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I.  ^    U    "^HE  jfcademie  des  Sciences  has  lately  received  great  Splendoumfimi^ 

by  the  Regulations,  Encouragement,  and  Orders,  M.  L'Mbi^^l^ 
Bignon  has  obtained  to  it  from  the  King.  That  Academy  ismiedetsci- 
now  compoled  oiio Honorary  Academicians^  which  are  chofen, Jj"!^^][|*' 
learned  and  eminent  Gentlemen  ^  of  8  Strangers  AJfociates^  which  ace  diftin-Geofioyn. 
guiihed  by  their  Learning  i  lO  Penfioners  Fellows,  lo  Eleves^  and  zb  French  **^*  '•'^' 
Afociatesj  who  are  divided  into  6  Qafles,  viz.  Geometricians,  Allronomefs, 
Mechanicians,  Anatomifts,  Chymifts,  and  Botanifts.  "^ 

Out  of  the  Honorary  Academicians^  two  arc  elcded  every  Year,  one  for  Prc- 
fident,  the  other  for  Vice-Prefident  \  only  lO  Penfioners  have:  every  Year 
If  00  French  Livrcsj  and  after  the  Death  of  one  Penfioner^  the  Academy  will 
propofe  to  the  King  5  Perfons  AJ/hciates^  or  EUves^  or  fometimes  others  % 
and  bis  Majefty  will  call  od<;  of  the  3  for  Penfioner. 

Vol- 11.  B  II.  i.Ncfcio 


ThiC^jhrf  II.  I.  Nefcio  quomodo  remiilius  nunc  tradantur  Studia  altiora,  cum  t^i- 
^u^dsmt meii'nlinqumv  P^  ^^ aditus  apertor,*  fkciltai  potuerint  tra&art.  Sed  puta 
•/^^»io^»-  infelicia  cdrnpora"  idtcrceflifle,  durti  bella^  curias  Hominum  alio  vcrtcr^  \t% 
Lfbnk^*  patoci'  adiilbdum  juvetlcs  itt  priftitiac  Gloria  fpcm  fuccrefcutit.  Etiam  natura 
n.  25J.  p.  quam  paucos  nunc  Obfcrvatorcs  dlligentcs  habet.  Utinam,  ut  Gallica  Scicn- 
^^^*         tiarum  Academia  nuper  a  Rege  fuo  reflicuta  e(l,  cciam  veftrse  Regiae  Socie- 

tact  novus  Calor  infunderctur. 
ByDr.i.  2.  Quod  tu  quereris^rcmifSus  nuuc  traftari  altiora  ftudia;  Sc  pauciores 
^2si!*  '^'  cflc  nature  Obftrvatores  dillgcntds  \  quadantcnus  verum  cflc  non  difliceor. 
Sed  mii^ndum  non  eft,  (ut  res  alias,  uc)  hominum  Studia,  fuas  habere  vi- 
ciflicudines.  Prasfenti  Seculo  (quod  jam  ad  finem  vergic)  Eruditionem,  in 
omni  rerum  genere,  inGgnes  (8c  quidem  inrpefatos)  fu-oceiTus  obtinuifle, 
certum  eft;  in  re  Phyfica,  Medica^  Cbymica,  Anacomica,  Boranica,  Ma- 
thematica,  Geometrica,  Analytica,  Aftronomica,  Geographica,  Nautica,  Mc- 
chanica,  iplaque*  (qlic^  minus  Isetor)  Bellica.  £t  quidetn  longe  majores 
quam  per  multa  retro  fecula  obtinuerat :  Quippe  quibus  v\X  aliud'fibi  propo- 
fuiftb  videntur  Homines  quam  uc  intelligere  videantui^  quie  ^  Euclid^,  Ari- 
ftotele,  caH<^n(que  ex  anciquis  jam  olim  fuerinc  tradita*;  deProgreflli  porro 
faciendo  baud  foliciti ;  qu^fi  Scientiarum  Metas  pofuerinc  illi,  quas  cranfcen- 
dere  fit  nefas.  Cum  veik)  aufi  fine  aliqui  (5c  quidem  pauci)  ultra  profpicerc} 
fadi  funt  aliis  animi,  late  patentem  campum  ingredi :  £t  res  novas  aggredi, 
novus  Ardor,  novus  Impetus  impulit;  nee  infeliciter.  ^  Sed,  poftquam  base 
defiit  e£[i.re^.nov|jj^hie  novus- Afdor  dej^rbuit;  Miyrtpt  filar  t%  Icdulis  in- 
dagatoribus  non  pauci,  aui  morituri :  juvenefque  non  accendebsA  (ut  antea) 
r^BHi  Noyiia6% 

Sed  ^  ipfa  materia  erat  magna  ex  parte  exhaufta ;  ut  non  tam  mefiis  jam 
fperanda  fit,  quam  Spicilegium.  Et  quidem,  jam  feflis  Sc  fatigatis  permit- 
tendum  videacur,  ut  quadantenus  qui^fcant :  atque  hinc  fa&um  (pro  variabi- 
li  natura  hominum,)  quod  fever iora  ftudia  Regligantur$  fierique  forte  poteft, 
(quod  tamen  ominari  noltemy  ut  prasfentis  feculi  diligtntiae  fuccedat  defidia 
fcquentis. 

Opcastu,  (Sc  quidem  ego  pariter)  ut,  ficutGallorum  Academia  Scientia- 
rum jam  videatur  reftituta,  fie  noftrx  Societati  Regias  novus  Calor  infunde- 
rctur.    Atque  hoc  ipfum  jam  modo  monui  tuis  Verbis,    Sed  &  ipfi  (quod 
cibi  non  difplicebit)  reapfc  me  monentem  pf aeveneram  j  qui  jam  nupi|r  fibi 
novas  Leges  pofueruftt,  varias  bujufmodi  Inquifitionesviriti-m  promovendi. 
Sed  &  inter  Galloruift  illam  Academiam,  noftramque  Societatem,  hoc  inter- 
cft  Difcriminis ;    Friilincur  illi  fumptibus  Regis,  fuifque  gaudcnt  fingulatim 
Salariis.     Noftri  fuis  SumptibUs  agunt  omnia. 
Zi  itefC4vt     HI.  Tn  the  Royal  Obfervatory  at  Paris^  there  is,  befidcs  many  other  Rooms 
fcmtoiy'-^fit  for  philofophical  Ufes  and  Purpofes,  fi  very  deep  Cave,  having  170  Steps 
larisj  ^    of  Dcfccnt  J  wKeVcin  many  forts  of  Experiments  are  intended  to  be  made, 
rt  p."i"  being  of  that  Nature,  that  they  require  to  be  remote  from  the  Sun-beam  and 
the  open  Air  >  fuch  as  arc  TTferntometrkal  oncs^  and  fuch  as  concern  Refrige* 
rations^  Coagulations^  Indurations^  and  Confefuations  of  Bodies^  &c. 
^Tdo^f7rl*s^     IV.    I.  The  Barometer  or  Barofcopfc  was  firft  made  publick  by  that  no- 


:,«  n,^    ■  kii.  ■-  ^fcii^j.  q{  Nature,  Mr,  Boyle^  and  employed  by  him  and  others,  to  dc- 


tear 


( » "^ 

lea  Allriit  iftiiiHeyiaiiniofifi'in^liePxfflw^  ud  .Wff^t  of  4ir.  ^ith  this 
Inftniment  he  m«i<:.d»^KS  Ob$:rvatiow  in  (He  Ycf^r  ^^ffi^  f Q^  ,1660^  .bpfofC 
aayDthers  jivmiC/publtcky  prbytbimifo  ipu(;h  ;»$  beard  qF. 

z.  E>r.  y.jBeal  is  fo  nuphple^d  ,witb  the  Difcovecy  already  made  by  the  ^^J' 
help  of  cbisrlnftrument,  that  he  thinks  it  to  be  one  of  the  molt  wonderful  i^,' 
that  ever  was  in  the  World.  For  (faith  he)  who  cpuld  ever  eicpe&y  that 
we  Men  ihould  find  ap  Arc  to  weigh  all  the  Air  that  hat^  over  ourJHcads, 
in  all  the  Changes  of  i^,  and  as  it  wer<;,  to  weighs  and  to  diftinguiih  hy 
Weight,  the  W  inds  and  the  Clouds  ?  Or,  who  did  believe,  that  by  palpable 
EvidcQce,  we  ihould  be  able  to  prove,  the  fereneft  Air  to  be  the  moft  heavy  1 
and  the  thickeft  Air,  and  when  darkeft  Clouds  hang  neareft  to  us,  ready  to 
diflblve  or  dropping,  then  to  be  lighted? 

I.  My  Wheel  Urometer  I  could  never  fill  fo  exaftly  with  Mercury,  ^i^^f^us* 
to  exclude  all  Air  %  and  therefore  I  truftmore  to  a  Mercurial  Cane,  .aoa  take 
all  my  Notes  frgm  it.    This  Cane  is  but  ;  finches  loqg,  of  a  very  fleo^der 
Cavity,  .and  thick  Glafs. 

1.  In  all  my  Obfervations  from  May  18,  1664^  to  this  prefent  (Dwv{' 
icrs>j  i66fj)  the. Quick- iSilver  never  sdfcended  bjut  very  little  aboye  3 q^  Iii*- 
cbes. 

.3.  Icafcended  very^  feldom  fo  b^b,  (viz.  to  ^0^  Inches)  chie^y  in  Decern^ 
^  I ;,  i($<$4,  the  Weather  being  fickle,  fair  Evening. 

4.  I  find  by  my  Calender  of  June  zZy  1664,  at  f  in  theMprnipg^  in^a 
ttnae  of  lopg  fettled  fa^*  Weather,  that  the  Merqiiy ,  had  afcepde^  abo^t 
-half  an  Jnch-i>igber  tikm  30 :  But  I  fearibme  Miftakf»rbc;cauiefl  t^ep  toq^ 
no  loBtpreifion  pf  Wojider  at  its  y^t  for  3  or  4  Days,  at  tjti^t  ^e  it  ^pnti- 
nucd  high,  imwell  fettled,  fair  and  iwarm  Weather>  moil  part  a^ove  .30  fa- 
rehes.  So  that.  I  may  note  tjhe  Merqucy  %o  rife  as  hig^in  the  hot^eft  Si^nmer, 
;ts  iq  the  coldcft  Wiptpr  Weather. 

f .  ,Yet.&fdy  I  ;^a^  .nqted  itftx  alcenda  litdc:hj^er  fpr ^e C!o|^e(s  pf 
theiWeatb^r^  iandye^frcqiieatly,  both  in  Wiiy^r  ^ai^  SiKmpKr,  ta^be  ^j^r 
in  the  cc^MornlngP  aod  Evenings,  than  in  the  warmer  Mi(^-4ay. 

.6.  <3eflu^raUy  ip  lettled  and  fair  Weather,  both  jof  Winter  and  Sun^tner, 
the  Mercury  is  higher  than  ^  little  before,  or  after,  qx  in  rainy  Weather. 

7..«Agiatn9  . generally  it  dcfc^ndod  lower  after  p^n,  than^it  w^  bfforc 

8.  Generally  alfo  it  falls  in  great  Winds  j  and  fomewhat  ,it  .feeiped  to 
fink,  when  I  ppened  ,a  wide  Door  to  it,  to  Jkt  in  ilor|ii}r , Winds  ^  yet  I 
Jhaive  foynd .  it  .to  continue  very  l^jgh  ip  a  }opg  ilormy  Wind  of  three  or 
four  Days. 

p.  Agiuo,  generally  it  is  bighpr^AO  an  pafl?  ;ind  r]^orth>  Wind  (c^tewpa^ 
rikus)  thaninaSqu^h  ^d,Wcfl:Wi«d.  .   ,        ' 

10.  I  try<d  fc^er^l  tiiiv3,  l?y,il^PI}g|Ftttl^s^'a4(d  tjiick,  ^rpioa^s,  to, alter 
the  Air  in  my  Clofet.j  but  I  <;annot.^rro,  ^hat  the  Mercury  yielded  apy 
DEiore  than  nwgbt  be  ^pci^^d  frppi  jfojpe  Increjifc  of  Hqat,  Suph'  as  have 
cxaft  Wheel  Barometers,  may  try  wl^^nberQiijKS  pr^^flicsdo,  ^leviate  the 

Bi  II. t 


(4) 

1 1  •  I  have  not  in  all  this  time  found  the  extreameft  Changes  of  the  Quick-" 
filver  to  amount  to  more  than  to  t^  or  to  i^  Inches  at  moft. 

It.  Very  often  I  have  found  great  Changes  in  the  Air,  without  any  per- 
ceptible  Change  in  the  Barometer  ^  as  in  the  dewy  Nights,  when  the  Mot* 
ilure  defcends  in  a  great  Quantity,  and  the  Thicknefs  fometimes  fcems  to 
hide  the  Stars  from  us.  In  the  Days  foregoing  and  following,  the  Vapours 
have  been  drawn  up  fo  invifibly,  that  the  Air  and  Sky  feemed  very  clear  all 
Day  long.  This  1  account  a  great  Change. between  afcending  and  defcend* 
ing  Dews  and  Vapours  (which  import  Levity  and  Weight)  and  between 
thick  Air  and  clear  Air;  which  Changes  do  fometimes  continue,  in  the  al- 
ternative Courfe  of  Day  and  Night,  for  a  Week  or  Fortnight  togeihcrj  and 
yet  the  Barofcppe  holding  the  fame. 

15.  Sometimes  (I  fay  not  often)  the  Barofcone  yields  not  to  other  very 
great  Changes  of  the  Air.  As  lately  (Dec.  18.)  an  extraordinary  bright 
and  clear  Day;  and  the  next  following  quite  darkned,  fome  Rain  and 
Snow  falling)  but  (he  Mercury  the  fame:  So  on  high  Winds  and  Calms  the 
feme. 

14.  I  do  conceive^  that  fuch  as  do  converfe  much  fub  dto^  and  walk  much 
abroad,  may  iind  niany  Particulars  much  more  exaAly  than  I,  who  have  no 
leifure  for  it,  can  undertake.  'To  inftance  in  one  ofmany,  Dec.  16,  166 f^ 
•  was  a  clear  cold  Day,  very  fliarp  and  ftrong  Eaft  Wind,  the  Mercury  very 
near  30  Inches  high  %  about  3  tn  the  Afternoon  I  faw  a  large  black  Cloud 
drawing  near  us  trom  the  Eaft  and  South-eaft,  with  the  Eait  Wind.  The 
Mercury  changed  not  that  Day,  nor  the  Day  following }  the  Stars  and  moft 
of  the  Sky  were  very  bright  and  clear  till  hiiie  of  the  Clock  >  and  then  fud* 
denly  all  the  Sky  was  darkenMy  y^t  no  Ghanjgejof  Weather  happened.  Dee. 
17.  the  Froft  held,  i^nd'^twas  a  cfear-E>ay^  tilV  about  two  of  the  Clock  in 
the  Afternoon }  and  thep  qaany  thick  Clouds  appeared  low  in  the  Weft  1  yet 
no  Change  of  the  Weather  fatre  >  th^  Wind,  Froft,  and  Quick- iilvcr,  the 
fame.  Dec.  18.  the  Mercury  fell  almoft  7  of  an  Inch,  and  the  Sky  and  Air 
fo  clear  and  bright,  and' cold,  with  an  Eaft  Wind,  that  I  wondered  what 
could  caufe  the  Mercury  to  defcend.  I  expefted  it  (hould  have  afcended,  as 
uiially  it  does  in  fuch  clear  Skies.  Cafually  I  fent  my  Servant  abroad,  and 
he  discovered  the  remote  Hills,  about  10  Miles  off",  covered  with  Snow.  This 
lecmed  to  maniieft  tba(  the  Air,  being  difcharged  of  the  Clouds  by  Snow^ 
became  lighter.  '    r         ■ ' 

If.  I  have  feldom  feen  the  ^Change  to  be  very  great  at  any  one  timcy 
fo  that  I  once  wondered  to  fee,  that  in  one  Day  it  ftibfided  about  \  of  an 
Inch. 

16.  Jan.  13,  \66iy  the  Mercury  ftood  (as  it  did  alfo  the  Day  before)  a 
quarter  above  30  Inches  s  yet  both  Days  very  dark  and  cloudy,  fometimes 
very  thick. and  mifty  Air,  which  feldom  falls  out.  For,  for  the  moft  part, 
I  (ee  it  higher  in  cleareft  fettled  Weather,  than  in  fuch  cloudy  and  mifty 
Foffs.  This  thick  Air  and  Darkoeis  hath  lafted  above  a  Week  ^  lately  more 
cold,  and  Eaft  and  North-eaft  Wind. 
top.T^i»     17.  I  have  not  yet  fovpd  any  fuch  infallible  Prognoftick  of  thefe  Changes 

o£ 


(1) 

of  Weather,  \^hich  da  follow  a  long  Serenity,  or  fettled  Weather.  And 
perchance  in  brighter  Qimates  it  may  be  confbmtly  infallible.  I  have  (lore 
of  Hygrofcopes  of  divers'  kinds;  andl  do  remark  chem,  and  the  Sweatings 
of  Marble,  and  as  many  other  famed  Prognofttcks  as  I  can  hear  of;  but  can 
find  nothing  fo  nearly  indicative  of  the  Change  of  Weather,  as  this  Balance. 
And  the  open  Weather-gla(s  is  known  to  (ignify  nothing  at  cerrainty,  having 
a  double  Obedience  to  two  Mafter^  i  fometimcs  to  the  Weight  of  the  Air, 
fomctimes  to  Heat,  as  the  Servicers  commanded. 

1 8.  In  Jan,  i664,  for  many  Days  it  continued  very  dark,  fo  that  all 
Men  expelled  daily  great  Rain  ^  and  though  fometimcs  thick  Mills  aro(e, 
and  fome  fmall  Rain  fell,  yet  the  Quick-filver  held  at  a  great  height ;  which 
did  indicate  to  me  there  could  then  be  no  great  Change  of  Weather,  and  J 
was  not  difappointcd. 

I  p.  If  the  Mercury  afcends  to  a  good  height  after  the  fall  of  Rain  (as 
fometimes,  but  lefs  often  it  does)  then  I  look  ^r  a  fettled  Serenity  i  but  if  it 
proceeds  after  Rain  in  a  defcending  Motion,  then  I  expc£k  a  continuance  of 
broken  and  ihowry  Weather. 

lo.  That  we  find  the  Weather  and  our  Bodies  more  cbilt,  cold  and  droop- 
ing, when  the  Mercury  is  lowed,  and  the  Air  lighted  i  befides  other  Caufes, 
I  gUefs  that  as  Air  is  to  us  the  Breath  of  Life,  as  Water  is  to  Fidies  ^  fo  when 
we  are  deprived  of  the  ufual  Meafure  of  this  our  Food,  'tis  the  fame  to  us  as 
when  the  Water^is  drawn  ebb  from  the  Fifhes. ' 

2.1.  The  lowed  Defcent  of  the  Mercury  in  all  the  time  (ince  I  have  ob* 
fervcd  it,  was  OS.  z6j  1 66^^  in  the  Evening,  when  it  was  very  near  at 
X7^  Inches.  Which  1  find  thus  circ4imdanced,  with  the  Weather  in  mj 
Notes.     J  :  '■  ' 

OS.  zf.  Mornings  Mercury  at  284.  Inches, ,  great  Storms  and  much  Rain. 
OS.  z6 .  Morning )  Mercury  at  z8,  Winds  quiqt,  thick  dark  Qlouds. 
OS.Z6.  Evening  I  Mercury  at  Z74,  tbac0ay,  and  Some  Davs  following^ 
the  Weather  was  variable,  frequent  Rain,  and  as  yott  fee,  the  Nlercury  Jower 
^an  ufual. 

zx.  Ofrer  the  place  where  this  mercurial  Cane  dands,  I  have  fet  a  Wind« 
Vane,  with  purpofe  of  Exa&nels,  of  a  Streamer  in  Brafs  fo  larger  .and  point- 
ing to  a  Board^indented  in  the  Margin,  that  I  can  at  a  fure  Level  upon  the 
Vane,  take  every  of  the  31  Points  of  the  Wind,  half  Points  and  quarter 
Points,  at  a  good  didance.  It  were  good  to  have  an  Index  of  Wiods^  that 
difcovered  as  well  their  Afcent  and  Defeent,  as  their  fide  Coadingf . 

z}.  By  Change  of  Weather  and  Wind,  the  Mercury  funk  &ncc  March  1 1  ■.ti.p.  m. 
more  than  an  Inchi  and  this  lad  Ni^t  oi  March  18,  by  Rain  and  South 
Wind,  -tjs  funk  half  an  Inch. 

24«  I^found  the  Quick-filver,  Dtc.  16,  itf6p>  higher  than  I  dare  po-B.5f.  ^ 
fitively  affirm  that  it  was  ever  fince  I  had  it  in  my  Cudody,  viz.  fince  "'*- 
May  i8,  1664.    It  was  compleatly  and  apparently  above  half  an  Inch  more 
than  }o  Inches  high.    It  continued  the  14th,  and  fome  part  of  the  ifth, 
at  "about  that  height  5  fometimes  manifedly  higher  to  an  eighth  or  tenth 
part  of  an  Inch,    rbr  this  Barofcope  I  have  two  Glafs  Canes  in  one  Vefiel  of 
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^flajgnant  Quick-lilver j  md^bbtli  of  ^hem  agreed  in  .this  Indication.  Tht 
i^Weafher  was  a^t  firft  difcovery  very' bright  laod  clear,  a  .gentle  firoft,  hy  the 
'Suh-s  Heat : melting.  The  Air  was  -very  iilent,  no  Wind  ftimng,  and  the 
•curious  Wind-vane  noting,  that  the'Windwasdireftly  in  the  Eaft  all  the 
firft  Day,  viz.  Dec.  i  j.  On  Dec.  14.  the  Wind  had  a  ihort  fwing  from  the 
"North-weft,  and  haftencd  again  towards  the  Eaft,  yet  fo  as  to  be.North- 
-caft.  During  this  Agitation,  or  Change  of  Winds,  the  Mercury,  defceoded 
.a  little >  and  after,  upon  the  refettling  of  the  Wind,  the  Mercury  afcendol 
a  little  higher  than  it  had  been  the  Day  before. 

My  Houfe  and  Study  where  I  keep  this  Barofcope,  is  on  the  iide  of  an 

Hill}  on  the  higher  (ide  of  this  Country,  as  I  guefs  near  a  level  with  the 

"^Head  of  a  River  ^  which  River  running  (lowly,  and  falling  into  the  Severn 

Sea  about  lo  or  30  Miles  weft  ward  o£  Brijlol^  we  cannot  be  very  much,  above 

thc^Level  of  the  Sea.     My  Thcrmofcopc  ftanding  clofe  by  my  faid£arome- 

'ter,  -was^it  the  juft  height  of  ordinary  diflblving  Weather.     In  the  following 

'Days  it  was  colder.     Whether  the  late  Summer  Drought,  or  what  elic  might 

incline  this  Winter  Air  to  have  more  than  ordinary  Weight,  oraftrongcr 

Spring,  I  muft  refer  to  the  Coniideration  of  the  more  skil^L 

waS'*''        ^'  ^"  my  Barofcope  I  never  found  the  Quick- filver  higher  than  30  In- 

n.i J^i^p.  dies,  nor  lower  than  2^,  (at  leaft  fcarce  difcernibly,  not  ^r  of  an  Itich 

iiighcr  than  that,  or  lower  than  this :)  which  I  mention,  not  only  to  ftiew 

the  Limits  within  which  I  have  obferved  mine  to  keep,  viz.   full  2  Inches, 

but  likewife  as  an  'Eftimate  of  the  Clearnefs  of  the  Quick-filver  from.  Ain 

VoT  though  my  Quick->iilver  was  with  good  care  deai/ed  from  the  Air, 

yet  I  find  that  -which  Mr.  3oyie  ufeth,  much  better :    For,  comparing  -bis 

with  mine  at  the  fame  times,  and  both  in  Oxf or  J j  at  no  great  diftancc;   I 

find  his  Quick-filver  to  ftahd  always  fomewhat  higher -than  mine  (fismetimes 

near -a  quarter  of  an  Inch  ))  which  I  know  not  how  to  give  >  a. more  probable 

':accotmt  of,  than  rtiat  my  Quick-filver  is  either  heavier- than  his,  or  eMe.that 

ibis  is  better  cleanfed  from  the  Air$  (unlefs  poffibly,  the  drflEerence  of  the 

JBorc^  or  other  Circumftances  of  the  Tube,  may  caufe  the  alterationi  mine 

being  a  taller  Tube,  and  a  bigger  Bore  tban  his.)    And  upon  like  Reaibn,  as 

'bis  ftands  higher  tban  mine  ^  fo  another,  lefs  defied -from  Air,  may.at  the 

iame  time  be  cqnfiderably  lower,  and  confequently  under  28  Inches  at  the 

loweft. 

In  thick  foggy  Weather,  I  find  my  Quick-filver  to  rife,  which  I  afcribe 
to. the  HeavincS  of  the  Vapours  in  the  Air. 

In  Sun-fliiny  Weather  It  rifeth  alfo  (and  commonly  the  clearer,  the 
more  0  which,  I  think,  may  be  imputed  partly  to  the  Vapours  raifed  hy 
the  Sun,  and  making  the  Air  heavier  s  and  partly  to  the  Heat,  incneafing 
the  elaftick  or  fpringy  Power  of  the  Air*  Which  latter  I  the  rather  add, 
becaufe  I  have  fometrmes  obferve4  in  Sun-ihiny  Weather,  when  there  have 
come  Clouds  for  fome  confiderahle  ttme  (fuppofe  an  Hour  of  two)  theQuick* 
filver  has*  fellen>  and  then  upon  the  6ttnY  breaking  out  a^in,  it  has  riieaas 
before. 

In  rainy  Weather,  it  ufcth  to  (all  (of  which  ihe^Reafon  .is  obvious,  be- 
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cmk  die  Air  ir  lightened;  by  (b  much  as  falls)  in  fiiovry  Weather  Ukenrifei 
bar  not  fa  much  as^in  Rain.  And  fometimes  I  have  obforved  it)  upon. a 
Nbar-froft,  filing  in  the  Night. 

For  windy  Weather,  I  find  ir  generally  to  fall  ^  and  that  motronivorfalljs 
and  more'  difcernibly,  than  upon  Rain :  (which  I  attribute  to  the  Wind's 
moving'ttieAir  collaterally,  and  thereby  not  fuflfcring  it  to  preisfo  much  di- 
refiHy  downwards  ^  the  like  of  which  we  fee  in  fwimming,  (^c.)  And  I 
have  never  found  it  lower  than  in  high  Winds. 

1  have  divers  times,  upon  difcerning  my  Quick-iilver  to  fall  without  any) 
vifible  Caufb  at  home,  looked  abroad  >  and  found  (by  the  appearance  of  bro«' 
ken  Clouds,  or  otherwife)  that  it  had  rained  not  far  off,  though  not  with 
us :  Whereupon  the  Air  being  then  lighten'd,  our  heavier  Air  (where  it 
rained  not)  may  have  in  part  difcharged  itfelf  on  that  lighter. 

Whereas  I  formerly  obferved,  that  in  hot  Weather,  the  Quick-filvepn. ;;.  p, 
in  the  Barofcope  did  ufe  to  rife  oblervably,  especially  in  Sunflline  and  thc'"^ 
Heat  of  the  Day  ^  I  now  find  (having  kept  the  fame  Bar<)meter  for  the  fpace 
of  f  Tears  unaltered)  the  Cafe,  for  thefe  two  Years  laft  paft,  to  be  forne* 
what  otherwife:  And  that  in  hot  Sun-fhiny  Weather  the  Quick- filver  doth 
rather  fubfide  a  little  $  and  in  extreme  cold  and  frofty  Weather  it  ri(eth. 
I  judge  the  Caufc  of  thefe  contrary  Obfervations  to  be  this,  viz.  That  the 
Ql^ick-filver,  at  its  firft  putting  into  the  Tube  or  Barofcope,  was  not  fo  per- 
it&ly  cleanfed  from  Ah*,  but  that  fome  fmall  quantity  of  it  did  remain  un*- 
difcemed  in  the  Quick-diver :  Which  latent  Particles  of  Air,  though  fa 
fmall  as  not  to  be  at  all  dtfcernible  to  the  Eye  by  Bubbles,  yet  l^  the.  exter- 
nal Heat  (adding  new  Strength,  as  it  ufeth  to  do,  to  its  elaftick  or  fpringy 
Power)  were  lo  much  expanded  as  to  make  the  Quick-filver  fpccificaUy 
lighter,  and  confequently  to  rife  fomewhat  higher,  and  upon  the  Recefi  of 
the  external  Heat,  the  Spring  of  the  Air  again  (lackning,  fuffered  the  Quick-^ 
iiiver  to  be  again  contraded  into  its  former  lefler  Dimenfions,  and  fo  to  be^ 
come  heavier,  and  not  to  rife  (b  high  as  before,  when  it  was  hotter.  But 
now  the  Quick«filver  having  continued  in  the  Tube  for  five  Years  and  up- 
wards, hath  by  its  own  Weight  cleanfed  itfelf  better  from  that  little  Air 
that  was  in  it^  and  that  Air,  freed  from  its  Intanglement  with  theQuick** 
filver,  being  got  up  into  the  void  part  of  the  Tube  above  the  Quick -filver, 
doth  aft  contrary  wife  5  that  is,  when  it  is  by  Heat  (upon  the  flrengthning 
of  its  Spring)  expanded,  it  preffcth  downward  upon  the  Quick-fiiver,  and 
doth  a  little  dcprefs  it  5  and  on  the  contrary,  when  by  Frofl  or  very  cold 
Weather  this  Air  (by  the  Abatement  of  its  Spring)  is  contrafted,  theQuick- 
filver,  freed  from  that  Preffure,  rifeth  a  little.  But  the  rifin^  and  finking 
upon  this  account,  (as  well  that  formerly,  when  the  Air  was  in  the  Quick- 
filvcr,  as  that  now,  when  it  is  gotten  above  it)  is  not  very  confiderablei 
hardly  exceeding  the  izth  part  of  an  Inch. 

I  mall  add  another  Accident  which  I  lately  took  notice  of..  I  obftrvtd 
in  the  late  hard  Frofi,  that  a  little  drop  of  Water  (which  was  at  firfl  made 
ufe  of  for  the  cleanfing  of  the  Quick-filver  from  the  Air>  and  which  hath 
ever  fince  remained  on  the  top  ot  the  Quick-filver  within  the  Tube,  was 
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frozen  faft  to  tbc  Glals.  Whereupon  I  did  a  little  &ake  the  Tube  by  mo- 
ving It  up  and  down,  fo  as  to  make  the  Quick-filver  undulate  and  ftrike  a* 
gainft  it.  The  noife  upon  thefe  Strokes  was  not  fuch  a  dull  noife,  as  Quick- 
ulver  orv'other  Liquids  ufe  to  make  in  the  open  Air,  by  da(hing  againft  Glafs 
or  Ice,  or  other  fuch  hard  Bodies ;  but  fuch  a  hard  fmart  noife,  as  hard  Me- 
tals ufe  to  make  by  knocking  one  agakift  the  other;  or,  as  if  this  Ice  had 
been  fo  knocked  by  a  foiid  piece  oflron,  or  other  Metal  of  fuch  a  bignefs. 
Which  difference  of  noife  from  what  would  have  been  in  the  open  Air, 
(where  the  intermedial  Air  muft  firft  have  been  beat  away,  before  the 
Quick- filvcr  could  ftrike  the  Ice,  and  thereby  the  Stroke  of  the  liquid  Body 
obtunded  or  broken,)  I  attribute  to  that  voidnefs  of  Air,  which  was  between 
the  Ice  and  the  diftant  Quick- filver. 

Jan.j.  1 644^  the  Barofcope  was  at  ip,  but  for  fome  Days  before  about 
28^^  (the  Weather  having  been  windy  and  rainy  5)  and  To  it  was  in  the  Froft 
about  Dec.  zf,  but  then  continued  to  rife  till  about  Jan.  x,  to  zp4,  but  had 
been  Dec.  i  j.  at  304,  which  is  the  hfgheft  I  have  «ver  known  it  in  my  B^- 
rofcope^  tyi-  being  the  loweft,  that  I  have  ever  obfervcd  it  in  (03.  z6j 
%66f)  the  mod  ufual  height  being  about  19,  or  fomewhat  higher. 
j^i6-.Boyie  4-  'c  will  be  very  convenient  that  Obfcrvers  give  not  ice  of  the  Situation  of 
ibxi.p.zti.  the  place  where  their  Barometers  ftand,  not  only  bccaufe  it  will  affift  Men  to 
judge  whether  the -Inftruments  were  duly  p^feaed,  but  principaHy  becaufe, 
that  though  the  Barofcope  be  good  (nay  becaufe  it  is  fo)  the  Obfervations 
will  much  difagree,  even  when  the  Atmofphere  is  in  the  fame  ftate,  as  to 
weight,  if  one  of  the  Inftruments  >ftand  in  a  confiderably  higher  part  of  the 
Country  than  the  other. 

To  confirm  the  foregoing  Admonition,  I  muft  now  inform  you,  that  ha- 
ving in  thefe  parts  two  -Lodgings,  the  one  at  Oxford j  which  you  know 
ftands  in  a  bottom  by  the  Thames  (ide,  and  the  other  at  a  place  4  Miles 
thence,  feated  upon  a  moderate  Hill,  I  found  by  comparing  two  Barofcopes 
that  I  made,  the  one  at  Oxford^  the  other  at  Stanton  St.  Jobns^  that,  though 
the  former  be  very  good,  and  hath  been  noted  for  fuch,  during  fome  Years, 
and  the  latter  was  very  carefully  fiU'd  j  yet  by  reafon,  that  in  the  higher 
place  the  incumbent  part  of  the  Atmofphere  muft  be  lighter  than  in  the 
lower,  there  is  almoft  always  between  two  and  three  eighths  of  an  Inch  dif- 
ference betwixt  them^:  And  having  fometimes  ordered  my  Servants  to  take 
notice  of  the  Difparity,  and  divers  times  carefully  obfcrved  it  my  felf,  when 
1  pafled  to  and  fro  between  Oxford  and  Stanton^  I  generally  found  that  the 
Oxford  Barometer  and  the  other  did,  as  it  were  by  common  confent,  rife  and 
fall  together  fo,  as  that  in  the  former  the  Mercury  was  ufually  4-  higher  than 
in  the  latter.  Which  Obfervations  may  teach  us,  that  the  fubterraneous 
Steams  which  afcend  into  the  Air,  or  the  other  Caufes  of  the  varying  weight 
of  the  Atmofphere,  do  many  times,  and  at  leaft  in  fome  places,  uniformly 
enough  affed  the  Air  to  a  greater  height,  than,  till  I  had  made  this  Tryai, 
I  durft  conclude, 

But  as  moft  of  the  barometrical  Obfervations  are  fubje£fc  to  Exception, 
ib  I  found  the  formerly  mentioned  to  be.    For  (to  omit  IcfTer  Variations  J 
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rHiing  one  Evening  from  Onfiti  to  Stntony  and  having  before  I  tool  Horfe 
fook*d  on  the  Barolcope  in  the  former  of  thefe  two  places,  I  was  fome what 
ferprizedi  to  find  at  my  coming  to  the  latter,  that  in  f^aces  no  farther  di« 
ihnt,  and  not  with  (landing  the  ihortncis  of  the  time  (which  was  but  an 
Hour  and  a  Half,  if  fo  much )  the  Barometer  at  Stanton  was  (hort  of  its 
ofual  diftance  from  the  other  near  a  quarter  of  an  Inch,  though,  the  Wea- 
ther being  firir  and  calm,  there  appeared  nothing  of  manifeft  change  in  the 
AiVf  to  which  I  could  afcribe  fo  great  a  variations  and  tho*  alfo  unce  that 
lime  the  Mercury  in  the  two  Inftruments  hath,  for  the  moft  parr,  proceed- 
ed to  rife  and  fall  as  before. 

The  Quick- filver  has  been  of  late  for  the  moft  part  fo  hijgh,  as  to  invite 
me  to  take  notice  of  it :  And  about  March  1 1,  1 66i'  at  Oxford  the  Quick- 
itiver  was  higher  than,  for  ought  I  know,  has  been  yet  ob(erved  in  EnglanJj 
viz,  about  ^  above  ;o  Inches  $  but  upon  the  firft  confiderable  Showers  thaD 
have  interrupted  onr  long  Droueht,  as  I  foretold  divers  Hours  before  that 
the  Quick-fihrer  w6uld  be  very  low,  (a  bkiftering  wind  concurring  with 
Ae  Rain )  ib  I  found  it  at  Stanton  to  fall  {-  beneath  tp  Inches. 

ft  is  difficult  enough  to  fettle  any  general  Rule  about  the  riiing  and  falling 
of  the  Quick-filverj  yet  in  thefe  parts  one  of  thofe  that  feem  to  hold  often- 
eft  is^  that  when  high  Winds  blow  the  Mercury  4s  die  lower  ^  and  yet  that  it 
fdf  does  (bmetimes  fail. 

f.  At  toy  BrK  Arrival  I  fixt  my  Weather  Gla(s,  and  found  the  Arggnium  ^r  cabo- 
Vtvum  to  afcend  2p  inches,  and  in  a  Tornado  ip^V  •  But  a  ftranger  by  Ac-  ^^^  ^ 
cident  broke  the  Cane,  fo  that  I  could  make  no  further  TryaL  ^SnS- 

6.  When  my  Barometer  was  firft  fet  up,  the  Mercury  flood  one  Degree  f*^'"^'' •• 
below  ChangeaUe^  I  diligently  obferved  it  every  Day,  and  found  that  in/»juiut€a, 
the  Mornings  before  the  Sun  arofc  it  would  be  there  y  and  as  the  Heat  en-  jl^^T^ 
citafed  with  the  Day,  it  funk  to  within  one  Degree  above  Rain^  there  it2io.p.ii|I 
CDniinued  feveral  Days,  and  never  altered  above  }  Degrees,  tho'  fometimet 

^r,  fometimes  Rain,  and  fometimes  cloudy  ^  and  one  Morning  leaving  open 
my  Window,  and  the  Sun  having  South  Declination,  it  flione  in  on  the  vi- 
able Part  of  the  Tube,  and  in  half  an  Hour  it  funk  z  Degrees  ^  (which  I 
oever  obferved  it  to  do  with  heat  in  England)  1  prefently  (hut  the  Window^ 
and  in  one  Hour  it  arofe  again  co  within  one  Degree  of  Changeable )  after  it 
had  kept  this  Courfe  in  feveral  Weathers,  for  6  Weeks  together,  I  begaa 
to  doubt  if  ft  were  well  adjufted,  and  therefore  took  it  down,  new  filled  the 
Tube,  turned  it  5  or  4  times  up  and  down,  to  let  out  the  Air,  and  put  it  up 
with  great  Care,  and  ever  fince  it  continues  the  lame,  never  by  one  degree 
to  Changeable,  nor  down  by  one  degree  to  Raini  fo  that  the  whole  Progrefs^iigr»t  ./vL 
of  the  Mercury  is  but  -^  of  an  inch.  tTZT^lr 

7.  March  3.  1684  in  the  Evenins;,  we  had  very  much  Thunder,  and  thatcio/ne^S. 
tnd  the  next  Day  the  Mercury  in  the  Barometer  was  nuich  lower  than  ever  |.J^*^' w- 
I  obferved  it,  viz.  but  1^  above  i8  inches.  m^m  •flhi 

8.  I  have  found  by  a  whole  Month^s  Obfervations,  Mr.  Flamftted  was*^J[^J^ 
I^cafed  to  fend  me,   the  Mercury  ftill  rofe  and  fell   both  at  London  and  «ii  towb!^ 
bcre  exaftly  at  the  fame  time «  I  always  found  it  rather  more  than  ^  of  V^^Hi^J^ 
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mdi  Tow^r  here  tlMiW  chofo,  by  taiSaa  Ibtc  tM  are  (Mtcd  t^nqgjfr  io  a  (eem^ 
mg  Valley,  iiV  itfp^A  of  ttie  Neighbourt^g  GfQVuis^  yet  we  are  confide- 
faaly  higher  than  the  other  low  I^nds  nmr  che  Sea^  where  the  Standard  dif«< 
fers  h'ttle  from  that  at  Ltrndon.     In  confin6aC40R  of  wbaa  I  have  faid,  I  fup- 
pofe  you  may  not  be  difpleafed  with  two  rcoiarkable  Obfervations,  made  bothi 
by  Mr.  Flamfteed  and  me  at  the  fame  thae,  vix.  Nov.  i-S^  1^4,  when  find- 
ing  che  Mercury  to  defcend  both  very  faft  and  very  low,  we  watched  it  very^ 
nicely,  and  botn  df  ns  obferved,  that  at  x  in  the  Afternoon  it  was  rather- 
falling,  sind  rather  riling  at  4 }  at  which  times  the  height  was  only  here  vj^, 
6}  inches,  and  at  London  -I.  higher. 
^  T9rtM$       V.  Provide  a  ftrong  GU(s  Tube.    Let  the  Head  of  it  be  pinched  at  abptit^ 
^'"^STwili  ^^  ^^^  ^^  ^^^  Top,  ib  as  to  make  a  Narrow  Neck,   whoCe  Orifice  ihailt 
Derham^n.'  be  as  big  alaK>ll  as  a  Straw.    This  (which^is  Mr*.^ar^*s  way)  will  much 
2}^.  p.  J.  bridle  the  blow  of  the  Mercury  agatnft  the  Top,  as  it  danceth  up  atid  down^, 
which  endangers  breaking  off  the  Top  of  the  Tube.    The  B<;>ttom  of  the 
Tube  I  wouM  have  ground  afiant  near  half  an  inch,  that  the  bottom  of  the- 
Tube  touching  thelK>ttdm  of  the  Ci&tmy  theOrifice  thereof,  may  lie  about; 
the  middle  of  thfc  ^Mercury  in  Ae  Cifteruf  whiqh  will  prevent  the  Air  get- 
ting into  the  Tube,  by  jfeafoo  the  Mercury  is  always  about  the  Mouth  of  the. 
Tube.    ThfeOftern  mud  be  made  ^ide^  eithtr  of  Glal^  or  cloie  grained  i 
Woods  round  the  Brim  of  which,  on  the  out- fide,  muft  be  a  Notch  to« 
tye  on  the  Leather  that  is  to  cover  it.    AVhen  the  Tube  is  £lled»  cleared  of, 
iAir,  and  plunged  into  the  Ciilcrn  near  full  of  Mercury,,  enclofi:  the JMercury^ 
with  gentle  Leather  tied  very  faft- round jthe  Tub^  qcar  the  bottom^,  whichy^ 
being  f^TtiA  6vtt  tbeCiftem,  tyeit-rDUodthaialfo:  the  Tube  and  Qftern,. 
tfiUs  conjoined  whh  Leather,,  muft  beilbdged  in  a  Oafe,.  made  very  fit  to« 
recei^  t>oth^  wb^e  obey  muft  lie  very- faft..    Through  the  Cafe  let  for  4, 
"Holb  be  4)ored,  ^HoAet  the  Air  in  freely;  to  the  Leather  that  covers  the  Ct* 
fterh,  which  lying  'clbfe  ^gamft  the.  Uoles^,  will  firmljr:eiiough  keep,  the,- 
Mii^^curyftotn  tunviiiig-6W«t  them*-    . 
x^  inUfi^    •  V^'.  i.  To  raflte  'tNe 'Mci/e'ttiinote  Variations  if)  the  Air's  Preflure  feofible,^ 
!/ rt'lfr;-  ^^'  !^^*  invented  the  %he^l  Barometer.    But  this  did  not-  anfwer  fully  the. 
mittri  yy    defTgf^ed  Cxidtiefs,  both  for  that  the  Mercury  being  apt  to  ftick  againft  ther 
^'uT^'  fides  of  Ae  Glafs,  would  rife  ^dM\  fer  folium  all  at  once,  andbccaufe.it  is. 
f!  141-      ^ery  diffioih  to.adjafi^  tht^af^amfi^  of  ifaisInftrufloieQ^.as  aUp  that  it  is  ex-r 
cecdifrg  ipt  to  *ie  out^^of  oi»der,  for  winch  reafonsiit  is  >t.  prefcnt.  almofti: 
WhoTly  yid'afide/     ^  -     *  .:  .  .      ' 

Upon  rMs  in  5^«f  i(ytf  S,  (^as  appears  on  the  Journal  of  the  Royal  Society)' 
he  beth6t/ght  hfmfclf  of  to^fher  Device  to  do  the  &me  thing,  which  was  to> 
encreafe  the  divjfions,  by  putting  coloured  Spiritof  Wine,  or  fome  other  Li- - 
-duofs  not  capabteof  frfccrinjg,  on  the'Mcrcury,  Iwhkh'  Liquor  was  made  to  - 
rife  is  rtifc*  Mercury -'ftn,^&rtUtiilt%s«itirofc,  rihanarriyw  Cane,  fo  as  to  make 
the  utmoft  Limits  about  two  foot  ^under«  :  But  yefhe  was  net  latisfied,  till  • 
he  had  fotfnd  out  the  ihiAns  bf  bncfieafing'  the:  Divifioosof  the  Barometer ^i . 
lihifufi^  which  hb  ()rodUded  before  the  Royal  S^tidy  2X  thei«:rMeetii{g  on  ^ 
•F<b.i'yi69^^'fi/WP.  Thc-CbmHWttiW^^rtcifcqf  is«hii;..     .;  ; 
'    •  Tiic 


(") 

Tbe  Cylinicr  Jj  ma?  be  of  wbac  DianeMr  yon  plaidb,  the  hxfgfit  the  f^.  %, 
better,  but  it  need  not  be  above  z  inches  lot^,  the  Caoe  AD^  muft  be  fo 
long  that  the  upper  part  of  the  Cylinder  JB  may  be  xp  inches  x  fuch  a  part 
of  the  height  of  the  6ther  Cane  MCj  as  the  weight  or  fpecifick  Gmvicy  of 
the  Liquor  that  is  to  fill  that  Cane  is  to  the  fpecifick  Gravity  of  Mercury, 
below  the  Line  AB^  in  the  Cylinder  A.    The  third  Cylinder  C,  may  be  as 
\i\gh  as  you  pleafe  above  the  Cylinder  J,  hut  is  mod  conveniently  made,  fi> 
as  the  fquare  of  the  Diameter  of  the  Cane  J  C,  he  to  the  fquare  of  the  Dia- 
meter of  the  Cylinders  S  or  C,  (which  muft  be  exa&ly  equal )  as  the  riie  of 
the  Mercury  in  the  Cylinder  By  is  to  the  whole  length  of  the  Cane  BC:  For 
in  this  cafe  there  will  be  nothing  fuperfluous,  but  the  divifions  enlarged  to 
the  urmoft  advantage. 

As  to  the  method  of  fillmg  this  Barofeope,  tho*  the  Inventor  hath  not  m 
7pc  declared  his  own  contrivance  for  the  aoing  it,  yet  it  will  not  be  unne« 
ceflary  to  ihew  here  how  it  may  be  done.  One  way  (and  the  beft  that  oc* 
curs  at  prefent )  is  to  leave  a  fmall  hole  at  the  top  of  the  Cylinder  A  and  a- 
no^her  near  the  top  of  the  Cylinder  £,  this  laeter  being  well  ftopt,  pour  in  / 

as  much  Mercury  at  the  other  hole  in  A^  as  fluU  jfiU  both  Canes  as  high  as 
the  level  of  the  latd  hole^  which  done,  ftopeixher.by  hermetically  (Gealing  it, 
o^  elfe  by  a  drop  of  deal- wax  (^che  Glato  bein^  iirft  ground  rough  <to  joiake  it 
ftick)  in  the  hole  Ai  ttien  opening-the  hole  m  £,  draw  off  ^  much  of  tjbe 
Mercury  of  the  Cane  B  C  till  it  will  run  no  longer:  Which  done,  ftop  firm* 
ly  the  hole  in  B  (which  may  be  done  as  you  pTeafe,  there  being  no  Preflure 
s^ainft  you)  and  you  will  have  the  Cylinder  Aj  flvaotsatoed  o£  Ait,  bxr  your 
porpofes  and  thb  height  of  the  Mercury  wiU  be. as  is  iifual  in  the  ordioary 
plain  and  Wheel  Barometers.  Then  pour  into  the  Gane  BC  ^  much  Spirit 
of  Wine  tinged  with  Coehinele,  and  Oil  of  Turpentine,  equal  part$  of  qach, 
as&all  Hand  above  the  ftuface  of  the  Mercury  4b  many  ieet  as  younake  the 
enlarged  (cafe  of  jrour  Bar^imecer,  oros  is  bei3w«en  chejiiidtUepf.che  Cylin- 
ders %  and  C,  and  you  wi!l  find  the  Menniry  fink  /In  the  Cane  BQ^  ^^a  rife 
in  the  other  Cane  ADj  in  fudi  proportion,  that  each  i  j  foot  of  Oil  and  Spi« 
rit,  will  raife  the  Mercury  lo Caches:  Th^sdone,  you  oauftpour  on,  by  the 
Cane  BC^  fo  much  A4ercury  tfs  «|ay  fill  up  tbeCyli^decs  AmdM^  Co  fuch 
hejghts,  xonfidf ring  the  prefent  weight  of  the  Auno(phere,  that  jt^  furfitfe 
of  the  Mercury  in  both,  may  at>cb<  uvmetft  (fiinits,  (wbicjv  We  w>iit%£ng^ 
/i7»^beenfound  to  exceed  ^0,^'afird^yS  inches)  alw;ays. fall  within  tbe  bid- 
dies of  ^he  Cyiind.ers4  and  never  caoerinto  tbe'Caoes. 

Here  note,  That  thefe  Liquors  «re  ebofen  upon  two  accounts  j  jFir ft,  they 
are  exceeding  near  df  a  iveight,  and  Spirit  of  Wine  highly  re&ified  is  fomp- 
what  lighter  thati  Oil  off  Tnrpe»tine,4>iit<by:a  veryii|u3iiidditionic>riPhJ^;in 
or  Water,  the  Spirit  will  preponderate  and  be  undfijmo&s  ^fo  that  vy w  may 
iDake  them  as  near  of  a  weight  ms  yon  pleafe,'  and^ooofequesdy  .a  Cylinder  pf 
the  Oil  infenfibly  differing  from  an  equal  Cylinder  df  ^irtc  of  A^inc^    Sp-  i 

condly,  they  are  Liquors  that  ^will  not  mix^  (6  tftkat  therOil  of  Turpettctnc  ' 

fwfanming  on  the  Top,  wllPbe 'divided  bya-Line  aDl)r.focm  the  tinged  Sfi-  | 

rit^f  Wine,  ivhidi  UiuDLOil'will  kte^  from^^aporicii^  : 


The  EflTcft  of  this  Barofcope  will  bci  that  whcft  the  Atmofpbere  is  hewy^ 
and  the  Mercury  raifed  high  in  the  Cylioder  jf^  and  retired  due  oF  S,  the 
Spirit  of  Wine  will  defcend  into  the  Cylinder  Bj  and  the  Oil  of  Turpentine 
will  fill  the  Cane,  fo  as  to  make  the  partition  of  the  two  Liquors  near  the 
Cylinder  B.  But  on  the  contrary,  when  the  Air  is  light,  the  Mercury  will 
iink  in  jfy  and  rife  in  B^  fo  as  to  drive  the  Spirit  of  Wine  into  the  Cane, 
and  the  Oil  of  Turpentine  into  the  Cylinder  C,  (6  that  the  Sedion  of  the 
two  Liquors  will  be  near  C,  and  the  Variation  of  the  height  of  the  Mer- 
cury will  be  enlarged  into  almoft  the  length  of  the  Cane,  without  that  the 
Counter-preflure  from  the  Liquors  will  be  in  the  leaft  alteredythe  height  and^ 
weight  of  the  incumbent  Cylinders  being  always  the  fame. 

That  little  alteration  that  may  happen  by  the  dilatation  and  contra&ion  of 
the  Spirit  of  Wine  by  heat  and  cold,  which  ought  to-be  accounted  for,  may- 
be beft  difcovered  by  x  Thermometer  hanging  by  it^.  ( containing  the  fame 
quantity  of  the  Spirit  of  Wine,  and  whofe  Cane  is,  as  near  as  may.  be,  of 
the  fame  Diameter  with  the  Cane  J3.C,  in  the  Barometer)  whofe  Defcent  and ^ 
Afcent  muft  be  added  and  fiibftraded  to  reduce  itto.a  rigorous  exadnefs  3^ 
but  it  is^  ftill  worth  while  to*  enquire  if  the  Mercury  it  felf  do  not  ihrink. 
and  fwell  with  cold  and  heat^  fo  as  not  to  need^this  corredion. 

z.  A.  The  head  of  the  Tube,  with  its  narrow  Neck,  to  bridle  the  Blow. 

the  Mercury,  as  formerly  direded  fgr  a  portable  Bacometec. 

B.  The  bottom  ground,  aflant*. 

C.  The  Crook/ 

DD.  The  Wcariier  Plate*. 

By  bending'  the  Tube  more  or  lefis  at  ff,  an  inch  oF perpendicular  EeigED 
^  may  be  made  2^  or  ^  inches^. 
%iUf.x>ti^     3 .  A  A.  A  Ruler  with  teeth  on  one  edge  of  it,,  made  to  Aide  up  and  dowo^. 
hm,ii.ii7.     y^  ^  jj^^i^  Finger,  fixt  to  the  Ruler,,  which  muft  be  raiied  or  deprefTed 
'4-  !♦     'rill  it  point  exa£Uv  to  the  height  of  the  Mercury. 

GCCC.  The  index  Wheel  containing  juft  as  many  Teeth  as  there  are 
*  Teeth  in  an  inch  of  the  Aiding  Ruler  |,  To  thattbrofttng  up  and  down  this* 
'  toothed  Ruler,  yqu  may  at  every  inch  turn  round  the  Index  once. 

DDDDk  A  Circle,  divided  into  100  parts,  anfwering  to  100  parts  of  an  < 
inch  on  the  Aiding  Ruler. 

$9  The  Index,  which  being  faftned  to  the  Arber  of  the  Index  Wheel,  is^ 
driven  round  with*  it,  and  Aiews  on  the  Circle,,  the  parts  of  an  inch  which 
the  Mercury  rifeth  or  falleth  in  the  Tube. 
ftig.  I,  4.  A  A  long  fquare  Table.  Towards  one  end  is  ere&ed  a  fquare  Column,. 

ByMr%tvi\t.BB.  Uponwhich  there  Aides  a  fquare  Socket  C.  From  one  fide  whereof  pro- 
S©.^p.i*7tf.  ceeds  a  crooked.  Arm,  Z)£.  At  D  there  is  a  Screw-hole  to  receive  the  Screw,. 
^*v  4*  and  at  E  a  Ring.to^fupport  the  Tube  of  the  Microfcope  F.  From  the  other 
fide  the  Socket  comes^a  Aiort  Arm  <?,  having  a  Screw^hole  to  receive  the  Jong 
Screw  //,  whofe  length  may  be  about  6  pr  7  inches :  Its  lower  end,  by  a  fmalL 
hc^  ta  its  Center^  refts  on  the  end  of  a  fmall  Screw^  that  comes  through  the 
Screw-]iole,  in  the  Arm  H^  which  is  fixed  on  the  backfide  of  the  Column  1  the 
upper  end  of  the  Screw  is  filed  leis  than  the  Body  of  the  Screw,  >  and  goca 
mough  the  Center  of  the  roundPhte  without  Ataking  s  and  to  prevent  iti 

doing 


doing  Co^  dcher  upwards  or  downwards,  there  is  added  a  (bringing  Place  Wy 
which  keeps  the  Shoulder  of  the  Screw  clofe  to  the  undcrlicle  ofthe  Plate  iC} 
over  this  Plate  there  goes  an  Index  0,  and  over  that  an  Handle  Z,,  upon  the 
end  of  the  Screw  which  comes  thro*  the  Center  of  the  Plate,  which  I  (hould> 
before  have  told  you,  is  riveted  to  the  top  of  the  Column  B3.  The  Teeth 
ofthe  Screw  muft  be  of  that  Si^,  as  to  have  juft  lo  in  an  inch.  The  foreGde 
of  the  Column  mnft  be  divided  into  Inches  and  Tenths,  beginning  about 
libe  Height  of  the  St>cket  //,  where  the  lower  end  of  the  Screw  reib,  and 
fo  continue  to  the  Top  of  the  Column.  The  Limb  of  the  round  Place  muft^ 
be  divided  into  an  100  Parts.  In  the  Focus  of  the  Eye-glals  of  the  Micro- 
fcope  is  fixed  an  Hair^or  very  fine  filver  Wire,>  in  an  Horizontal  Pofition. 

When  you  ufe  this  Inftrument,  take  hold  of  tb«  Handle,  and  looking 
through  the  Microfcope,  turn  the  Screw  tilLyoU' have  brought  the  Hair  to 
touchy  as  it  were,*  the  Surface  of  the  Mercury  «>  then  obfcrve  what  Divi« 
fions  are  cue  on  the  Column^  by  the  upper  or  under  edge  of  xho  Socket, 
which  are  tenths  of  an  Inch.  Sec  likcwife  to  what  Parts  the  Index  pointt 
OD  the  Limb  of  the  round  Plate,,  which  are  Hundreds  of  a  Tenth  or  Thoup 
iand  Parts. of  an  Inch  1  when  you  perceive  the  Mercury  varied,  raife  or  de- 
prefs  the  Microfcope,  till  the  Hair  be  brought  to  its  Surhice,  as  before }  thea 
by  fubftra&ing^  the  lefler  ^ronv  the  greater  of  the  two  obTerved  Numbers,  yoa 
will  have  the  Variation  in  inches  and  tbouiand  parts. 

This  Inftrument  becomes  a  Micrometer  on  the  fame  Pi-inciples, -tfaouah  i  V^'^^^ 
was  obliged  to  alter  its  Stru&ure  from  that  ufed  with  the  Telefcope,  which  s.Y.^,s^ 
was  fir  ft  invented  by  Mr.  Ga/coigffy  improved  by  Mr.  3owt$Uy^  aoddefcribed 
By  Dr.  Hook. 

The  Thermometer  is  alfo  capable  of  the  like  Improvement; 

VII.  L  May  2^6^  i<Jp7y.  between  one  and  two  in  the  Afternoon,  on  the  top  ™'2**  ^ 
of  SnoixfionWxW  1  thrice  repeated  the  torrUellian  Experiment^  and  at  often !» ^jJl^/ 
found  the  Height  of  the  Mercury  x6j  i  Inches.    And  beiim  come  down  to  ^^^. 
Llanierris^  at  the  Foot  of  the  Hilly;  about  tf  that  Evening,  fas  often  found  ft  Hlokjl  a.* 
2p^  4  inches.    The  next  Day  about  8  in  the  Evening,  I  found  the  Mercury  »»*f«5Ui^ 
by  a  triple  Experiment,  to  ftand  at  19,  finches,  very  near  the  Surface  of  the 
Sea  \  when  at.  the  fame  time,  at  Uanercb  in  Donbyfiire  (  about  ^f  «Mila  Eaft  - 
from  SnowioHy  and  6  from  the  Sea,  feveral  Foot  above  the  Surface  of  it)  by  * 
Mr.  Davis's  ftanding  Barometer  it  was  above  19^7^'    And  the  Aircontinuod  ^ 
both  before  and  after  in  the  fame  State.    Hence  I  conclude,  that  the  Difib*- 
rence  of  the  Air's  Preflure  on  the  Sea,  and  on  the  Top  of  Snowdonyisnthct^ 
more  than  ;  Inches<8  Tenths.    I  could  have  wifhcd  for  one  of  Mr.  Hunth^ 

E>rtable  Barometers )  which  will  certainly  be  accurate  enough  for  taking  the- 
evels  for  bringing  of  Water  from  diftant  Places,  and  certainly  much  left  - 
fttbjcd  to  Error  >  there  being  a  Tenth  of  an  Inch  for  each  to-Yands,  which  • 
may  be  divided  into  many  Parts  evidently.  Snovjdon  was  meauired  by  Mx.  Caf-  - 
'mtlly  with  AdanC%  Inftruments,  to  be  i  x/^  Yards  high  \  which  abating  the 
Height  of  ihe  Mercury  \  Inches  8  Tenths,  .may  fervc  for  a  Standard, .  till  a^ 
belter  ba  obtained  00  a  higher  Place. 


{«4") 


-emfiUfidi      i/lThis  Obfervation  had  been  more  ufcful,  had  it  been  repeated  nt  feveral 
Jr  iJr.wai-  other  perpendicular  Heights  in  the  Afcent.    For  from  fuch  comparative  Ob- 
^'«5}*''  fervations,  wemay  make  a  Judgment  of  the  Height  of  the  Atmofpherc. 
^ihifp$f     VIIL  In  Sept.  1696^  I  obfervcd  the  Variation  of  the  Mercury  on  the  Mo^ 
4b$  Monu-  nument^  and  found  by  one  of  Mr.  fare's  bcft  portable  Barometers,  that  it 
ISi^Dct^  dcfccnded  V-r  of  an  Inch  at  the  Height  of  80  Feet,  and  -rV  at  160  F«t, 
.ham,  n.         But  fincc  that,  rfinding  my  Obfei vacions  a  little  diflFcrcnt  from  Mr.  HalleyH 
23<5. p.2.  ^^^  Snowdonlh\\  I  tryed  it  again  more  nicely,   in  Nov*  1697,  ^^^r  ^bis 
Manner.   I  provided  a  pretty  large  gkfs  Tube  well  cleaned :  This  I  lodged  in 
wire,  and  fiird  it  with  well  ftrain'd  Mercury  j  which  beingclear'dof  all  Air, 
1  then  plungM  the  bottom  of  the  Tube  into  a  broad  Cillern  of  Mercury,  and 
■^hen  fixed  both  the  Tube  and  Cittern  together,  in  a  wire  Cafe  or  Frame. 
?On  the  top  I  left  an  Eye  in  the  Wire,  to  Uifpend  the  whole  Barometer  on  a 
String,  that  it  might  hadg  peftduloufly,  which  isabfolutely  necefTary,  becaufe 
if  the  Cittern  be  deeper  on  one  fide  than  another,  or  if  the  Tube  hang  more 
towards  one  fide  than  the  other,  it  will  caufe  a  great  and  erroneous  Variation 
4n  the  Mercury  above,  according  as  the  Tube  ttands  perpendicularly,  or  not- 
My  Inftrument  being  thus  (I  think)  very  nicely  prepared,  1  marked  ex- 
?a&ly  the  height  of  the  Quick-filver,  upon  %  narrow  Labels  of  Paper,  patted 
'on  each  fide  the  Tube,  both  at  the  Bottom,  and  in  my  Afcent  up  the  Mo- 
nument.   The  Differences  of  the  Mercury's  Height  I  meafured  with  a  De- 
iciteal  Inch  Scale  of  thin  Brftfs.    The  Quantity  of  tny  Afcent  I  meafured  with 
*  Giwr/^r's  Chain^  bcc^ufe  n  String  would  ftrctch.    By  the  niceftObfervation 
I  coold  make,  I  found  that  at  the  Height  of  8i  Pbet,  the  Mercury  fell  ^  of 
an  Inch,  and  about  1 64  Feet  -rV* 

By  tarrying  abovt1bi[ll<iWh)at  lohg,  I  perceived  the  Preflbrc  of  the  Atma* 

4pheifc  WHsfomewhat  alttr^d,  fo  that  the  Mercury  in  my  Defcent^as  about 

•o^oi  of  an  Inch  differed  fVom  my  Obfervatiohs  in  afcending.    Upon  which, 

I  repeated  my  Expeririaent,  by  lafcending  and  defcending  quicker.    At  both 

ip^bich  Times,  riay  Obfervations  agreed  cxa&ly  with  the  firft  Tryal.    From 

whence  I  cohclucfe,  that  at  every  02  Feet  Height,  or  thereabouts,  tbeMcr* 

xtiry  will  dcfcend  7V  ^f  an  Inch,    But  I  am  inclined  to  think,  that  the  Mtr- 

;n.  237,    cufy  rlfefli^or  falfeth  fometimes  taore,  fotaetimts  lefs  at  one  and  thefaiiic 

:F.  4«.      Height.     As  fot  Infttthce,  if  the  Mercury  finketh  0,1  of  an  Inch,  rft  the 

Height  of  ^z^ttx^  V^hen  the  Mercuty  ftahdeth  at  50  Inches  in  the Barome- 

4?r,  I  query^  whech^r  k^fll  firik  fo  much  when  the  Barometer  is  at  29  inches, 

trbiheiihtsif    'IX.  It  has  bcdn^AfiD^ti  by  dhdoiibicd  ExpfeHments,  th^t  tbefpecifickGra- 

ouiaZT'J^^^y  6f  the  Aiis  near  tfee  ^Earth's  Satfece,  to  that  of  Water,  was  once  as  t 

Sjr'L'^wt*  840^  -agaih  te'i  to  9^1^  Arid  a  3d  Time,  ita'a'very  iai«e  Veflcl  holding  tcti 

t^JJlf  '^^J'ons,  as  I  10  ^60%  all  WMch,  •Cbnfiderinb  the  Difficulty  of  the  Expe- 

4k!i>Ellii  -HiBfenc,  -agree -i^elJ^cndo^h,  the  Merctary  ftaiiding  at  all  tholfe  Times  about 

{^^^•^*J'-x* ^Inches  1-5  'but  -by  R^afon  'twas  Summer  Wekther,  -and   confequently 

j»;lo4!  'tfcc'Air  iHiriBed,  whtfh  lall  thifc  ^t^cte  tryed^  xve  tnay  without  fcnfible  Er- 

Ttir  fty  ih  Toiiiid  NiSMrtbfcrs,  that  th^fearometer  ft^ding  at  jo  inches,  and 

in  a  mean  ftate  of  Heat  and  Cold,  the  i^cifiek  Gravity  of  the  Aft  to  Wa- 

ier,  is  as  I  CO  800.    By  the  like  Tryals  the  Weight  of  the  Mercury  to 

Water, 


Wttcr»  is  as  i^i^  ta  i^  .or  wiy  near  it,  Ai^^JMidM  Weight  of  Mcrcmy  to 
Air  is  at  10800  to  i,  and  a  Cylinder  of  ^ir  of  rpSoo  in^es,  or  pop  JFcfX, 
is  equal  to  an  Inch  of  Mercury,  and  were  the  Air  of  an  (cqual  Dciificy  Jike 
Water,  the  whole  At mofphere  would  be  no  more  than  f,i  Miles  high,  and 
in  the  Afceot  of  every  900  Feet  the  Barometer  wxxuid  Gt\k  an  U^h.  Aut 
the  ExpanGon  of  the  Air  encreafing  in  the  fanf>e  Proportion  as  the  incumbent' 
Weight  of  the  Atmofphcre  dccreafcs,  that  is,  as  the  Mercury  in  the  Baro* 
aieter  fioks^.  the  upper  Parts  of  the  Air  ai:e  much  more  rarificd  than  the  low- 
er, and  each  Space  anfwering  to  an  Inch  of  Quick- (ilver,  grows  greater 
and  greater^  fo  that  the  Atmofphere  mufl  be  extended  to  a  much  greater 
Heigh  t». 

Tbefe  Ezpanfions  of  the  Air  being  reciprocally  as  the  Heighrsof  the  Mer- 
ourjr,  it  is  evident,  that  by  the  Hdp  of  the  Curve  of  the  Hyperbola  and  its 
jtfjmpHUi^  the  fiiid  Expanfions  may  be  expounded  to  any  given  Height  of 
Mercury  },  for  by  the  6fth  Prop.  Lab.  z.  Conic.  Mydorgu^  the  Rc£langlcs  H- 
jdBCE^  jiKGE^  jiLDEy  t^c.   are  always  equal,  and  confequently  the 
Sides  C£,  KQ^  tOj  ^c.   are  reciprocally    as  the  Sides -*f 5,  jf  if,  jtLy. 
6?^,  If  then  the  *jLtnes  liB^  jIK^  AL^  be  fuppofed  equal  to  the  HeighWof 
tbe  Mercury,  or  <he Preflures  of  thp  Atmofphere,  the  liincs  CB^K(^  Lp^, 
anrvKrering  thereto,  will  be  as  the  Expanfion  of  the  Air  under  thoTePreffures,. 
ar  thft^Bulks  that  die^fame  Quantity  of  Air  will  occup^^  which  Expanfions 
being  taken  inBnitely  many,  and  infinitely  little,  (according  to  the  Mftbod^ 
of  Indivifibks)   thpir  Sum  will  give  the  Spaces  of  Air  between  the  feveral . 
Heigbtsof  the  Barometer ;  frhat  is  to  fay,  the  Sum  of  all  the  Lines  between^ 
CB  and  KG^  or  tpe  Area  C-fl,  JTG,  will  be  proportioned  to  the  Diilancc/ 
or  Space  intercepted  between  the  Levels  of  two  Places  in  the  Air,  where 
the  Mercury  would  (land  at  the  Heights  roprefooted  by  the  Lines  AB^AK\. 
£b  then  the  Spaces  of  tfaoc  Air  ;»nCwcriog  to.^equal  Parts  of  Mercury  in  the 
Barometer,  are  as  the  Are^s  CBKGy  QKl^Dj  DLMF^  i^€.    T*efe  A-- 
Tjws  again  are,  by  the  Dcmonftr^tion  of  Qrtgory  ff  Ji.  Finant^  propartio-- 
mte  to  the  Logarythms  ^f  tbe  Nuiabers  cx?prf ffifig  tbe  Raiioms^  qf  AK  to  ^ 
ABj  of  AL  to  AKj  of  AM  to  AL^  (stc*-   So.  then  by   the  common » 
Table  of  Logary tbms, .  the  Uvjgjbt^of  aqy  PUpe  in  the  Atmofphere,  having : 
any  afligned  Height  of  the  Metq^ry^  1  n^ay  i^jbt^A .  eafily . be  found:  For  the 
Line  CJ3  in  xhc  ByferJKda^  whereof  .d^.4r«».<]e(ign  the  Tabular  Loga-^ 
ry.thms,  beiDg  Q,oi.4^7(Sfj; 'twill  be  flsp^Q  1.447 tff,  ^^  the  Difference  of. 
the  LogarythfDs  of  }q,  xnA  4ny  other  if^gr.Number,.  |b  900  Feet,  or  the 
Space  anfwering' to  .an  Inch  of  Mercury,  >if  trhe  Air  were  equftUy  preft  wtth:» 
39  Inches  of  Mercury,  ^  every  where  alike  to  the  Height  of  the  Baro* 
meter  in  the  Air,  wiie^e  itwill  .^and  at  (^t  Icfler  'Number  of  Inches :  Andi 
by  the  Converfeof  this  Pixjportion  n\ay  the  Height  of  the  Mercury  be 
found,  having  thje  ^kiiiKie  ef  the  Place^Y«D.    From^efe  Autos  I  derived  i 
tbeJoUowi^g^Tables. 
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Upon  thefe  Suppoihions  h  appears,  that  at  the  Height  of  41  Miles,  ttie 
Air  is  fo  rarified  as  to  take  up  jooo  Times  the  Space  it  occupies  here,  and 
at  f ;  Miles  high  it  would  be  expanded  above  30000  Tiroes  s  but  *tis  pro- 
bable, that  the  utmoft  Power  of  its  Spring  cannot  exert  it  felf  to  fo  great  an 
Exteofion,  and  that  no  Part  of  the  Amofpherc  reaches  above  4^  Miles  from* 
the  Surface  of  the  Earth. 

Tbis  feems  confirmed  from  the  Obfervatlons  of  tbe  Crepufcuhm^  which  is 
obferved  commonly  to  begin  and  end  when  the  Sun  is  about  1 8  Deg.  below 
the  Horizon  y  for  fuppofing  the  Air  to  refleft  light  from  its  moA  rarified  Parts, 
and  shat  as  long  as  tne  Sun  illuminates  any  or  its  Atoms,  they  are  vffible  to 
an  EyiC  n^  intercepted  by  the  Curvtty  of  the  Earth,  it  will  follow  that 
the  Proportion  of   the  Height  of  the  whole  Air,   to  the  Semidiameter 
of  the  Earth,  is  much  about  as  i  to  po,   or  as  the  Excefs  of  the  Se* 
cai\t  of  about  B\  Deg.  to  Radius.    For  if  E  be  the  Eye  of  the  Ob- 
iieiiver,   S  a  Place  where  the  Sun  fets  at  the  End  of  Twilight  in  £, 
and-tfae  Arch  £CS^  or  TC  A^   be  found  18  Deg.  the  Excefs  of  the 
Secant  of  half  thereof  JB  C  //,  would  be  the  Height  of  the  Air,  viz. 
4SH:  But  the  Beam  of  the  SwuiSH^  and  the  yifual  Ray  EHy  do  each  of 
^bem  fufitr  a  Refradion  of  about  jz  oi*  33  Min.  whereby  being  bent  in- 
wacdt  from  Hy  towards  6,  the  Height  of  the  Air  need  not  be  fo  great  ar  if 

'  they 


(•7) 

tliey  went  ftrcight;  and  having  from  the  Angle  ECSj  taken  the  double  Re- 
fraaion  o(  the  Horizontal  Ray,  the  half  of  the  Remainder  will  be  8i.2)f^.  cir^ 
citefj  whofe  Secant  being  loi  1 1,  it  follows  that  as  loooo  to  1 1  i^fo  the  Semi- 
diameter  of  the  Earth  fuppofed  4000  Miles,  to  44,4  Miles  s  which  will  be  the 
Height  of  the  whole  Air,  if  the  Places  £,  S^  whofe  vifible  Portions  of  the  At- 
Qorphere  ERZHy  and  SHKBj  ju(l  touch  one  the  other,  be  18  Deg.  afunder. 
Ac  this  Height  the  Air  is  expanded  into  above  3000  Times  the  Space  it  oc* 
cupics  here,  and  we  have  feen  the  Experience  of  condenfing  it  into  the  60 
Part  of  the  fame  Space,  fo  that  it  fliould  fcem,  that  the  Air  is  a  Subftance  ca* 
pable  of  being  compreiTcd  into  the  180000  part  of  the  Space  it  would  natu« 
rally  take  up,  when  free  from  Preflure :  Now  what  Texture  or  Compofition 
of  Parts  ihall  be  capable  of  this  great  Ejcpanfion  and  Contra&ion,  feems  a  ve- 
ry hard  Queftion ;  and  which,  1  fuppofe,  is  fcarce  fufficiently  accounted  for, 
by  the  comparing  it  to  Wooll,  Cotton,  and  the  like  fpringy  Bodies. 

Tis  true,  the  Weight  of  the  whole  Atmofphereis  various,  being  counter- 
poifcd  fomctimcs  by  2.84.  Inches  of  Mercury,  and  at  other  Times  by  no  lefs 
than  504,  fo  that  the  under  Parts  being  prcflcd  by  about  a  ifth  Part,  left 
Weight,  the  fpecifick  Gravity  of  the  Air  upon  that  fcore,  will  fometimes  be 
a  ifth  Part  lighter  than  another }  befides,  Heat  and  Cold  does  very  confide- 
rably  dilate  and  contrad  the  Air,  and  confequently  alter  its  Gravity,  to  which 
add  the  Mixture  of  Effluvia  or  Steams  rifing  from  almoft  all  Bodies,  which 
aflimulating  into  the  Form  of  Air,  are  kept  fufpended  therein,  as  Salts  dif- 
fdved  in  Liquors,  or  Metals  in  corroding  Menftrua,  which  Bodies  being  all 
of  them  very  much  heavier  than  Air,  their  Particles  by  their  Admixture  mufl 
needs  encreafe  the  Weight  of  that  Air  they  lie  incorporated  withal,  after  the 
fame  manner  as  melted  Salts  do  augment  the  fpecifick  Gravity  of  Water, 
Tis  alfo  true,  that  the  Condenfations  are  not  poflible  beyond  certain  De- 
grees, for  being  comprefTed  in  an  8ooth  Part  of  the  Space  it  takes  up  here, 
its  Confidence  will  be  equally  denfe  with  that  of  Water,  which  yields  not  to 
any  Force  whatfoever,  as  hath  been  found  by  fcveral  Experiments  tried  here, 
and  at  Florence  by  the  Academia  del  Cimento^  nor  can  the  Rarefa&ion  proceed 
in  infinitum  y  for  fuppofing  the  Spring  whereby  it  dilates  itfelf,  occafioned 
by  what  Texture  of  Parts  you  plcafe,  yet  mufl  there  be  a  determinate  Mag* 
nitude  of  the  natural  State  of  each  Particle,  as  we  fee  it  is  in  Wooll,  and 
the  like,  whofe  Bodies  being  compreffible  into  a  very  fraall  Space,  have  yet 
a  determinate  Bulk  which  they  cannot  exceed,  when  freed  from  all  manner 
of  PrcfTure. 

Thefc  Objeftions  diflurb  the  Geometrical  Accuracy  of  thefe  Conclufions 
drawn  from  the  fpecifick  Gravity  of  the  Air,  obferved  at  any  Time  >  but  the 
Method  here  (hewn  will  compute,  by  a  like  Calculation,  the  Heights  of  the 
Quick-filver,  and  the  Rarefadions  of  the  Air  from  any  afligned  Height  of  the 
Barometer  at  the  Earth's  Surface,  and  any  fpecifick  Gravity  given.  As  to 
the  Condenfation  and  Rarefadion  by  Heat  and  Cold,  and  the  Various  Mix* 
turcs  of  aqueous  and  other  Vapours,  thefe  two  Objeftions  feem  generally 
to  compenfate  each  other )  for  when  the  Air  is  ratified  by  Heat,  the  Va- 
pours are  raifcd  mofl  copioufly,  fo  that  tho*  the  Air  properly  fo  call'd,  be 
expanded,  and  confequently  lighter,  yet  the  Intcrfiices  thereof  being  croud- 
Vol.  II.  D  cd 


the  Con)pom.uffl  Qlay  continue  much  the  lamej  at  Jeait  4  inoft  cu^idus- Ex-; 
periment  made  .l^y^  the  mgenious  Mr.  John  Cajwel  pf  Oxford^  upon  tHcTop 
of  Snowdon  Bill'  in.  Caer/tari^anfiire,  feems  to.  prove'  that  the  firfl:  Inches  o^ 


titude  thereof  at.  t;heXevel  of  the  Sea,  and  the  Space  aofwering  to  4  Inches. 
lyf  my  Calculation  (hould  tje  1188  Yards  5  and  it  agrees  as  well  with  the  Ob-, 
leryation  in  thc*Appen(fix  to.  M.  Pa/cars  Book,  del'  Equilibre  des  Li^uers^ 
made  on  the  high  Hill  \n.Auvergne^  calPd  Le  Puy  de  Domme.    So  that  the 
6.arefciftion  and  Vapours  leem  not  to  have  altcrM  confideiably  the  Gravity  ot 
tlfe  undpr  Parts  of  the  Air  j  and  much  above  the  Height  where  thcfc  Expc-' 
rimerits  were  madp,  do  fe\v  Vapours  afcend,  and  the  Cold  is  fuch,  that  the. 
Snow,  lies'continually,  fo  that  for  the  more  elevated  Parts  of  the  Sphere  of 
Air  thcfe  fs  niucfi  Icls  Rcafon  to  doubt. 
T^^ij^^finrf  "^  ^-  ^'  I^  ^'*  obfcrycd  of  the  Barometer,  that  the  Quick-filver  is  not  afFc6led  \ 
fA*^/*w  0/ with. the  W^eathcr,  or  very  rajcly,^  let  that  .be  either  cloudy,  rainy,  windy^ 
'^^^^^^'^Ir  or/ferene  xn^iyHelena^  or  ih^.Biirbadoes :'  ^nd  therefore  probably  not  with-.^ 
Lifter,  n/ in  the  7r^/^/V^j,  unleia  in  a  vjfolenV Storm  or  Hurricane.     The  firft  is  afBrni- 
i«5.p.s7o.g^  5y  M\\'H(flky^yf\\o  kept  a  Clafs  near  two  Months  in  the  Ifland  of  St.//i.^ 
lina^  and^Kc  other  of  Rarbadoes  Hands  upon  the  Credit  of  ourRegiftcrs. 
"  2'.  In  England  In.  a  vjolent  Storm,  or  when  the  Quick-filver  is  at  the  very 
lowfeft,  it.thJbn  vifibly  brieaks  and  c.mit5  fmall  Particles,  as  L  have  more  tbaa 
once  obfeivcd}  whjdijDilordqr  ll^ok  upon  as  a  kind  of  Fretting  5  and  con-_ 
feqiiehtly  ^l  all  Tim/s  of  its  Defcent,  it  rs  more  or  le(s  upon  the^ret. 
'  In  this  DifordeV  of  the  Quick- (ilver,  I  imagine  it  hath  its  Parts  contrafted  - 
and  clofer  put  together  j  which  feems  probable,  for  that,  for  Example,  the 

?uick- (liver  then  emits,  and  fqueezes  out  frcfh  Particles  of  Air  into  the 
jibe,  which  encreafing  the  Biilk  of,  the  Air,  and  confequently  its  Elafti- 
chy,  the  Quick- Giver  is  ncceflarilydeprcl^M  thereby,  that  is,  by  an  external 
Force  01*  P9weri  arid  alfo  tfee  Quick-filver  rauft.of  it  felf  come  clofer  toge- 
ther,   in  its  own  internal  Parts,  thatjs,  defcends  for  both  Reafons- 

And  that  much  Air  is  mixfd.with  it,  appears  frojn  the  application  of  a 
heated  Iron  to  the  Tjub^,  as  ispraffcifed  in  the  purging  of  it  that  way  5  and  . 
alfo  for  that  polDlJiM  tcon  will  ruft,  though  immersM  in  it,  as  fome  Philofo- 
phers  have  lately  obfcrved. 

Now  when  the  Quick-filver  rifes  in  the  Pipe  (which  it  certainly  does  both 
in  hot  and  frofty  Weather)  it  ma^  then  be  faid  to  be  in  a  natural  State,  free,, 
open,  and*  expani^ed  like  it  felf,  which  it  feems  it  ever  is  within  the  Tropicks^ 
and.  with  us  onjy  in  very  hot  aftdvery  frofty  Weather.  But  when  it  de- 
fqerids,  it  is^thfh/Cbiitn^l^d',  and  as  it  .were  convulfed  and  drawp  together^ 
as  It  moftly  is  \n  our  Ciimate^of  England^  and  more  or  lefs,  as  we  gucfs,  in. all  * 
Places  on  this  Side  the  Troficks.  Which  Contraftion  plainly  appears  from 
tlje  concave  Figure  of  both  Superficies,  not  only  in  that  of  tne  Quick-filver 
in  the  Tube,  but  alfo  (iTwell  obfexvqd^  ia  that  which  ftagnates  in  the  Poc 
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JiHhg  tfie'^  fdpic  Efftft  of  the 
C^ickrfflvcrVriling^  in  A^^  Troni  fach  fecmin'^ly  idiffere^^  as 

great  iScat  ana  iiitenft  Frdd:  .and  thbft  who  ffiall  willingly  afTcrit  to  us  in 
one  Particular,  and  grant  us  At^armth  as  a  probabid  Caufc  of  its  Reftitutiori 
to  its  Nature,  will  yet  be  at  a  Stand  how  to  imagine,  that  gr^at  Froft  like- 
wife  ihould  bring  the  Quick-filver  nearer  its  own  Nature  too  :    I  anfwcr, 
that  Sajts  liquified  will  coagulate  or  cryftallize,  that  iS,  will  return  to  their 
own  proper  Natures,  both  in  Cold  and  in  Heatj  and  tlicrtfore,  tho*  raoft 
^len  praaife  the  fetting  them  in  a  cool  Cellar  for  that  Piirpofe,    yet  fome 
(as  Zwelfer)  advife,  as  the  bcft  Means  to  have  them  fpceJily  and  fairly  cry- 
llallized,  to  keep  thcno  conftantly  in  Balneo.     Thus  alio  the  Lympha  of  the 
Blood  does  become  a  Jelly,  if  you  fct  it  in  a  cool  Place,  and  the  fame  is  by 
Warmth  in  like  manner  infpiflated.     Again,  that  it  is  no  new  Opinion,  that 
Water  is  naturally  Ice,  if  no  Difquiet  from  fome  external  Accident  hinder. 
Bornicbius  the  learned  Dane  has  faid  fomething  for  it ;   And  akho'  fome  may 
think  that  what  he  hath  faid,  was  a  mere  Complement  to  his  own  frozen 
Climate,  yet  I  dare  venture  to  add,  in  Confirniation  of  that  Doftrinc,  that 
Salt  is  naturally  Rock,  that  is  naturally  fofTUe^  not  liouid^  and  yet  this  is 
moft  like  Ice  of  any  thing  in  Nature,  nbt  only  becaufeqt  its  Trahfparency,but 
alfafor  its  eafy  Liquefa&ion,  and  the  fudden  Imprcfllons  andChang<  s  which 
Air  makes  upon  it,  fo  that  it  is  fcarce  to  be  prcierved  in  its  natural  Sute  of 
Cryftallization.     Alfo  Salts  of  all  forts  feem  naturally  to  propagate  themfclves 
in  a  hard  State,  and  to  vc'getate  in  a  dry  Form.     The  like  is  to,  be  obfervcd 
in  Quick-filver,  of  its  bemg  a  hard  Rock,  and  alfo  from  its  Willingncfs  t6 
embrace  upon  all  Occafions  a  more  fixt  State,  ai  in  itis  Amalgamizing  with 
aUnoft  all  forts  of  Metals. 

It  will  not  be  amifs  by  way  of  Corroltaiy,  to  add  a  Note  or  two  ab.out 
healthful  and  fickly  Scafons^  more  particularly  as  they  may  refer  to  x\\\%Pba^ 
nomenon  of- great  Cgld  and  Froft.  If  therefore  Qinck-Clyer  and  Liquids  are 
ncareft  their  owii  Natures,^  and  have  Icfs  Violence  doilc  to  them,*  in  very 
cold  and;  very  hot  Seafons^  the  Humours  of  our  ^odids,  as  Liquids,  in  au 
Probability  muft  be  in  fome  meafure  accordingly  affefted.  And  that  there- 
fore Cold  is  healthful,  I  argue  from  the  vaft  Number  of  old  Mtfn  and  tVo- 
men,  to  be  found  upon  the  Mountains  of  England^  comparatively  to  what  a/c 
found  elfewhere. 

Again,  the  tilood  it  fcif,  or  the  vital  Liquor  of  Anin)h1s'  cqfuivalent  to  ir, 
is  in  moft  kinds  of  Ammals  in  nature  fenfibly  coUj  for  tnat  nie  Species  of 
Quadrupeds  and  Fowls  arc  not  to  be  compared  for  N'umber  to  Fifties  and 


hot,  we  are  apt  to  think  the  fame  of  all. 
.  Again,  I  have  obferved,  which  1  ofter  as  an  A'rgiuinent  of  the  little  injury 
imcnfe  Cold  docs  to  thfe  Nature  of  Animals:  I  fay,  I  have  Teen  both  Hexa- 
^ode  Worms  (which  I  compare  to  the  tender  Embryo's  of  fangiiineous  Ani- 
mals, becaufe  fuch  arc  in  a  naiddle  State)  and  F^lies  of  divers  Sorts  hard 
frozen  in  the  Winter,*ahdl  have  taken  them'up  froiri  the  StioW,  and  ifl 
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caft  them  againft  the  Glafs,  they  would  endanger  the  breaking  of  it,  and 
make  it  ring  like  fo  much  hard  Icej  yet  when  I  put  the  InfcSs  under  the 
Glafs,  and  fet  them  before  the  Fire,  they  would  after  a  ihort  Time  nimbly 
creep  about,  and  be  gone,  if  the  Glafs  which  I  whelmed  upon  them,  had  not 
fecured  them. 

z.  It  hath  indeed  been  noted  by  a  very  wife  Philofopher,  in  Contradiftion 
to  oxxxEttgUJh  Proverb,  which  fays,  that  J  green  Cbriftmas  makes  a  fat  Church^ 
yard*,  that  the  laft  Plague  broke  out  here  at  London^  after  a  long  and  fevere 
Winter  KJdf.  But  I  reply,  That  that  was  accidentally  only,  for  that  Dif- 
cale  is  never  bred  amonglt  us,  but  comes  to  us  by  Trade  and  Infc£tion.  'Ti« 
properly  a  Difeafe  of  jifia^  where  it  is  Epidemical.  And  therefore,  by  the 
Providence  of  God,  we  are  very  fecure  from  any  fuch  Calamities  as  the  natu* 
ral  EfFeft  of  our  Climate.  But  we  are  not  to  judge  or  prognofticatc  of  the 
Salubrity  or  SicklineG  of  a  Year,  from  foreign  Difeafes,  but  the  raging  of 
fuch  as  are  natural  to  the  Men  of  our  Climate. 
ir^fEdm.  2.  To  account  for  the  different  Heights  of  the  Mercury  at  feveral  times, 
m.^xro.  'twill  not  be  unneceflary  to  enumerate  fome  of  the  principal  Obfcrvarions 
made  upon  the  Barometer. 

The  firft  is.  That  in  calm  Weather,  when  the  Air  is  inclined  to  Rain,  the 
Mercury  is  commonly  low. 

2.  That  in  ferenegood  fettled  Weather,  the  Mercury  is  generally  high. 

J.  That  upon  very  great  Winds,  tho'  they  be  not  accompanied  with  Rain» 
the  Mercury  finks  lowed  of  all,  with  relation  to  the  Point  of  the  Compa(s 
the  Wind  blows  upon^ 

4.  That  Cateris  Paribus^  the  greateft  Heights  of  the  Mercury  are  found 
upon  Eafterly,  and  North-eafterly  Winds. 

f .  That  in  calm  frofty  Weather  the  Mercury  generally  ftands  high.        # 

6.  That  after  very  great  Storms  of  Wind,  when  the  Quick- filvcr  has  been 
low,  it  generally  rifes  again  very  fall. 

7.  That  the  more  northerly  Places  have  greater  Alterations  of  the  Baro- 
fcope  than  the  more  foutherly. 

8.  That  within  the  Tropicks^  and  near  them,  thofc  Accounts  we  have  had 
from  others,  and  my  own  Obfervations  at  St.  Helena^  make  very  little  or  no 
Variation  of  the  Height  of  the  Mercury  in  all  Weathers. 

Hence  I  conceive,  that  the  principal  Caufe  of  the  Rife  and  Fall  of  the 
Mercury,  is  from  the  variable  Winds,  which  are  found  in  ihcTemperate  Zonesj 
and  whofe  great  Unconftancy  here  in  England^  is  mod  notorious. ' 

A  iecond  Caufe  is  the  uncertain  Exhalation  and  Precipitation  of  the  Va<- 
^  pours  lodging  in  the  Air,  whereby  it  comes  to  be  at  one  Time  much  more 
crouded  than  at  another,  and  confcquently  heavier  3  birt  this  latter  in  a  great 
lAeafure  depends  upon  the  former.  Now  from  thefe  Principles,  I  {hall  en- 
deavour to  explicate  the  feveral  Pbanomena  of  the  Barometer,  taking  them  in 
the  fame  Order  I  laid  them  down.    Thus, 

I.  The  Mercury's  being  low,  inclines  it  to  Rain,  becaufe  the  Air  being 
light,  the  Vapours  are  no  longer  fupportcd  thereby,  being  become  fpecificaHy 
heavier  than  the  Medium  wherein  they  floated,  fo  that  they  defcend  towards 
the  Earth,  and  in  their  Fall,  meeting  with  other  aqueous  Particles,  they  in- 
corporate 
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corporate  together  and  form  little  drops  of  Ram »  but  the  Mercury*!  being 
at  one  cime  lower  than  another  is  the  eSeSt  of  two  contrary  Winds  blowing 
from  the  Place  where  the  Barometer  ftands)  whereby  the  Air  of  that  Place 
is  carried  both  ways  from  it,  and  confequently  the  incumbent  Cylinder  of 
Air  is  diminiihed,  and  accordingly  the  Mercury  finks  \  as  for  inftance,  if  in 
the  German  Ocean  it  fliould  blow  a  gale  of  wellcrly  Wind,  and  at  the  fame 
time  an  cafterly  Wind  in  the  Jrijb  Sea^   or  if  in  Frana  it  (hould  blow  a  nor* 
therly  Wind,  and  in  Scotland  a  foutherlyi  it  muft  be  granted  me  that  that 
part  of  the  Acmofphere  impendent  over  England^  would  thereby  be  ezbauft*    * 
cd  and  attenuated,  and  the  Mercury  would  fubfidc,  and  the  Vapoure  which    • 
before  floated  in  thofe  parts  of  the  Air  of  equal  Gravity  with  themfelves^    . 
would  (ink  to  the  Earth. 

'  2.  The  greater  Height  of  the  Barometer  is  occafioned  by  two  contrary 
Winds  blowing  towards  th<  place  of  Obfervaiion,  whereby  the  Air  of  other 
Places  is  brought  thither  and  accumulated  \  fo  that  the  incumbent  Cylinder 
of  Air  being  encreafed  both  in  height  and  weight,  the  Mercury  prefled 
thereby  mull  needs  rife  and  (land  high,  as  long  as,  the  Winds  continue  (b  to  • 
blow,  and  then  the  Air  being  fpecifically  heavier,  the  Vapours  arc  better  kepc 
fufpended,  fo  that  they  have  no  inclination  to  precipitate  and  fall  down  in 
drops,  which  is  the  r^afon  of  the  Serene  good  Weather,  which  attends  the  . 
greater  Heights  of  the  Mercury. 

5.  The  Mercury  finks  the  lowed  of  all  by  the  very  rapid  Motion  of  the 
Air  in  ftorms  of  Wind.    For  the  Traft  or  Region  of  tne  Eanh*s  Surface^    , 
wherein  thefe  Winds  rage,  not  extending  all  round  the  Globe,  that  ftagnanc 
Air  which  is  left  behind,  as  likewife  that  on  the  fides,  cannot  come  in  fo     • 
fad  as  to  fupply  the  Evacuation  made  by  fo  fwift  a  Current,  fo  that  the  Air 
muft  ncceflfarily  be  attenuated  when  ana  where  the  faid  Winds  continue  to     » 
blow,  and  that  more  or  lefs  according  to  their  violence  \  add  to  which  thac 
the  Horizontal  motion  of  the  Air  being  fo  quick  as  it  is  may  in  all  probability    - 
take  ofFfome  pare  of  the  perpendicular  Prefiure  thereof >  and  the  great  agitar 
t\on  of  its  Particles  is  the  reafon  why  the  Vapours  are  difiipated,  andjl^-not    : 
condenfe  into  drops  fo  as  to  form  Rain,  otherwife  the  natural  cofifequence 
of  the  Air's  Rarefa&ion. 

4.  The  Mercury  ftands  the  higheft  upon  an  Eafterly  or  North-eafterly    > 
Wind,  becaufe  in  the  great  jitlantick  Ocean^  on  this  fide  the  ^fth  Deg.oi   • 
North  Latitude,  the  Wefterly  and  §outh-weftcrly  Winds  bbw  almoft  al- 
ways Trade,  fo  that  whenever  here  the  Wind  comes  up  at  Eaft  and  North- 
eaft  'tis  fure  to  be  check'd  by  a  contrary  gale,  as  foon  as  it  reaches  the  Ocean  1     , 
wherefore,  according  to  what  is  made  out  in  our  fecond  Remark,  the  Air 
muft  needs  be  heaped  over  this  Ifland,  and  confequently  the  Mercury  muft 
ftand  high  as  often  as  thefe  Winds  blow.     This  holds  true  in  this  Countryy     . 
but  is  not  a  general  Rule  for  others  where  the  Winds  are  under  different 
circumftances  ^  and  1  have  fometimes  feen  the  Mercury  here  as  low  as  ip 
inches  upon  an  Eafterly  Wind^but  then  it  blew  exceeding  hard,  and  fo  .comes     ^ 
to  be  accounted  for  by  what  was  obferv'd  upoa  the  third  Remark. 

f .  In  Calm  Frofty  Weather  the  Mercury  generally  ftands  high,  becaufb 
(as  I  conceive)   it  feldom  freezes  but  when  the  Winds  come  out  of  the 
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>l«^A<rn' andf  Nortlneaftefn  (Jimrtersj  or^t  Icaft  nnlcfs  thoTe  t^^itida  blow 
fit  no  great  diftance  off i  for  th^  Northern  parts  t'i  Germany^  Denmark^  Swer 
den^  Norway^  %ciA  all  that  Traft  from  wHcnce  North- taftern  Winds  comC| 
arc  fubjcftto  almoft  continual  Froft  all  "the  Winter  j  and  thereby  the  lower 
Air  is  very  much  condcnfcd,  and  in  that  flare  is  brought  hitherwards  by 
thofe  Wmds,  and  being  accumulated  by  the  Oppofition  of  the  wefterly 
Wind  blowing  in  the  Ocean^  the  Meicury  mull  needs  be  prcft  to  a  more 
than  ordinary  Height  5  and  as  a  concurring  Caufe,  the  flirinking  of  the  low- 
er Pares  of  the  Air  into  lefler  Room  by  Cold,  mull  needs  caulc  a  defccnt  of 
the  upper  Parts  of  the  Atmofphere,  to  reduce  the  Cavity  made  by  this  con- 
tra£lion  to  an  JEquilibrium. 

6.  After  great  Storms  of  Wind,  when*  the  Mercury  has  been  very  low,  it 
generally  rifes  again  very  faftj  I  once  obferved  it  to  rife  ij.  inch  in  Icfs  than  6 
^Hours  after  a  long  continued  Storm  of  South-weft  Wind.     The  reafon  is^ 
becaufe  the  Air  being  very  much  rarified,  by  the  great  Evacuations  which 
filch  continued  Storms  make  thereof,  the  Neighbouring  Air  runs  in  the  more 
fwffcly  to  bring  ic  to  an  JEquilibriufn %  as  we  fee  Water  runs  the  fafter  for. 
having  a  great  declivity. 
Equiiibic       7"  TheVariatioos  arc  greater  in  the  more  Northerly  places,  as  at  Stocks 
desL^quezs.  £tf^y  greater  than  zt  Paris  (compared  by  M.  PafcaU)    becaufe  the  more 
Northerly  parts  have  ufually  greater  ftorms  of  Wind  than  the  more  Sou- 
therly, whereby  the  Mercury  fhould  fink  lower  in  that  extream  \  and  then 
the  Northerly  Winds  bringing  the  condenfed  and  ponderous  Air  from  the 
Neighbourhood  of  the  Pokj  and  that  again  being  checked  by  a  Southerly 
Wind  at  n«  great  diftance,  and  fo  heaped,  mull  of  Neceifity  make  the  Mer- 
cury in  fuch  cafe  ftand  higher  in  the  other  extream. 

8.  LalUy,  This  Remark,  That  there  is  little  or  no  Variation  near  the  £* 
quino^ial^  docs  above  all  others  confirm  the  Hypotbejis  of  the  variable  Winds 
being  the  Caufe  of  thefc  Variations  of  the  Height  of  the  Mercury,  for  in 
the  Places  above  named  there  is  always  an  eafy  gale  of  Wind  blowing  nearly 
upon  the  famePoint,  viz,  E.N.E.  at  Barbadoes^  and  E.S.E.  at  St.  Helena^ 
fo  that  there  being  no  contrary  Currents  of  the  Air  to  exhaufl  or  accumulate 
it,  the  Atraofpherc  continues  much  in  the  fame  State :  However  upon  Hur- 
ricanes (the  moft  violent  of  Storms)  the  Mercury  has  been  obferved  very 
low,  but  this  is  but  once  in  two  or  three  Years,  and  it  foon  recovers  its  fet- 
tled State  about  zs>i  Inches. 

The  principal  Objeftion  againft  this  Doflrine  is,  that  I  fuppofe  the  Air 
fome  times  to  move  from  thofe  Parts  where  it  is  already  evacuated  be- 
low the  jEquilibriumj  and  fometimes  again  towards  thofe  Parts  where  ic 
is  condenfed  and  crouded  above  the  mean  State,  which  may  be  thought 
contradi6lory  to  the  Laws  of  Staticks  and  the  Rules  of  the  jEqnilibrium 
of  Fluids,  But  thofe  that  fliall  confidcr  how  when  once  an  Impetus  is  given 
to  a  Fluid  Body,  it  is  capable  of  mounting  above  its  Level,  and  checking  o- 
thcrs  that  have  a  contrary  tendency  to  defcend  by  their  own  Gravity,  will 
no  longer  regard  this  as  a  material  Obftaclej  but  will  rather  conclude,  That 
the  great  analogy  there  is  between  the  Rifing  and  Falling  of  the  Water  upon 
the  F/ax  and  R^ux  of  the  Sea,  and  this  of  accumulating  and  extenuating  the 

Air, 


f 


( M ) 

Air« 'ttn:  gr«it  Arguvieiyiti' for  the  Truck- oi'ihii'HjifctimjSs.  For  n  the Sf^h 
ovaagf^tQil  the  Coaft^Q^  JSJi^  nfes  iuhI  fwcUs  by  the  Meeting  of  «h6  iwo 
contrary  Tides  of  Floods  whereof  the  one  comes  from  the  S.  Ir.  ftlc^ng  the 
Cbaml  of  England^  and  the  other  from  the  Norths  and  on  the  comrffrv 
iinb  below  its  Level  upon  the  retreat  of  the  Water  both  ways,  in  the  Tioe 
oJTEbb;  fo  it  is  very  probable,  that  the  Air  may  Ebb  and  Flow,  after  the 
fame  manner  J  but  by  reafon  of  the  diverfity  of  Cautcs,  whereby  the  Air  may 
b&  (qi  in-  moving,  the  Times  of  thefc  F/uxes  and  Refluxes  thereof  are  purely 
cafua],,  and  not  reducible  to  any  Rule^  as  are  the  Motiom  of  the  Sea,  depend- 
ing wholly  upon  the  regular  Courfe  of  the  Mcom. 

XI.  I.  The  Experiment  is  briefly  thisj  That  a  Tube  being  after  the  TW/-  tl*  r4»/# ./ 
ctUian  way  filled  with  Mercury,  and.  before  Inversion  pcrfcftly  purged  of  Air, '^J^,;^*]^*;^^ 
doth  when  inverted  remain  top  full,  even  to  the  He^ht  of  jf  Inches.  rr  ^  <»  •»- 

Mr.  Hugens^  to  render  a  probabl,e  Caufe  of  this  ftrange  EfFc^,  conceiveth  %^^:li[''^j!. 
That,  be  (ides  the  Preffure  of  the  Air  which  keeps  the  Mercury  fufpended  at  gcos/n.  te. 
the  Height  of  about  17  inches,  (and  of  the  Truth  of  which  wcare  convinced*  ^'  ^®*^* 
by  a  great  Number  of  other  Effc^  that,  we  fee)  there  is  yet  another  Preflure, 
Wronger  than  that,  oFa  more.fubtile  matter  than  Air,  which  without  difficulty' 
penetrates  GUfs,  Water,  Q^ick-filver,  and  alLother  Bodies,  which  we  find 
impenetrable  to  Air.     This  Preflure,  he  faith,  being  added  to  that  of  the  Air, 
is  capable  to  fuftain  the  7f  Inches  of  Mercury,  and  poflibly  more,  as  long 
as  it  Works  only  againft  the  lower  Surface,  or  againft  that  of  the  Mercury^ 
in  which  flands  the  open  End  of- the  Tube:  But  as  foon  as  it  can  work  alio 
on  the  other  fide,  (which  happens  when  (Iriking  or  hitting  againfl  the  Tube, 
or  intromitting  into  it  a  fmall  Bubble  of  Air,  you  give  way  to  this  matter  to 
begin  to  ad)  the  Preflure  of  it  becomes  equal  on  both  fides,  fo  that  there  is 
no  more  but  the  Prefliire  of  the  Air  which  fuftatns  the  Mercury  at  the  ordi-- 
nary  Height  of  ip  Inches* 

If  you  ask,  why  the  Quick-filver  in  the  Tube  of  this  Experiment  docs^ 
not  feel  the  Preflure  of  this  Matter,  even  whilfl:  that  Veflel  is  yet  fall  j  finer 
M.  Hugens  fuppofetb,  that  it  pierceth  without  Difliculty  the  Gh\'$  as  well  as- 
the  Mercury,  ^c  ?  And  why  the  Particles  of  this  Matter  do  not  joyn  togc-* 
ther  and  .begin  the  Preffiire,  in  regard  that  they  gaaod  come  thorow  the 
whole  Extent  orcbe  Mercury,  and  tbat  theGlafi  docs  not  hinder  their  Com* 
munication  wito  thofe  that  are  without? 

.  To  remove  this  Difliculty^  which  \nM.Hugens*%  own  Opinion  i»  very  grear^ 
he  anfwer^.  That  though  the  parts  of  the  Matter,  by  him  fuppofed,  do  find 
Paflage  between  thofe  that  compofe  the  Glafs,  Quick-filver,  (sc,  yet  they 
there  find  not  fufiiciently  large  ones  for  many  to  pafe  together,  nor  to  move 
there  v^ith  that  force  which  is  requifite  to  feparate  the  Parts  of  the  Quick- 
filver,  that  have  fome  Connexion  together.  And  this  very  fame  Connexion^ 
he  faith,  is  the  Caufe  that  though-  on  the  fide  of  the  inner  Surface  of  the 
Glafs,. which  touches  the  fufpended  Mercury,  many  of  its  Parts  be  prefled' 
by  the  Particles  of  this  Mattery  yet  there  being  alfo  a  great  Number  of 
them  that  feel  n^  Preflure,  by  reafon. of  the  Paris  of  the  Glafs,  behind* 
which  they  are  placed>  they  retain  one  another,  and  they  remain  all  fuf- 
pended,- becauf(^  there  is  much  Icfs  Preflure  on  the  Surface  of  the  Quick- 
filver  that  is  contiguous  to  the  Glafs,  than  upon  that  below>  which  is  all 
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foxpofed  to  the  Adion  of  that  Matter  which  makes  this  fecond  PrefTure. 

The  Ingenious  and  Candid  Author  of  this  Solution  acknowledges  himfclf. 
That  it  doth  not  fo  fully  fatisfy  him,  as  not  to  leave  fome  Scruple  behind  i 
but  then  he  addsy  That  that  keeps  him  not  from  being  very  well  afTured  of 
that  new  Preflure,  which  he  hath  fuppofed  befides  thac  of  the  Air,  by  reafon 
as  well  of  the  Experiment  already  alledged,  as  of  two  others  ^  which  he  fub- 
joyns  to  this  EfFcfl:. 

Firfty  When  two  Places  of  Metal  or  Marble,  whofe  Surfaces  are  perfe&ly 
plain,  arc  put  one  upon  another,  they  do  fo  ftick  together,  that  the  upper- 
mod  being  Hfted  up,  the  undermoft  follows  without  quitting  it :  And  the 
Caufe  hereof  is  ju(tly  afcribed  to  the  Prcfliire  of  the  Air  againft  their  two 
external  Surfaces.  He  taking  then  two  Plates,  each  of  them  but  about  an 
inch  fquare,  being  of  that  Matter  of  which  anciently  they  made  Looking- 
Glaflcs,  and  clofingthend  foexadly  together  that  without  putting  any  thing 
between  the  uppermoft  keeps  not  only  up  the  other,  but  fomecimes  alfo 
with  it  3  Pounds  of  ][^ead  faften'd  to  the  lowermoft^  and  thus  they  remain 
together  as  long  as  you  pleafe.  Having  thus  joyned  them,  and  charged 
them  with  )  Pounds  Weight,  he  fufpended  them  in  the  Recipient  of  his  En- 
gin,  and  exhaufted  it  of  Air  fo  far  as  that  there  remained  not  enough  to  fu- 
ftain  by  its  Preflure  as  much  as  an  inch  height  of  Water,  and  yet  his  Plates 
disjoined  not.  He  adds,  that  he  made  the  fame  Experiment  by  putting 
3pirit  of  Wine  between  the  two  Plates  i  and  found  that  in  the  Recipient  e- 
vacuated  of  Air  they  fuftained,  without  being  fevered,  the  fame  weight  they 
did  when  it  was  full  of  Air.  This  he  thinks  fliews  clearly  enough,  that 
there  remains  yet  in  the  Recipient  a  PrelTure  great  enough  after  that  of  the 
Air  is  thence  taken  away  i  and  that  there  is  no  more  Reafon  to  doubt  of  ir, 
than  of  the  Preflure  of  the  Air  it  felf 

The  Second  Experiment  is.  That  whereas  theEffe&of  aSiphon  of  unequal 
Legs,  by  which  you  make  the  Water  of  a  VelFel  to  run  over,  is  no  longer 
afcribed  to  Fuga  Facui^  but  to  the  Weight  of  the  Air  which  prefSng  upon 
the  Water  of  the  Veflel  makes  it  rife  in  the  Siphon,  whilft  on  the  other 
(ide  it  defcends  by  its  Weight  i  Mr.  Hugens  found  a  Means  to  make  the  Wa- 
ter of  the  Siphon  run  after  that  the  Recipient  was  exhaufted  of  Air,  and  he 
faw  that  with  Water  purged  of  Air  it  did  the  Effed  as  well  as  without  the 
Recipient.  The  (horteft  of  the  Legs  of  the  Siphon  was  8  inches  long,  and 
its  Aperture,  of  two  Lines.  And  he  will  not  have  us  doubt  whether  the 
Recipient  was  well  exhaufted  of  Air,  for  he  did  aftlire  himfelf  of  that,  as 
well  by  finding  that  there  came  out  no  more  Air  through  the  Pump,,  as  by 
other  more  certain  Marks. 

And  this  he  takes  for  a  farther  Confirmation  of  his  SuppoHtion  of  a  pref- 
(ing  Matter  more  fubtle  than  the  Air.  To  which  he  adds.  That  if  you  take 
the  Pains  of  fearching  to  what  Degree  the  Force  of  this  Preflure  reachech, 
Twhich  he  faith  cannot  be  better  made  than  by  purfuing  the  Experiment 
with  Tubes  full  of  Mercury  yet  longer  than  thofe  employed  by  Mr.  Boyle) 
it  will  perhaps  be  found,  that  this  force  is  great  enough  to  caule  the  Union 
of  the  parts  of  GlaG,  and  of  other  forts  of  Bodies,  which  hold  too  well  to* 
gether,  as  not  to  be  conjoyned  but  by  their  Contiguity  and  Reft,  as  M»  Des 
Cartes  would  have  it,  i,  | 
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2.  7  hare  given  an  tCcounc  of  this  odd  PbsiMmen^n  in  my  Treatift  diMth 
ftty  Cap.  14.  ScbcL  Prop,  i  j,  where  I  hinted  two  Reafons  (tho*  not  perftAly  «^  «;  J. 
fatisficd  in  cither :}  The  one  of  my  own^  concerning  the  Spring  of  the  Air  J!^*'n';,U;. 
neceiTary  to  put  heavy  Bodies  in  Motion,  not  impelled  by  any  other  force :    ' 
The  other  o\  my  L.  Brounker^  That  there  might  be  in  the  Air  yet  a  greater 
Weight  or  Preflure  than  is  ncceflary  for  the  Height  of  zp  Incnes,  in  Cafe 
there  be  nothing  but  the  bare  Weight  of  Quick-filver  to  be  fupported.     I 
find  M.  Uugens  to  fall  in  with  that  of  my  L.  Brtmnker^  fave  that  what  we 
comprehend  under  the  Name  of  Air,  he  calls  a  more  fubtile  Matter :  Which 
alters  not  the  Cafe  at  all|  but  only  the  Name. 

But  furely  there  muft  be  foroewhat  more  than  this  fubtile  Matter,  to  folve 
iht  Pbienomemn^  notwith  (landing  the  two  Experiments  now  alledged  by 
M.  Hugins  in  favour  of  it.     For,   if  this  Matter  be  fo  fubtile  as  to  preis 
through  the  top  of  the  Glafs   upon  the  Quick-filver,    (and  confcquently 
through  the  upper  upon  the  neathcr  of  the  two  Marbles,)  as  is  acknowledged 
(and  without  which  it  is  no  more  able  to  precipitate  the  Quick-filver  while 
impure,  and  when  it  i$  in  part  fubfided,  than  when  it  is  pure,  and  the  Tube 
top  full : )  I  do  not  fee,  why  it  fhould  not  Balance  it  (elf  (above  and  belowj 
in  the  fame  manner  as  Common  Air  would  do,  if  the  Tube  were  pervious 
to  it  at  both  Elnds,  and  the  Quick-filver,  by  the  Preponderance  of  its  own 
Weight  fall  prefently.    And  the  anfwer.  That  though  Glafs  be  penetrated 
by  it,  yet  not  in  fo  copious  a  manner  as  where  no  Glafs  is  \  doth  not  to  me 
folve  the  Difficulty :  Becaufe  the  fame  Obftaclc  doth  juft  in  the  fame  man- 
ner remain,  when  the  Tube  is  in  part  emptied >  and  when  the  Qiiick-filver  * ' 
19  unpurged  ^  the  Pores  of  the  Glafs  not  being,  by  either  of  thofe,  made 
more  open  or  more  pervious.     And  if  we  fuppofe  the  fubtile  Matter  by  Per- 
colation to  be  drained  through  with  fonoc  Difficulty,  ( as  Air  or  Water 
would  be  through  a  Cloth,)    this  might  poffibly  caufe  the  Qiiick-filver. 
when  it  does  fink,  to  fink  gradually  %  but  not  (as  we  fee  it)  fiiddcnly  to  faU 
to  the  height  of  2p  Inches.  ,| 

The  Connexion  or  Cobefion  of  the  Parts  of  Quick*filver,  either  each  tp 
other,  or  to  the  fides  of  the  Glafs,  which  M.  Hugens  fuppofeth  to  require 
for  their  Separation  a  greater  Force  than  is  in  thefe  percolated  Particles  till 
they  have  Room  made  for  theip  to  combine  ^  feems  to  me  the  lefs  confide- 
rable,  becauie  it  is  not  fo  nceefiary  to  feparate  them  from  each  other,  fince 
that  they  may  unfeparated  Aide  down  by  the  fides  of  th^  Glafs  s  to  which  it 
is  well  known,  and  vifible  to  the  Eye,  the  Q^ick-filver  is  not  at  all  apt  to 
ftick,  but  doth  rather  decline  that  Conta&i  in  like  manner  as  we  find  Wa- 
ter not  apt  to  joyn  with  Oil  or  Greafe }  though  Water  to  Glafs,  and  Quick- 
i liver  to  Gold,  do  very  readily  apply  themfelves.  So  that  there  needs  no 
Qch  Force  to  disjoyn  the  Quick- diver  from  the  Glafs,  whatever  there  may 
be  for  di^joyning  its  Parts  one  from  another. 

If  therefore  we  fliould  fuppofe  dic  Prefllire  of  the  grofier  Air  down- 
wards on  jfB  (the  Surface  of  the  ftagnant  QjJiick-filyer,;  and  confequent-  f/^.  7. 
ly  by  meana  thereof  upwards  ^t  C,  fu$cient  pnly  10  bear  up  that  in  the 
Tube  to  the  height  o£  /^  but  the  fuperaddcd  .Weight  or  Prefiure  of  the 
purer  Air  to  hold  it  up  as  high  as  i>,  {jf  inches  or  more)  while  it  is  full 
VoI.U.  E  and 
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and  the  Quick- (liver  well  cleanfed,  as  if  fo  long  it  could  not  entier  at  D*,  bnt 
in  cafe  it  be  not  fo  cleanfed,  or  be  already  funk  to  ff^  this  purer  Air  would 
enter  at  /),  and  thruft  it  down  to  /,  Counterbalancing  the  Preflurc  (at  C) 
of  the  purer  but  not  of  the  grofTcr  Air  (which  I  take  to  be  the  Sum  of  the 
Caufe  aflign'd  by  M.  Hugem :)  I  am  vet  to  fcek,  why  it  may  not  as  well 
penetrate  D  at  firft,  to  begin  the  Defcent,  as  afterwards  to  purfue  itj  and 
why  not  as  well  begin  the  Defcent  when  the  Quick- filvcr  is  well  cleanfed 
of  Air,  as  when  it  is  not  fo  j  and  why  alfo,  if  the  pure  Air  do  freely  enter 
at  Z),  it  does  not  prefently  falij  or,  if  not  freely,  why,  when  it  docs  fall, 
it  falls  fuddenly  and  not  Icifurely  from  D  to  1%  efpecially  fincc  fo  fmall  a 
Weight  zs  DH  of  pure  Air  ( for  the  grofler  cannot  enter,)  is  very  incon- 
liderablej  if  not  at  all,  or  not  freely,  preffcd  by  that  Incumbent  on  D\ 
and  the  Adhcfion  not  confiderably  lefs,  by  being  feparated  only  at  the  Top, 
while  it  yet  continues  to  touch  the  Sides. 

I  am  apt  therefore,  as  heretofore,  to  afcribe  the  Caufe  of  this  Pbienomenon 
to  the  Spring  that  is  in  Air,  and  the  want  thereof  in  Quick-Giver  j  For,  that 
in  Air  there  is  a  Spring  or  Elafticity,  is  now  undoubted  i  but  in  Water 
cleanfed  of  Air,  though  many  Experiments  have  been  attempted  to  that  pur- 
pofe,  it  has  hot  yet  been  found  that  there  is  any :  And  I  am  apt  to  think  the 
like  of  Quick- filver,i  though  I  do  not  know  that  this  has  been  yet  fo  rigo- 
roufly  examined.  Now  fuppofing,  That  Matter  being  at  Reft  will  fo  con- 
tinue till  it  be  put  in  Motion  by  fomc  Force  j  this  Force  may  be  cither  that 
of  Percuflion  from  fome  Body  already  in  Motion  (which  is  the  Cafe  when 
the  Quick- filver  falls  by  (baking  or  ftriking  the  Tube,)  or  of  Puldon  from 
a  Contiguous  Body  beginning  to  move,  as  by  the  Expaniion  of  fome  adja« 
cent  Spring,  (which  is  the  Cafe  when  the  Springy  Parts  of  the  Air,  either 
left  in  unpurged,  or  readmitted  in  the  Quick- filver,  by  expanding  themfelves 
put  the  Quick- filver  in  Motion;)  or  fomc  Conatus  or  Endeavour  of  its  own, 
fuch  as  is  that  of  a  Spring,  from  whatever  Caufe  it  be,  which  I  do  not  here 
enquire,  but  has  place  only  in  Springy  Bodies,  and  therefore  if  Water  and 
Quick-filver  be  not  fuch,  they  will  not  on  this  account  put  themfelves  in 
Motion. 

Gravity  or  Heavineis  is  reputed  to  be  fuch  a  Conatus  or  Pronity  to  move 
downwards,  and  fo  to  put  it  fclf  in  Motion :  And  the  Wonder  at  prefent  is 
why  it  docs  not  fo  here.  But  if  this  which  we  call  Gravity  (hould  chance 
to  be  not  a  poGtive  Quality  or  Conatus  originally  of  it  felF,  but  only  theEffcft 
of  fome  Pulfion  or  Percuflion  from  without,  (which  pofliblymay  be  t^hcCafc, 
and  principally  from  the  Spring  of  the  Air  about  us)  then  while  this  Pulfion 
and  Percuflion  is  wanting  (however  obviated)  the  Bodies  accounted  heavy, 
will  not  of  themfelves  begin  to  fall:  which  feems  to  be  the  prefent  Cafe. 

And  this  is  the  more  confiderable,  becaufe  we  cannot,  at  lead  not  yet, 
find,,  what  is  .the  utmott  Height  at  which  the  Quick-filver  thus  accumulated 
will  remain  fufpended  j  there  having  been,  for  ought  1  know,  no  Height  yet 
attempted,  at  which,  if  cleanfed,  it  will  not  ftandj  and  that  of  7f  Inches^ 
confidering  the  Weightinefs  of  Qaick-filvef,  is  a.  very  great  onc^  bcioe  niorc 
than  Equivalent  to  8o  Foot  of  Water. 

»  My 
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My  Lord  Bnunkef  doth  a  little  alter  the  Cafe,  from  what  I  take  to  be  the 
Hypitbejis  of  M.  Hugens.    For  be  fuppofeth  this  purer  Part  of  the  Air  to  be 
of  like  Nature  with  the  groflcr  Part,  (which  1  think  M.  Hugens  doth  not) 
and,  though  finer  than  the  reft,  fo  as  to  penetrate  Glafs,  which  the  groflcr 
will  not  (there  being  in  all  forts  of  Grains,  fome  greater  than  others,  and 
which  will  not  pafs  fo  fine  a  ficvc)  yet  of  a  Springy  nature,  as  the  groflcr 
parrs  are:  Which  therefore  afts,  not  by  its  Weight  only,  but  by  its  Springs 
and  therefore  when  once  entered,  though  in  a  fmall  Proportion  ads  as  cf- 
fedualiy  at  its  firft  Entrance  as  if  the  whole  incumbent  Air  had  Admiflioni 
its  Spring  being  of  a  like  Tenfure  with  that  of  the  outward  Air,  (as  I  have 
heretofore  (hewed.  Cap.  14.  De  Motu^  Prop.  11,  iz,  i}.)  hut  M.  Hugtns^t 
more  fubtile  Matter  than  Air,  though  he  muft  allow  it  Weight,  for  elfe  its 
Entranpe  would  be  nothing  to  the  purpofe,    yet  whether  he  allow  it  a 
Spring,  I  cannot  tell  4  nor  doth  he  inform  us.    And  when  be  fays,  this 
more  fubtile  Matter  than  Air  doth  without  Difficulty  penetrate  Glafs,   Wa- 
ter, Quick- filver,  and  all  other  Bodies,  which  we  find  impenetrable  to  Air, 
I  know  not  whether  he  mean,  without  any  Difiliculty,  as  the  Words  feem 
to  import,  or,  as  I  conjcAure  by  what  follows,  without  great  Difficulty^ 
though  with  fome. 

But  his  Lordjhip^  if  I  miftake  not,  though  he  allows  his  Springy,  Subtile 
Matter  to  penetrate  Glafs,  yet  not  without  Difficulty,  and  til)  it  have  fome 
Room  made,  as  HD^  wherein  it  may  recoiled  it  felf,  cannot  exert  its  Spring  ^ 
and  therefore  not  while  top  full  of  cleanfed  Quick-filver,  but  fo  foon  as  fome 
Room  is  made  for  it:  Whereas  if  the  Quick-filver  be  not  purged  of  Air, 
that  little  Air  remaining  doth  by  its  Spring  begin  the  Motion. 

He  thinks  it  alfo  not  improbable,  and  if  it  fo  prove,  it  will  be  a  good  Con- 
firmation of  this  Hypotbefis^  that  a  large  but  low  Tube  of  Glafs  ((horter  than 
19  Inches)  may  (land  top  fuU  of  Quick-filver,  though  with  a  fmall  Hole  in 
the  cop  as  at  ir>  at  leaft  if  immerged  in  Water,  in  Cafe  Air  be  too  fubtile  for 
our  Mecbanicks. 

He  might  alfo  fuitably  enough  to  his  own  Hypotbejis^  have  fo  explained 
himfelf  as  to  allow  his  more  fubtile  Parts  of  common  Air  to  penetrate  Quick- 
filver  but  not  Gla(s3  and  therefore,  in  Cafe  of  Room  for  it  at  HD^  it  might 
through  the  ilagnant  Quick-filver,  and  that  at  C,  pafs  upwards  to  HDj 
and  there  exert  its  Spring. 

There  is  yet  another  way  of  explicating  the  fimt  Hypo  the/is^  without  al- 
lowing this  fubtile  Matter  to  pierce  the  Glafs;  which  is  this.  Our  Com- 
mon Air  being  an  Aggregrte  of  very  Heterogeneous  parts,  we  may  well 
fuppofe  fome  of  them  to  be  Springy,  and  others  not  to  be  fo.  The  Springy 
parts  we  may  conceive  to  be  fo  many  confident  Bodies,  like  fmall  Hairs 
or  fpringy  Threads  wrapped  up  in  different  Forms  and  varioufly  intangled, 
and  fo  as  to  form  many  Vacuities  capable  of  admitting  (what  the  other 
Parts  of  the  Air  may  be  fuppofed  to  be)  fome  fluid  Matter,  which  may 
infiauate  into  thofe  Vacuities  (as  Water  in  a  Bundle  of  Rulhes,)  without 
dillurbing  the  Texture  of  thofe  fpringy  Parts  ^  and  which  may  prefs  as  a 
Weight,  but  not  as  a  Spring,  (of  which  Diftindion  fee  Cap.  14.  De  MotUj 
S^boLProp.  II.  £5*  ScboU  Prop.  15.  p.  72rp,  730,  731,735.)  Nowif  in  the 
Torricellian  Tube  there  be  a  Quantity  of  fuch  fpringy  Matter,  the  Spring 
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hereof  wili  be  of  equal  (Irength  with  that  of  external  Air,  (and  therefore 
able  CO  counterbalance  it,  though  its  Weight  be  much  IcTs,)  becaafe  admit- 
ted with  fuch  a  Tenfure,  (iHd.  Prop,  12,  13.)  But  if  only  an  unfpringy  Fluid 
(which  preflcth  but  as  a  Weight  not  as  a  Spring)  and  this  defended  by  the 
GlafsTube  from  any  other  Preflure,  fa ve  that  of  its  own  Weight  i  it  will 
ftill  be  too  weak  to  force  its  own  way,  till  its  finglc  Weight  be  equivalent 
to  that  which  it  is  to  encounters  which  is,  not  only  the  fpringy  Part  of  the 
Air,  but  alfo  that  fluid  unfpringy  Part$  which  though  (becaufe  fluid)  ic 
would  give  way  to  a  fpringy  Body  prefling  through  it  ^  yet  not  to  this  fluid, 
like  it  lelf,  and  deftitute  of  fuch  a  Spring  j  and  is  therefore  able  to  keep  it 
up  to  a  much  greater  Height  than  it  could  do  if  uncleanfed  of  fpringy  Air: 
So  long,  at  lead,  as  till  fome  fpringy  Body  be  admitted,  or  fome  Concuflion 
equivalent  to  it,  put  it  in  Motion  5  but  being  one  in  Motion,  it  will  fo  con- 
tinue (as  a  Bullet  impelled  by  Gun-powder,  or  an  Arrow  out  of  a  Bow,)  till 
flopped  by  fome  pofitive  Force  equivalent, 
vid.inf.  §  I  do  not  deny,  but  that  this  Explication  may  be  fubjeft  to  fome  Difficult 
Penult.  jjgg  ^j^^  Exceptions  i  but  I  think,  fewer  than  that  of  allowing  theOlafs  pc* 
hetrable  by  this  fubtile  Matter.  But  the  bed  way  to  fettle  this  Bufinefs,  is 
by  fuitable  E^xperimcnts. 
\A  stiuicAi  XII.  1  cauled  to  be  blown  at  the  Flame  of  a  Lamp  fome  Glafs-bubbles,  as 
M^ioyitJ.  large,  thin,  and  light,  as  I  could  then  procure,  and  chufing  amongfl:  them 
14.  p.  231.  one,  that  feemed  the  leaiJ:  unfit  for  my  turn  (being  of  the  Bignefs  of  a  fome* 
what  large  Orange,  and  weighing  about  i  Dr.  and  10  gr.)  I  counterpoifed  it 
In  a  Pair  of  Scales,  that  would  loofe  their  Equilibrium  with  about  the  30th 
part  of  a  Grain,  and  were  flifpended  at  a  Frame.  I  placed  both  the  Balance 
and  the  Frame  by  a  good  Barofcope,  from  whence  I  might  learn  the  prcfcnt 
Weight  of  the  Atpaofphere.  Then  leavingthcfc  Inftruments  together,  tho' 
the  Scales  being  no  nicer  than  I  have  exprefled,  were  tiot  able  to  fhew  me 
all  the  Variations  of  the  Air's  'Weight  that  appeared  in  the  Mercurial  Baro- 
fcope, yet  thqy  did  what  Lexpefted,  by  fbewing  me  Variations  no  greater 
than  altered  the  Height  of  thb  Qulck-^ver  halt  a  quarter  of  an  Inch,  and 
j)erhaps  much  fmaller  than  thofe.  I  had  the  pleafure  to  fee  the  Bubble  fome- 
times  in  vxi  Mquilibrium  with  the  Counterpoife  j  fometimes  when  the  At- 
mofphere  was  nigh  preponderate  fo  manifeftly,  that  the  Scales  being  gent- 
ly ftirr'd,  the  Cock  would  play  altogether  on  that  fide,  at  which  the  Bubble 
was  hung  J  and  at  other  times  (when  the  Air  was  heavier)  that,  which  was 
at  the  firft  but  the  Counterpoife,  would  preponderate,  and  upon  the  Mo- 
tion of  the  Balance  make  the  Cock  vibrate  altogether  on  its  fide.  And 
this  would  continue  fometimes  many  Days  together,  if  the  Air  fo  long  re- 
tained the  fame  meafure  of  Gravity ;  and  (then  upon  other  changes)  the 
Bubble  would  regain  an  Mquilibrium^  or  a  Preponderance )  fo  that  I  had 
oftentimes  the  Satisfa&ion  by  looking  firft  upon  the  ftatical  Barofcope  (as 
for  Diftin&ion's  fake  it  may  be  called)  to  foretel,  whether  in  the  Mercurial 
Barofcope  the  Liquor  were  High  or  Low. 

If  the  ground,  on  which  I  went  in  framing  this  Barofcope,  be  demanded, 
the  Anfwer  in  fhort  may  be 5  i. That  tho*  the  Glafs  Bubble,  and  the  Brafs 
Counterpoife  at  the  time  of  their  firft  being  weighed  be  in  the  Air,  wherein 

they 
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ihcy  both  are  weighed, extftly  of  the  Tape  Weight  i  yet  they  are  nothing  near 
of  the  fatse  Balk,  tne  Bubble  by  reafon  of  its  capacious  Cavity  (which  contains 
Dothiog  but  Air,  or  fomcthing  that  weighs  lefs  than  Air)  being  perhaps  a  hun- 
dred  or  two  hundred  times  bigger  than  the  MetaUine  Counterpoife.    z.  That 
according  to  the  Hydroftatical  Laws,   if  two  Bodies  of  equal  Gravity  but 
unequal  Bulk  come  to  be  weighed  in  another  Medium  they  will  be  no  longer 
equiponderant  i  but  if  the  new  Medium  be  heavier,  the  greater  Bodv,  as 
being  liebcer  in  Specie,  will  lo(e  more  of  its  Weight  than  the  leflcr  and  more 
compa&)  but  if  the  new  Medium  be  lighter  than  the  firft,  then  the  bigger 
Body  will  out-weigh  the  Icfler;  And  this  Difparity  arifing  from  the  Change 
of  Mediums,  will  be  fo  much  the  greater,  by  how  much  the  greater  In- 
equality of  Bulk  there  is  between  the  Bodies  formerly  equiponderant.  3.  That, 
laying  tbefe  two  together,  I  confider'd  that  'twould  be  all  one,  as  to  the 
EMeSt  to  be  produced,  whether  the  Bodies  were  weighed  in  Mediums  of  dif- 
fering Gravity,  or  in  the  fame  Medium,  in  Cafe  its  fpecifick  Gravity  were 
confiderably  aUerM :  And  confequently,  that  fince  it  appeared  by  the  Baro- 
fcope,  that  the  Weight  of  the  Air  was  fometimes  lighter,  the  Alterations  of 
it  in  point  of  Gravity,  from  the  Weight  it  was  of  at  firft  counrerpoiiing 
of  the  Bubble  of  it,  would  unequally  affeft  fo  large  and  hollow  a  Body  as 
the  Bubble,  and  fo  fmall  and  denfe  an  one  as  a  Metalline  Weight :  and  when 
the  Air  by  an  Encreafe  of  Gravity  ihould  become  a  heavier  Medium  than 
before,  it  would  buoy  up  the  Glals  more  than  the  Counterpoife  ^   and  if 
it  grew  lighter  than  it  was  at  firft,  would  fuffer  the  former  to  prepon- 
derate. 

One  Morning  early  being  told  of  a  Mill,  I  Tent  to  fee  whether  it  made  the 
Air  fo  heavy  as  to  buoy  up  the  Bubble  3  but  I  did  not  learn,  that  that  Mift 
had  any  fenfible  Operation  on  it. 

Though  a  finglc  Bubble  of  competent  Bigneft  be  much  preferable,  by  rea- 
fon chat  a  far  lefs  Quantity  and  Weight  of  Glafs  is  requifite  to  comprife  an 
equal  Capacity,  when  the  Ghfs  is  blown  into  a  finglc  Bubble,  than  when  it  is 
divided  into  twos  yet  I  found  that  the  employing  of  two  inftead  of  one,  did 
not  fo  ill  anfwer  my  Expe&ations,  but  that  they  may  for  a  need  fervc  the 
Turn  inftead  of  the  other,  than  which  they  are  more  eafy  to  be  procured: 
and  if  the  Balance  be  ftrong  enough  to  bear  fo  much  Glafs,  without  being  in- 
jured, by  employing  two,  or  a  greater  Number  of  large  Bubbles,  the  EffcGt 
may  be  more  confpicuous,  than  if  only  a  fingle  Bubbk  (though  a  very  good 
one)  were  employed. 

This  Inftrumcnt  may  be  much  improved  by  divers  Accommodations.     As, 

I .  There  may  be  fitted  to  the  jfnfa  (or  Cheek  of  the  Balance)  an  Arch  of 
a  Circle  divided  into  if  or  20  Deg.  (more  or  lefs,  according  to  the  Goodnels 
of  the  Balance)  that  the  Cock,  refting  over  againft  thefe  Divifions,  may  rea- 
dily^ and  without  Calculation  (hew  the  Quantity  of  the  Angle,  by  which 
when  the  Scales  propend  either  way,  the  Cock  declines  from  the  Perpendi- 
cular, and  the  Beam  from  its  Uorizonfal  Parallelifm. 

1.  Thofe  that  will  be  fo  curious,  may  inftead  of  the  ordinary  Gountcr- 

Eoife  (of  Brafs)  employ  one  of  Gold,  or  at  leaft  of  Lead,  whereof  the  latter 
eing  of  equal  Weight  with  Brafs  is  much  lc(s  in  Bulk,  and  the  former  a- 
mounts  not  to  half  its  Bigncfs*  3  •  Thofc 
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3 .  Thofc  Parts  of  the  Balance,  that  may  be  made  of  Copper  or  Brafi,  with- 
out any  Prejudice  to  the  Exadnefs,  will  by  being  made  of  one  of  tbofe  Me- 
tats  be  lefs  (ubje£fc  than  Steel,  (which  yet  if  well  hardened  and  poliifhed  may 
laft  good  a  great  while)  to  ruft  with  long  (landing. 

4.  Inftcadof  the  Scales,  the  Bubble  maybe  hung  at  one  End  of  the  Beam^ 
and  only  a  Counterpoifc  to  it  at  the  other,  that  t|ic  Beam  may  not  be  bur- 
thcned  with  unneceflary  Weight. 

f .  The  whole  Inftrument,  if  placed  in  a  fmall  Frame  like  a  fquare  Lan- 
thorn  with  Glafs  Windows,  and  a  Hole  at  the  Top  for  the  Commerce  of  the 
internal  and  external  Air,  will  be  more  free  from  Duft,  and  irregular  Agita- 
tions^ to  the  latter  of  which  it  will  oiherwife  be  fomctimes  incident. 

6.  This  Inftrument  being  accommodated  with  a  light  Wheel,  and  an  In- 
dex (fuch  as  have  been  applied  by  the  excellent  Dr.  Chr.  fVren  to  open 
Weathcr-Glafles,  and  by  the  ingenious  Mr.  Hook  to  Barofcopes)  may  be 
made  to  fhew  much  more  minute  Variations  than  otherwife. 

7.  And  the  Length  of  the  Beam  and  Exquidtenefs  of  the  Balance,  may 
caGly,  without  any  of  the  foregoing  Helps  (and  much  more  with  them) 
make  the  Inftrument  far  exader  than  any  of  thofe  1  was  reduced  to  employ. 
And  to  thefe  Accommodations  divers  others  may  be  fuggefted  by  a  farther 
Confideration  of  the  Nature  of  the  Thing,  and  a  longer  Pradice. 

Tho'  in  fome  refpefts  this  ftatical  Barofcope  be  inferior  to  the  Mercurial  j 
yet  in  others  it  has  its  own  Advantages  and  Conveniences  above  it. 

And  I.  It  confirms ^^  Oculum  our  former  Do&rine,  that  the  Falling  and 
Rifing  of  the  Mercury  depends  upon  the  varying  W  eight  of  the  Atmofphere  j 
£nce  in  this  Barofcope  it  cannot  be  pretended,  that  a  Fuga  Vacui^  or  a 
Funiculus  is  the  Caufe  of  the  Changes  we  obferve.  2.  It  ihews  that  not 
onl)^  the  Air  has  Weight,  but  a  more  confiderable  one,  than  fome  learned 
Men,  who  will  allow  me  to  have  proved  it  has  fome  Weight,  will  admit  1 
fince  even  the  Variation  of  Weight  in  fo  fmall  a  Quantity  of  Air,  as  is  but 
equal  in  Bulk  to  an  Orange,  is  manifeftly  difcoverable  upon  fuch  Balances 
as  are  none  of  the  niceft.  3.  This  ftatical  Barofcope  will  oftentimes  be 
more  parable  than  the  others  for  many  -will  find  it  more  eafy  to  procure 
a  Pair  of  good  Gold  Scales  and  a  Bubble  or  two,  than  a  long  Cane  feal'd, 
a  Quantity  of  Quick-filver,  and  all  the  other  Requifites  of  the  Mercurial 
Barofcope,  efpecially  if  we  comprize  the  Trouble  and  Skill  that  is  requifitc 
to  {xtt  the  delerted  Part  of  the  Tube  from  Air.  4.  And  whereas  the  Dif- 
ficulty of  removing  the  Mercurial  Inftrument  has  kept  Men  from  fo  much 
as  attempting  to  do  it  even  to  neighbouring  Places  5  the  eflcntial  Parts  of 
the  Scale  Barofcope  (for  the  Frame  is  none  of  them)  may  very  eafily  in  a 
little  Room  be  carried  whither  one  will,  without  the  Hazard  of  being 
fpoilcd  or  injured,  f .  There  is  not  in  ftatical  Barofcopes,  as  in  the  other, 
a  Danger  of  Uncertainty,  as  to  the  Goodnefs  of  the  Inftruments,  by  Rea- 
fon,  that  in  thefe  the  Air  is  in  fome  more,  and  in  fome  lefs  perfeAly  ex- 
cluded; whereas  in  thofe,  that  Coqfideration  has  no  Place.  (And  by  the 
way,  1  have  fometimes  upon  this  account  been  able  to  difcover  by  our  new 
Barofcope,  that  an  efteemed  Mercurial  one,  to  which  I  compared  it,  was 
not  well  freed  from  Air.)    <S.  It  being  very  poffible  to  difcover  Hydroftati- 

cally 
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caily,  both  the  Bignefs  of  the  Bubble,  and  the  Contents  of  the  Cavity,  and 
the  Weight  and  Dimcnfions  of  ihc  GlafTy  Subftance,  which  together  with 
the  included  Air  make  up  the  Bubble)  much  may  be  difcoverM  by  this  In- 
ftrumenr,  as  to  the  Weight  of  the  Air  nbfolute  or  refpeflive.  For  when 
the  Quick- filver  in  the  Mercurial  Barofcope  is  either  ycry  high  or  very 
low,  or  at  a  middle  Station  between  its  greatetl  and  leaft  Height,  bringing 
the  Scale  Barometer  to  an  cxaft  JLquilibrium^  (with  vei-y  minute  Divifionr 
of  a  Grain)  you  may  by  watchfully  obfcrving  when  the  Mercury  is  rifen 
or  fallen  juft  an  Inch,  or  a  fourth,  or  half  an  Inch,  ^c.  and  putting  in  the 
like  minute  Divifions  of  a  Grain  to  the  lighter  Scale,  till  you  have  again 
brought  the  Balance  to  an  c%<{\jL\Git  Equilibrium  \  you  may,  I  fay,  deter- 
mine what  known  Weight  in  the  ftatical  Barofcope  anfwers  fuch  detcrmi* 
nate  Altitudes  of  the  afcending  and  defcending  Quick-filver  in  the  Mercu- 
rial. And  if  the  Balance  be  accommodated  with  a  divided  Arch,  or  a  Wheel 
and  Index,  thefe  Obfervations  will  aflid  you  for  the  future  to  determine 
readily,  by  feeing  the  Inclination  of  the  Cock,  or  the  Degree  marked  by 
the  Index,  what  PoUency  the  Bubble  hath,  by  the  Change  of  the  Atmo* 
fphcre's  Weight,  acquired  or  loft.  7.  By  this  ftatical  Inftrument,  we  may 
be  affifted  to  compare  the  Mercurial  Barofcopes  of  feveral  Places  (tho*  ne- 
ver fo  diftant,)  and  to  make  fome  Efiimates  of  the  Gravities  of  the  Air  there* 
in.  As  if,  for  Inftance,  I  have  found  by  Obfcrvation  that  the  Bubble  I  em- 
ploy wcigh'd  juft  ^  Drachm^  when  the  Mercurial  Cylinder  was  at  the  Height 
of  194.  Inches,  (which  in  fome  Places  I  have  found  a  moderate  Altitude)  and* 
that  the  Addition  of  the  i6th  Part  of  ^  gr.  is  requifite  to  keep  the  Bubble 
in  an  Equilibrium^  when  the  Mercury  is  rifen  an  8th,  or  any  determinate 
Part  of  an  Inch  above  the  former  Station :  When  I  come  to  another  Place,- 
where  tAcrc  is  a  Mercurial  Barometer,  as  well  freed  from  Air  as  mine,  for 
that  muft  be  fuppofcd,  if  taking  out  my  Scale  Inftrument,  it  appears  to 
weigh  precifely  a  Drachm^  and  the  Mercury  in  ihc  Barofcope  ftand  at 
juft  ipi.  inches,  we  may  conclude  the  Gravity  of  the  Atmofphcre  not  to  be 
fcnfibly  unequal  in  both  thefe  two  Places,  tho*  very  diflant.  And  though 
there  be  no  Barofcope  there,  yet  if  there  be  an  Addition,  of  Weight,  as  for 
Inftance,  the  i6th  Part  of  a  Grain,  requifite  to  be  added  to  the  Bubble,  to 
bring  the  Scales  to  an  Equilibrium^  it  will  appear  thai  the  Air  attliis  fecond 
Place  is  at  that  Time  fo  much  heavier  than  the  Air  of  the  former  Place  was 
when  the  Mercury. ftood  at  ryj.  inches. 

But  in  making  fuch  Companfpns,  we  mull  not  forgetto  confider  the  Si- 
tuation of  the  feveral  Places,  if  we  mean  to  make  Eltimates  not  only  of  the 
Weight  of  the  Atmofphcre,  but  of  the  Weight  and  DcnGty  of  the  Air* 
For  though  the  Scales  will  fhcw,  as  has  been  laid,  whether  there  be  a  Dif- 
ference of  Weight  in  the  Aimofpherc  at  the  two  Places  5  yet  if  one  of  them 
be  in  a  Vale  or  Bottom,  and  the  other  on  the  Top,  or  fome  elevated  Part  of 
a  Hill,  it  is  not  to  be  cxpeded,  that  the  Atmofphere  in  this  latter  Place^ 
Ihould  gravitate  as  much  as  the  Atmofpjiere  in  the  former,  on  which  a  longer 
Pillar  of  Air  does  lean  or  weigh. 

And  the  mention  I  have  made  of  the  diflering  Situation  of  Places,  puis 
mc  in  mind  of  fomeching  that  may  prove  another  Ufe  of  o\xt  ftatical  Ba- 
rofcope. 
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rofcope;  namely,  that  by  exa£kly  poifing  the  Bubble  at  the  Foot  of  a  high 
Steeple  or  Hill,  and  carrying  it  in  its  clofe  Frame  to  the  Top,  one  may,  by 
the  Weight  requifite  to  be  added  to  the  Counterpoife  there  to  bring  the 
Beam  to  its  Horizontal  Pofition,  obfcrvc  the  Difference  of  the  Weight  of  the 
Air  at  the  Boctora,  and  at  the  Top^  and  in  Cafe  the  Hill  be  high  enough,  at 
fome  intermediate  Stations:  And  perhaps  when  duly  improved,  it  may  aflifl 
Men  to  eftimate  the  abfolute  or  comparative  Height  of  Mountains,  and  other 
elevated  Places  of  the  Earth. 
^^m-      Xni.  By  accurate  Barofcopcs  we  may  regain  that  Knowledge  which  ftill 

h n.  refides  in  Brutes,  and  we  forfeited  by  not  continuing  in  open  Air,  as  they 

"»•  p. 595.  do  for  the  moft  part,  and  by  Intemperance  corrupting  theCrafis  of  ourSenfcs. 

i!iw«T<?V      XIV.  I.  Dec,  2,6y  i66p,  in  the  Morning,  the  Weather  was  colder  than  c- 

firvMtiiff    ver  I  found  it,  fince  1  could  take  it  by  the  Meafure  of  a  Thermometer  $  that 

7C^' k'or  ^*  ^^^^  ^^^^^  f  or  6  Years.     It  was  very  cold,  and  freezing  quick  fome  Days 

J.  Beai,  n.  before  and  after :  And  yet  in  this  Time  the  Mercury  hath  iometimes  fallen 

JJ'P*  "14.  more  than  an  Inch,  without  any  other  Change  of  Weather  than  fome  Gufts 

of  Winds,  fome  Sprinklings  of  Snow  at  feveral  times,  in  all  fcarce  enough 

to  cover  the  Ground  >  and  fome  Abatements  of  Cold  more  efpecially  when 

the  Sun  was  up.    To  note  this  Degree  of  Cold  more  particularly,  I  muft 

acquaint  you,  that  in  my  fianch  Thermometer,  on  the  faid  i6  of  December 

the  Liquor  wat  at  ^4  Inches :  whereas  in  ordinary  brisk  Frofts,  it  is  at  7 

Inches.    Yet  here  I  mud  obferve,  that  fometimes  the  Froft  difTolves,  when 

it  is  at  the  7th  Figure,  and  fometimes  I  find   it  at  the  8ch  Figure,  in  a 

fmart  Froft.    'Tis  warm  May  Weather  when  *tis  at  the  loth  Figure,   and 

'tis  not  much  above  the  nth  Figure  in  the  hotteft  Weather  of  June^  7^^?^ 

and  Augufi. 

I  think  it  remarkable,  that  the  7th  Inch,  and  fometimes  the  8th  in  my 
Thermometer  fhould  abide  freezing,  and  the  Froft  increafe  till  the  Liquor 
defcend  44.  Inches  ^    and  yet  that  it  ihould  not  afcend  from  the  8th  Inch 
more,  than  44  Inches  in  our  hotteft  Summer,  being  hung  in  the  fame  Place 
within  18  Inches  of  the  Glafs  Window,  facing  the  Northweft,  and  in  a  little 
Writing  Room  in  the  id  Row  of  Buildings.    But  now  I  am  ftrongly  perfua- 
ded,  that  the  Degrees  of  Heat  and  Cold  are  not  exa&ly  indicated  by  the  in- 
clofed  Spirit  of  Wine  :  For  when  the  Snow  melted,  and  the  Froft  was  firft 
diflblved  without  Sun-fhine,  the  Liquor  was  not  above  the  Height  of  f  4.  In- 
ches \  poftibly  it  retains  fome  part  of  the  Cold  a  while  after  the  ambient  Air 
becondes  more  tepid. 
Bjr  Dr.  J.      i.  My  Thermofcopc  was  firft  made  vaDec,  1664.  the  whole  Height  of  the 
'  ^*']»";,"i.  fmall  Cylindrick  Glafs,  whofe  Cavity  was  about  \  of  an  Inch  Diameter,  was 
about  28  Inches}  bcfides  a  fmall  Spherical  Bowl  at  the  Top,  of  about  ^  of 
an  Inch  Diameter,  and  a  Bowl  at  the  Bottom,  which  contained  the  Liquor, 
(being  Spirit  of  Wine  tinged  with  Cochineal)  of  about  2  Inches  Diameter: 
the  Space  above  the  Liquor  being  at  the  firft  Compofure  of  it,  void  of  Air, 
«.io,p.i5p.  fave  what  it  had  out  of  the  Liquor,  which  being  warm  at  the  firft  putting 
in,  filled  the  whole  Cavity,  while  the  Glafs  was  Hermetically  feal'd.    I  pla- 
ced it  fo,  as  never  to  be  expofed  to  the  Sun,  but  in  a  Room  that  has  a  Win- 
•*•  p- 1^7.  dow  only  to  the  North  >  and  thepefore  it  gives  an  Accouut  only  of  the  Tem- 
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nture  of  the  Air  in  general,  not  of  the  tmmeduitfc  Hett  of  the  Sun-ftiine. 
fo  nicr,  as  that  my  being  or  not  being  in  my  Study,  I  find  to  vary  its 
Height  fomctimes  almoft  -^of  an  Inch. 

The  lowed  Mark  to  which  the  Liquor  did  fubfide  in  Jan,  and  Ftb.  \6&^^  ■•  l^ 

IS  at  12^:  Inches :  at  144  it  was  Froft  certain 5  and  fometimes  at  if,  and  at '' 
If  I  (yet  this  I  often  obferved,  that  the  Air  by  the  Thermofcope  has  appeared  a.io.p.Uf, 
cofliiderably  colder,  and  the  Liquor  lower,  or  fometimes  when  there  is  no 
Froft,  than  at  fome  other  times  when  the  Froft  bath  been   confiderably 
hard:)  The  greateft  Height  in  the  Summer  following  was  at  if,  x6, 1^4.. 

In  Dec.  Jan.  and  Feb.  i<S6f ,  we  had  at  144  Froft  certain^  (bmetimcs  at  if  °*  ^f- 
or  higher)  and  the  loweft,  to  which  it  did  that  Winter  descend,  was  ii|.  ^'  "^  * 
The  height  in  the  following  Summer  1666^  was  ufually  about  ip,  to,  ix  1 
the  Aigheft  of  all  at  if. 

In  Dec.  and  Jan.  1666^  it  was  Froft  certain  at  about  i  J^,  (an  Inch  lower 
than  the  Years  before,  the  Liquor,  it  fhould  feem,  becoming  lefs  fpiricuous) 
fometimes  at  14  or  144,  it  was  bard  frofty  Weather  at  zz,  11,  and  once  at 
10^  the  Weather  being  very  cold.    The  ufual  Height  in  the  Summer  fc4«- 
lowing,  1 66  J  J  was  about  ip,  lo,  xi,  and  the  higheitat  147. 

The  Winter  following,  1667,  it  was  fcarce  ccruin  Froft  at  i)i  but  yet 
fometimes  at  14,  or  a  little  higher:  the  loweft,  to  which  it  did  defcend  that' 
Winter,  (being  very  mild  after  Chriftmas)  was  at  ii.    And  the  following 
Summer,  1668,  ufually  about  18,  ip,  zo^  the  higfaeft  of  all  (the  Heat  o^that 
Summer  being  but  very  moderate,)  at  iz. 

The  next  Winter  it  was  Froft  certain,  about  iz^j  but  (bmetimes  at  i), 
or  higher  :  the  loweft  of  all  at  lo^^.  And  in  the  Summer  following,  a669j 
tlie'higheft  of  all  (being  bu^a  cool  Summer)  not  much  above  zo. 

At  Cbriftmas^  i6(Sp,  though  I  found  it  to  be  Froft  certain  about  iz^  and 
fomething  higher  than  13  ^  yet  hath  it  come  fometimes  lower  than  8)  and 
particularly  Dec.  z6f  in  the  Morning  to  7^,  and  did  not  all  that  Dav  come 
fo  high  as  8  Inches.  Which  being  lb  much  lower  than  ever  it  had  been  in 
any  of  the  precedent  Years  of  my  Oblervation,  though  it  may  in  part  be  at- 
tributed to  the  difpiriting  of  the  Liquor,  vet  principally  to  the  Extremity  of 
the  Cold.  Jan.  i .  when  thej^roft  feem'd  to  relent,  it  was  fomewhat  higher 
than  p ',  and  Jan.  7,  about  i  ii. 

3.  The  greateft  Height,  the  Spirit  did  rife  to  in  the  Thermometer,  was  .>#  T^mn*^ 
two  Divifions  below  cxtream  hot,  when  we  were  near  the  EquinoSiaL  ^^^s^ 

XV«  Since  the  fame  Degree  of  Heat  does  not  proportionally  expand  ^W-i^y  ur.  yi^ 
Fluids  J  fome  fwelling  with  a  gentle  Warmth,  and  others  not  till  they  ^^l^^f^^ 
conGderably  hot  ^  fome  boiling  with  a  moderate  Heat,  and  others  not  at  all  s  p.  577. 
fome  capable  of  great  Expanlion,  others  increaling  very  little  j  it  may  wcllj^,^[|;j^^ 
be  concluded,  thgt  no  one  of  them  does  increafe  and  diminifti  in  the  £ime  Fimd*^in  ^r* 
Proportion  with  the  Heat,  and  confcquently,  that  the  Thermometers  gradu-^j^.JJ,^^ 
ated  by  equal  Parts  of  theExpanfion  of  any  Fluid^  are  not  Ca&cisDi  StM- /•"*•/ tb$ 
dardsofHeatorCold.  .  ^-^77/^. 

This  will  be  more  evident  from  the  Experiments  which  I  made  in  the  £dm.  Hai' 
Months  of  Feb.  and  Mar.  about  4  Years  fincc^  the  Weather  beine  reafonably  Jf^' °;  '*^" 

Vo1.il  F  cold^' 


cold  and  not  freeasing)  with  Water,  Mercury,  and  Spirit  of  Wine,  wherein 
the  following  Particulars  were  very  remarkable. 

1. 1  took  a  large  Bolt-head,  holding  about  54  //*.  of  Water,  with  a  narrow 
Neck  to  make  the  Augment  thereof  more  fenfible}  and  having  filled  ic 
with  Water,  and  fome  tew  Inches  up  the  Neck,  I  noted  exadly  to  what 
Mark  the  Water  came  5  then  I  immerfed  it  into  a  Skillet  of  warm  Water, 
and  let  it  ftand  fo  long,  till  I  concluded  the  warm  Water  had  communica- 
ted its  Temper  to  the  Water  included  in  the  Bolt-head,  and  I  found  that 
tho*  the  Water  were  warm,  much  beyond  the  Degree  of  the  Summer's  Hear, 
and  notwithftanding  it  was  Winter,  yet  that  gentle  Heat  had  fcarce  any  Ef- 
tcOt  in  dilating  the  Water,  To  that  it  fcarce  appeared  to  have  afcended  in  the 
Keck  of  the  Bolt-head.  Then  I  took  the  Skillet,  and  fct  it  over  the  Fire, 
when  it  was  obfervable,  that  the  Water  as  it  grew  hot  did  flowly  afcend  in 
the  Neck,  efpccially  at  firih  but  after  it  began  to  boil  in  the  Skillet,  the 
il&xpanfion  thereof  became  more  vifible,  and  it  afcended  apace,  till  fuchTime 
as  it  (topped  again,  the  utmoft  Effort  of  boyling  Water  being  able  to  raife  it 
no  highetv  Then  having  made  a  Mark  at  the  utmoft  Height  whereto  it  had 
arifen,  I  took  it  out,  and  had  the  Satisfa£bion  to  obferve,  that  tho'  it  was 
not  railed  fo  high  without  a  very  ftrong  boyling,  yet  it  fubfided  very  flowly, 
as  retaining  fome  time  the  Space  it  had  acquired  from  the'  Heat,  even  after 
the  Ij[eat  was  pafs'd,  and  the  Glafs  was  fo  cool  as  to  be  touched  without 
burning  the  Fingers*  However  the  next  Morning  I  found  it  reduced  to  the 
£rft  Mark,  where  it  ftood  when  at  firft  put  in,  having  lofl:  nothing  fenfible 
by  Evaporation  during  the  Experiment,  which  I  attribute  to  the  length  of 
the  Neck  wherein  the  Vapours  were  condenfed  into  Drops  before  they 
reached  the  Top.  Then  I  examined  how  much  Water  would  raife  that  in 
the  Neck  to  the  Mark  whereto  it  had  been  encreafed  by  boyling,  and  found 
it  was  a  z6th  Part  of  the  Bulk  of  the  firft  Water,  which  upon  repeated  Ex- 
periments I  found  to  be  truej  but  it  was  obvious  that  Water  increafing  fo 
very  little  with  all  the  Degrees  of  Htat  the  Air  receives  from  the  Sun,  was 
a  very  improper  Fluid  to  make  a  Thermometer  withal  5  and  befidcs  any 
freezing  Liquor  is  ufclefs  for  this  Purpofe  in  thcfe  Northern  Climates. 

z.  1  took  a  fmaller  Bolt-head  with  a  proportional  Carte  or  Neck,  and 
filled  it  after  the  fame  manner  with  Mercury,  and  having  boiled  it  as  above,. 
I  obfcrved  that  izf  Ounces  of  Mercury  had  increafed  the  Space  of  810  Grains, 
or  a  74th  Part  of  its  Bulk  when  cold.  But  it  was  very  remarkable,  that 
whereas  a  gentle  Heat  had  fcarce  any  Effeft  on  Water,  here  on  the  contrary, 
the  Mercury  did  fenfibly  afcend  at  firft,  and  had  almoft  attained  its  greatcft 
Expanfion  before  the  Water  boiled  in  the  Skillet.  And  after  it  boiled,  tho* 
I  Jet  it  ftand  very  long  over  the  Fire,  1  could  not  difcern  that  the  moft  vehe- 
ment boyling  had  any  Eflfed  on  it,  above  what  appeared  when  it  firft  began 
to  boil  TIic  Mercury  being  taken  out,  as  it  cooled  fubfided,  and  in  a  few 
Hours  returned  to  the  Mark  whereat  it  ftood  before  it  was  put  into  the  Wa- 
ter. This  Fluid  being  fo  fenfible  of  a  gentle  Warmth,  and  withal  not  fub- 
jcft  to  evaporate  without  a  good  Degree  of  Fire,  might  moft  properly  be 
applied  to  the  Conftru&ioa  of  Thermometers,  were  its  Expanfion  more  con- 
udcrable. 

However 


(if) 

However  frnftll  asit-is,  it  is  fufEcicnt  to  difturb  the  pmife  Nicety  of  the 
Mercurial  BaroraeterS)  ihewing  the  Countcrpoife  of  the  Prcflurc  of  the  At- 
mofphcre  by  ^Cylinder  of  Mercury  5  for  if  Mercury  be  more  expanded,  and 
confcquently  lighter  in  warm  Weather  than  in  cold,  it  will  ncceflarily  foN 
low,  that  the  fame  Weight  of  Atmofphere  will  require  a  taller  Cylinder  in 
Summer,  and  a  fliorter  in  Winter  to  counterppife  it.  And  if  the  Extremity 
of  Weather  do  but  occafion  a  i  f  th  Part  of  Difference,  as  'tis  probable  it 
doth,  the  Efieft  thereof  on  a  Barometer  will  be  a  tenth  of  an  inch  above 
the  Mean,  or  a  Fifth  in  all. 

3.  I  fiird  the  fmaller  Bolt-head  with  Spirit  of  Wine,  and  havmg  fet  it  in 
the  Skillet  of  Water  over  the  Fire,  I  found  that  it  afcended  gradoally  as  the 
Heat  increafed,  but  flower  at  firft,  and  fader  after  it  was  well  warm.     At 
length  being  arrived  at  a  certain  Degree  of  Heat,  it  would  fall  a  boy  ling  with 
great  Violence,  emitting  Bubbles,  which  coming  into  the  Neck  of  the  Bolt- 
head,  would  HFc  all  the  incumbent  Spirits  till  they  had  made  cheir  way 
through.     And  thefc  fuccecding  one  another  very  faft,  woald  often  raife  the 
Spirit  to  the  Top  of  the  Neck,  and  fpiil  it}  fo  that  I  found  I  could  go  no 
further  with  this  Liquor,  than  to  that  Degree  of  Heat  which  occahoned 
this  boyling,  and  which  wanted  very  much  of  that  of  boylinfl;  Water,  being 
almoft  tolerable  to  the  Touch.    It  was  however  very  remarkable,  how  ex- 
aftly  this  degree  of  Heat  was  determined  by  tbcExpanfion  of  the  Spirit,  for 
in  the  Inllant  it  reached  a  certain  Mark  on  the  Neck,  it  beean  to  emit  its 
Bubbles:  and  having  been  taken  out  a  little  to  cool  and  fubfide  it  would  cer- 
tainly and  conftantly  fall  a  bubbling  againi  when  upoii  a  2d  Immerfion,  it  was 
arrived  at  the  forefaid  Mark.     During  this  Experithent,  it  appeared  both  by 
the  Dew  on  the  Neck,  and  by  the  Scent  in  the  Room,  that  tho'  the  Neck 
were  about  50  Inches  long,   yet  the  Spirit  did  evaporate  very  fiift  for  the 
fmallnefs  of  the  Surface,  of  the  Liquor :  And  I  have  often  noted  the  like  E« 
vaporcions  condenfed  in  Dew,  within  th^e  Head  of  the  cvdioary  feard  Ther- 
mometers, in  very  hot  Weather. 

This  degree  of  Heat  which  made  Spirit  of  Wine  begin  to  boil,  being  de« 
termined  fo  nicely  as  I  have  faid,  made  me  conclude,  that  this  might  very 
properly  be  taken  for  the  Limit  of  the  Scale  of  Heat  in  a  Thermometer  5 
and  the  Effeft  thereof  in  the  Expanfion  of  any  other  Fluid  being  accurately 
noted,  might  be  eafily  transferred  to  any  fort  of  Therinometer  whatfoiiver. 
Only  it  mull  be  obferved,  that  the  Spirit  of  Wine  ufed  to  this  purpofe  be 
highly  Redify'd  or  Dephlegmed,  for  otherwife  the  differing  Gooanefs  of  the 
Spirit  will  occafion  it  to  boil  fooner  or  later,  and  thereby  pervert  the  de- 
figned  Exa&nefs.  And  by  the  way,  give' me  Leave  to  hint,  that  the  fooner 
or  later  boiling  of  Spirit  or  fpirituous  Liquors  may  poffiUy  be  as  good  a  Teft 
of  their  Strength  and  Perfe&ion  as  their  fpecifick  Gravity,  or  any  other  yet 
ufed. 

The  Spirit  of  Wine  I  made  ufe  of  was  poflibly  none  of  the  beft,  but  I  oI>- 
ferved  that  at  the  point  of  boiling  it  had  increafed  a  nth  patt  in  Ixilk,  which 
great  Dilatation  makes  it  a  Liquor  fufficiemly  adapted  to  our  purpofe,  were 
it  not  for  the  Evaporaiien  thereof,  and  for  the  D^rence  in  Goodnefs  of  the 
Spirit,  and  for  that  in  length  of  Time  it  becomes  as  it  were  Effete,  and  lofcs 
gradually  a  Part  of  its  expanfive  Power.  F  x  4-  This 
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'4.Thiscicpan(ive  Power  is  in  no  Fluid  comparably  (b  confpicuous  as  in  that 
rare  claftick  Fluid  the  Airj  for  by  fevcral  Experiments  that  I  have  made,  I 
find  that  the  Heat  of  Summer  does  expand  the  ordinary  Air  about  a  ^oth 
Ki%0fc»td,?^^t  ^^^  ^bat  late  honourable  Patron  of  experimental  Philofophy,  Mr.  Boyle^ 
r/M».  s.s'.alledgcs  his  own  Tryals,  proving  that  the  Force  of  the  ftrongeft  Cold  in 
p.  -f7x.       England  does  not  contra6t  the  Air  above  Vr  P^rt.     So  that  the  fame  Air 
which  in  extreme  Cold  occupies  12  parts  of  fpace,  in  very  hot  Summer  Wca- 
ther,  will  require  13  fuch  fpacesj  which  is  as  great  an  Expanlion  as  that  of 
Spirit  of  Wine  when  it  begins  to  boil ;  For  which  Reafon,  and  for  its  being 
fo  very  fenfible  of  Warmth  and  Cold,  aad  continuing  to  exert  ihe  fame  cla- 
ftick power  after  never  fo  long  being  included,  in  my  Opinion  it  is  much  the 
iHoft  proper  Fluid  for  the  purpofe  of  Thermometers. 

Now  the  Thermometers  hitherto  in  ufe  are  of  two  forts ;  the  one  fhcwing 
the  different  temper  of  Heat  and  Cold  by  the  Expanfion  of  the  Spirit  of 
Wine,  the  other  by  the  Air:  But  I  cannot  learn  that  either  of  them  of  ci- 
ther fort,  were  ever  made  or  adjufted,  foas  it  might  be  concluded,  what  the 
Degrees  or  Divifions  of  the  faid  Inftruments  did  mean  j  neither  were  they 
ever  otherwife  graduated,  but  by  Standards  kept  by  each  particular  Work- 
man, without  any  Agreement  or  Reference  to  one  another :  So  that  what- 
focvcr  Obfervations  any  curious  Perfon  may  make  by  his  Thermometer,  to 
iignify  the  Degree  of  Heat  in  the  A\r^  or  other  Things,  (which  is  of  con- 
ftant  Ufe  in  Philofophical  Matters)  cannot  be  underftood,  unlefs  by  thofc 
who  have  by  them  Thermometers  of  the  fame  Make  and  Adjuftment.  Much 
kfs  has  the  way  been  fliewn  how  to  make  this  Inftrurhent  without  a  Stan- 
dard, or  to  make  two  of  them  agree  artificially,  without  comparing  them 
togiether. 

I  (hall  only  add,  that  whereas  the  ufual  Thermometers  with   Spirit  of 

Wine,  do  fome  of  them  begin  their  Degrees  from  -a  Point,  which  is  that 

whereat  the  Spirit  ftands  when  it  is  fo  cold  as  to  freeze  Oil  of  Annifeeds> 

^        and  others  from  the  Point  of  beginning  to  freeze  Water :    I  conceive  thefe 

Points  are  notfo  juftly  determinable,  but  with  a  condderable  Latitude:  And 

that  the  juft  beginning  of  the  Scales  of  Heat  and  Cold  ihould  not  be  from 

fuch  a  Point  as  freezes  any  thing,  but  rather  from  Temperature,  fuch  as  is 

in  Places  deep  under  Ground,  where  the  Heat  of  the  Summer,  or  Cold  in 

Wipter,  have  (by  the  certain  Experiment  of  the  curious  M.  Mariotte  in  the 

GroUaes^  under  the  Obfervafory  at  Paris)  been  found  to  have  no  manner  of 

Effca. 

Hygrtfi^si      XVL  I.  The  Hygro/cope  I  make  ufe  of,  I  thus  contrived.  I  took  two  pie- 

tV  "i  o*^^^  of  Deal- board,  {Poplar  would  have  been  better)  each  about  two  foot  long 

f'i/f.  ^^'  and  a  foot  or  more  in  bread th,-/fi?.  Thefe  I  got  well  plained  and  fliotten,  that 

their  edges  might  meet  even  together.  Qf  thefe  two,  fee  edge  by  edge,  1*  faft- 

ned  each  end  between  two  Ledges  of  Oak  CCy  of  t  Inches  broad,  and  long 

enough  10  reach  athwart  both  boards,  (but  one  ledge^  if  it  be  thick  enough 

might  be  made  to  ferve  each  End,  by  making  hollow  furrows  or  gutters  in  it 

to  receive  the  ends  of  the  boards)  and  io  I  fixed  both  boards  in,  as  Pannels  are 

fet  in  \yainfcot.  This  done,  fuppofing  ^  ot  an  Inch  to  be  the  utmofl  diitance 

that 
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tlflc  thcfe  two  boards  would  fhrink  afunder  in  dried  Weather,  ^for  it  tnat- 
rer'd  not  mncb,  though  it  fliould  be  foracwhat  more  or  lefs)   I  took  a  thin 
piece  of  Brafs  D^  of  two  or  three  Inches  long  and  ^  Inch  broad,  and  upon 
one  edge,  towards  the  end,  I  mcafurcd  \  of  an  Inch:   (which  was  the  ut- 
moft  diftance  I  fuppofcd  the  two  boards  would  gape  afunder }  )  which  fpacc 
dd^  I  divided  into  five  equal  parts,  and  with  a  froall  File  made  them  into  fo 
many  fine  teeth,  like  thofc  of  a  Watch  wheel.    This  piece  of  Brafi  I  placed 
flat,  acrofs  the  jundure  of  the  two  boards,  nailing  its  one  end  by  means  of 
two  fmall  holes  bb^  to  the  board  ^  only,  and  leaving  the  other  end,  which 
is  the  toothed  one,  free  and  reaching  to  a  competent  diftance  over  the  board 
£i  to  which  it  had  no  coherence.     Next  I  made  a  pinion,  (confiding  of 
as  many,  teeth  as  the  Brafs  had)  f,  upon  the  end  of  a  piece  of  thick  Iron 
Wire :  This  Axle  /^,  with  its  pinion  r ,  I  fo  fadned  to  the  other  Board  B^  by 
means  of  the  Brachiolum  JE,  and  fo  adapted  to  the  teeth  of  the  Brafs-plate, 
that  when  the  Boards  do  flirink  afunder,  the  Brafs  being  drawn  a  little  away,, 
mild  needs  turn  this  Axle  (by  means  of  its  toothed  pinion)  more  or  lefs  3  and 
fo  if  ever  it  happens,  that  the  Boards  gape  but  a  quarter  of  an  inch  afunder,; 
this  Axle  will  have  made  one  intirc  Revolution :    Wherefore  I  put  a  long 
Index  GG,  upon  the  extremity  of  this  Axle,  and  made  a  Circle  round  it  with 
the  ufual  graduations,  numbred  from  what  point  I  pleafed,  and  the  Motion 
of  the  Index  back  or  forwaid,  diews  me  the  degrees  of  the  Drought  or  Moi-* 
dure  of  the  Air.     Now  this  Axle  may  be  made  to  come  through  a  round 
Plate  of  Wood  or  Metal  that  hides  the  contrivance,  all  but  the  Hand  and 
Figure,  as  in  a  Clock  or  Watch.    'Tis  to  be  noted  moreover,    that  the 
Boards  mud  be  fadned  to  the  ledges,  only  at  the  outer  edges,  ^2t  aaaa^ 
that  they  may  have  the  more  liberty  of  fwelling  and  dir inking  afunder.  Tho* 
the  Hygrofcope  which  I  make  ufc  of  be  none  of  the  bed  Workmandiip,  nor 
exa£lly  made  after  the  Defcription  I  have  here  given  you,  (the  Boards  hav« 
ing  not  liberty  of  gaping  above  ^  of  an  inch)  yet  1  have  oftentimes  the 
plcafurc  of  feeing  the  Index  turn  10  or  ^o  degrees  in  an  Hour  or  two,  and 
when  the  Air  is  changed,  will  return,  as  fwiftly,  by  the  dirinking.  ^nd  fwcl* 
ling  of  tHe  Boards. 

2.  AAAA^  \^  a  Frame  of  Wood  for  two  Pannels  of  Deal  to  playloofe  in  bj  j^,  co- 
at  top  and  bottom,  to  which  at  the  two  ends  they  are  fadned.     £B^  The »i««»ni»«* 
two  Pannels  of  flit  Deal,  three  foot  deep  and  three  foot  broad  apiece,  with'f,y/\ 
a  didance  left  in  the  middle  for  the  fcopc  of  the  Motion  C,    The  Hand, 
placed  or  fadned  by  the  Axle-tree  to   the  Plate,  and  alfo  with  Nail- holes 
which  are  to  faden  it  to  the  middle  of  the  Pannel  within  half  an  inch  of  the 
fcope  for  motion:   at  the  lower  or  fliorter  end  of  which  Axle-tree  there  i^, 
by  a  Wire  like  an  S^  fadned  a  froall  Silver  Cham  wkhin  a  drawls  breadth  of 
the  Axle-tree  J  which  Chain  is  to  be  carried  and  placed  crofs  the  diftance 
between  the  two  Pannels  and  fadned  to  the  Pannel  oppofiteby  a  Brafs  Noofe, 
through  which  it  is  to  flip,   fo  as  that  it  may  be  taken  up  or  let  down  at 
pleafufe.     /),  the  Roller  with  a  W-cight  annexed,  which  by  a  dringjs  fadned 
to  the  lowed  end  ot  the  hatid  Cj^fo  that  as  the  Relax  gives  way,  the  Weight 
will  adjud  the  Motion  of  the  Hand  to  the  Index  E.    £,  the  Index  of  Papev, 

palled 
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pafted  upon  the  oppofice  Pannel  to  the  Hand^  and  To  as  it  is  in  this  Figure^ 
placed  near  the  Top,  for  the  better  advantage  of  the  Hand's  Motion  $  and 
this  Index,  being  but  a  quarter  of  a  Circle,  is  divided  into  Inches  more  or 
fewer  according  to  the  Scope  which  the  Pannels  Hand  requires  for  their 
Motion,  hut  when  the  Relax  fluU  require  more  room  for  the  Hand  then  the 
Chain  is  to  be  taken  up  one  Link  more,  and  fo  you  will  be  ready  for  more 
play  upwards  and  downwards:  Which  taking  up  may  yet  be  agam  repeated, 
when  there  is  occafion,  or  the  Time  of  Year  requires  it. 

Now  if  the  Chain  be  placed  near  the  Axle-tree,  the  Motion  will  be  the 
nicer  and  larger  ^  if  farther  off,  then  it  will  be  lefs:  For  Example,  the  Mo- 
tion of  z  more  than  that  of  3,*  and  5  than  that  of  4,  ^c.  as  you  may  per- 
ceive by  the  Figures  2,  J)  49  f,  ($>  which  are  placed  in  this  Figure,  by  the 
lower  end  of  the  Hand  near  below  the  Axle-tree  thereof. 

From  this  Contrivance  it  was,  That  I  have  for  this  f  or  6  Years  paft  made 
thefe  following  Obfervations. 

I .  That  thefe  Pannels  of  Deal- wood  will  move  by  fhrinking  moftln  Sum* 
uier,  and  fwelling  mod  in  Winter  Seafons;  but  will  vary  from  this,  accor- 
ding to  the  Change  to  the  then  more  or  lefs  Heat  or  CoTd,  Moifture  or 
Drought,  that  the  temper  or  feafon  of  the  Year,  fuch  as  Spring  and  Fall,  do 
produce  5  it  being  then  more  apt  to  fwell  or  Airink  on  the  fudden,  but  not 
attaining  then  to  the  higheft  fhrinking  or  fwelling,  as  in  Summer  and  Winter 
it  doth. 

z.  That  for  the  moll  part,  efpecially  in  the  Spring  and  Summer  time  this 
Motion  happens  only  in  the  Day  timej  for  then  generally  all  Night  it  refts 
and  moves  very  feldom. 

3.  That  one  kind  or  manner  of  this  Motion  happens  in  dry  fair  Weather, 
but  fometimes  in  the  forepart  of  the  Forenoon,  and  fometimes  not  until  the 
latter  part  of  the  Forenoon,  and  then  at  that  time  it  relaxes  or  fwells  the 
Deal  for  about  two  or  three  Hours  1  more,  feldom  y  lefs,  often  $  and  then 
ftll  the  Afternoon  after  fhrinks;  nay,  fome  times  even  when  a  fmall  Rain 
bath  newly  fallen,  or  is  then  fallings  and  this  not  fo  often,  but  more  feldom 
in  Winter,  or  cold  moid  Weather. 

4.  This-  Shrinking  is  gradual  very  often,  or  for  the  mod  part  a  little  after 
a  moift  time  (viz)  the  hrft  Day  after  Moifture  it  {brinks  a  little,  the  fecond 
Day  more,  and  fo  yet  more  according  to  the  then  time  of  Year,  and  as  it  is 
then  inclined  to  Moifture  or  Drought,  and  Alteration  of  the  Wind  and  the 
then  Heat  or  Cold, 

f .  The  Winds  being  in  the  North,  North-eaft,  and  Eaft,  Winter  and 
Summer,  for  the  moft  part  at  that  time  the  Deal  {hrinb,  in  the  Night  alio 
as  well  as  in  the  Day  ^  but  not  (b  much  1  which  is  a  (igo  of  drying  Weather, 
and  fometimes  of  Froft  or  Cold  in  Winter  j  Heat  or  Scorching  in  Summer, 
in  a  clear  Day.  But  on  the  contrary,  the  South  Winds  blowing,  or  the 
Weft  and  South- weft,  the  Deal  then  always  relaxes  that  Day,  or  at  leaft  is  at 
a  Stay  provided  this  happeh  in  the  Day  time  ^  for  then  if  in  the  Night, 
not  fo  much  %  and  fo  this  will  do  fome  confiderable  time  before 
'Rain. 

6.  Bv  aconftant  Obfervation  of  this  Experiment  of  the  Deal's  Motion  and 

8  Reft, 
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Reft,  you  may  be  able  to  know  or  guefs  ac  the  WiniTs  Situation  without  t 

Wcathcr-cock|  provided  you  have  by  you  a  comnaon  and  a  ftard  Thermo- 
meter. 

7.  Alfo  you  may  know  the  time  of  the  Year  j  for  in  the  Spring  it  moves 
quicker  and  more  than  in  Winter  j  in  Summer  it  is  more  ihrnnk  than  in  the 
Spring  i  in  Autumn  Icfi  in  motion  than  in  the  Summer. 

lihall  only  add,  that  to  find  whether  the  Moifture  was  rarifted  out  of  the 
fmall  Cylinder-like  Ends  of  the  Wood  only,  or  out  of  the  Sides  alfo,  I  took 
two  Pieces  of  a  feafon*d  Deal  5  the  Ends  of  the  one  Piece  I  clofed  up  with 
Diachylon  Plaifter,  but  the  Sides  of  this  Deal  I  did  not  fo  clofc  up  j  but  left 
thcfc  fides  with  the  other  piece  without  Diachylon.  Both  being  expofcd  to 
the  open  Air,  they  were  found  the  next  Day  both  of  them  alike  to  have  in» 
creafcd  in  proportion  of  Weight,  which  fcems  to  prove  that  the  fides  alfo  do 
take  in  and  let  out  Moifture. 

In  a  fecond  Contrivance,  AAAA^  is  the  Frame  of  Wood,  for  thePannefs  f/j.  xoi 
of  Deal  to  play  loofe  in,  at  the  top  and  bottom.  BBBB^  the  Crofles  of  Deal 
or  Iron  fallned  to  the  Frame  on  each  fide  j  to  which  is  annexed  the  Circu- 
lar Index  divided  into  izj  in  the  Center  of  which  the  Axle* tree  ^,  for  the 
Hands,  is  placed.  CCy  the  two  Pannels  of  flit  Deal,  3  foot  deep,  and  }  foot 
broad  apiece,  faftned  at  each  end  of  the  Frame,  with  a  diftance  left  in  the 
middle  for  the  fcope  of  the  Motion. 

The  inward  Work  is  thus  contrived.  AAj  the  two  Hands.  BBy  the  'i.  n* 
two  Brafs  PuUies  or  Rollers,  the  one  bigger,  the  other  lefs$  to  the  bigger  a 
flat  Leaden  weight  isfaflned  with  a  Cat-gut  firings  to  the  fmaller  is  faftned 
a  fmall  Silver  Chain,  which  is  by  the  Noofe  or  Loop  of  the  Brafs  C,  to  be 
faftned  to  the  Pannel  under  the  middle  of  the  Crofs,  near  the  Gap  or  Scope 
for  the  Motion )  and  in  that  Noofe  the  Chain  to  have  a  faftning  to  be  taken 
up  or  let  down  at  pleafure.  D,  the  Roller  or  PuUy  to  be  placed  on  the  o- 
thcr  Panne/  oppoficc  to  the  Noofe,  and  near  the  Gap  or  Scope,  betwixt  the 
two  Pannels  ^  over  which  Roller  the  fmall  Chain,  upon  its  return  to  the 
Axle-tree,  is  to  be  placed.  £,  the  Axle-tree,  upon  which  the  two  Rollers 
or  Pullies  Bh^  are  to  be  faftned,  and  the  two  Hands  A  Ay  for  the  Index. 
F^  the  Weight  annexed  to  the  biggeft  Roller  or  Pully  By  and  the  String 
or  Cat-gut  to  be  moved,  is  to  have  the  contrary  Pofturc  for  Motion  to  the 
fmall  Roller  or  Pully  upon  which  the  Silver  Chain  is  faftned :  So  that  as  the 
Shrinking  of  the  Pannel  moves  the  Axle-tree  one  way,  the  relaxing  may 
give  to  the  moving  the  Hands  or  Axle-tree  the  other  way  by  the  Power  of 
the  Weights  drawings  which  contrary  Poftures  will  give  the  niceft  Account 
of  this  Motion. 

The  Circumference  of  the  fmallcft  Pully  or  Roller  B^  is  to  be  no  bigger 
than  juft  fo  much  fcope  or  diftance  as  the  two  Panneb  make  by  the  ex- 
tremity of  their  utmolt  fwelling  or  Ihrinking^  and  fo  one  full  Revolution 
of  the  Hand  upon  the  Index  may  anfwer  the  fulleft  (hr inking  and  fwel- 
ling  in  the  Year)  and  the  diftance  between  the  two  Rollers  or  Pullies  fixe 
upon  the  Axle-tree,  muft  be  the  thicknefs  of  your  Pannels^  fo  that  the 
Weight  is  to  play  or  move  on  the  one  fide  of  the  Pannel>  and  the  Chain 
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on  the  other,  without  difturbance  or  rubbing  agjiinft  the  (ides  of  the  Pahnd 
or  the  Crofs,  between  which,  out  of  fight,  in  the  middle  they  are  to  be  placed. 
This  way  was  fo  contrived  KS/f,  fome  Years  after  the  former  j  and  fo 
with  Chain  and  Pullics  to  avoid  the  (baking  that  would  happen  by  applying 
the  Work  of  Pinion  and  Teeth  to  move  the  Hands ^  which  was  then  alto 
propounded  to  Mr.  T'ompion  the  Watch-maker,  but  by  him  rcjcfted,  the* 
I  think  that  way  may  be  ufed  alfo  with  a  Weight  added  to  regulate  the  Mo- 

■ 

The  Deal-board  fliould  be  of  the  fineft  ftreighteft  grainM  Dram-deal^  laid 

adryipg  in  your  Houfe  two  or  three  Years. 

EyMr.uo-      3.  ji Bj  IS  a  Whipcord  about  four  foot  long,  tied  faft  to  the  end  of  the 

lyneui.  n.  Hook  ji.    At  the  end  of  this  Whipcord  there  hangs  the  Weight  C,  about  a 

^f^r Jr.***  Pound  or  fomething  morej  this  Weight  is  fo  fitted  at  the  end  as  to  receive 

and  carry  the  Index  D.    Under  thefe  there  is  placed  a  graduated  Circle  on 

the  Board  E  f ,  -fixt  by  a  Bragget  againft  the  Wall. 

All  things  being  thus  adapted,  the  Moifture  of  the  Air  twifts  the  Rope, 
and  gives  a  Motion  to  the  Index  over  the  Divifions  in  the  graduated  Circle  j 
and  again,  as  the  Air  grows  more  dry,  the  Cord  untwifts  and  brings  back 
the  Index  by  a  contrary  Motion.  The  Reafon  of  this  is  plain  ^  for  the  little 
Particles  of  the  Moifture  infinuating  and  foaking  into  the  Cord  are  like  fo 
many  Wedges  which  muft  needs  fiiorten  the  Rope,  as  a  Bladder  is  fhortned 
-  by  being  blown  up  and  will  lift  a  great  Weight,  but  the  eafieft  way  for  the 
Rope  jiBj  to  ihorten  and  lift  up  the  Weight  C,  is  to  do  it  by  way  of  a 
Screws  for  it  fclf  is  a  Screw,  the  Stands  thereof  being  twiftcd  (and  each  par- 
ticular Thread  in  it)  Screw- wife,  and  confequently  muft  give  a  circular  Mo- 
tion CO  the  Index. 

To  make  an  Experiment  of  thisi  I  wetted  a  Cord  and  hung  it  up  with  the 
Weight  at  the  end  of  it,  and  I  perceived  as  it  dryed  it  untwifted,  and  that 
too  very  quick,  fo  as  to  be  perceived  by  the  Eye  j  after  the  Cord  had  fo  far 
untwifted,  as  I  thought  it  had  come  to  that  degree  of  Drynefs,  that  the  pre- 
fcnt  Conftitution  of  the  Air  would  permit,  I  took  a  Bafon  of  warm  Water, 
that  fent  out  a  Steam  and  Fume^  and  placed  it  under  the  Cord  i  immedi- 
ately the  Cord  began  again  to  twift  very  quick,  and  fo  continued  till  the 
Water  ceafed  fuming,  or  was  removed,  and  then  immediately  it  began  to  re- 
turn its  twifts.  1  then  tryed  to  breath  upon  it  gently  with  my  Breath,  and 
found  according  to  my  Expeftation,  that  8  or  lo  Breathings  would  twift  it 
r  degree  of  a  Circle.  I  then  permitted  it  to  the  Air  only,  and  1  find  it  to 
©bey  the  Alterations  thereof  moft  nicely  j  there  falls  not  the  leaft  Shower, 
at  which  it  does  not  prefently  twift  5  and  when  by  rifing  Clouds  a  fair  Day 
becomes  over-ihadowed,  the  Cord  is  immediately  (enfible  thereof,  and  again 
'  as  fenfible  of  their  vaniftiing  and  alteration  to  fair  Sun-fhine.  So  that  I  re- 
pute it  to  be  the  niceft  Hygrometer  that  has  ever  yet  been  ufed,  and  I  am 
fure  is  as  cheap  and  plain  as  any. 

One  of  the  grand  defefts  of  moft  (indeed  I  think  of  all)  Hygrometers  hither- 
to invented,  is  that  they  grow  weak  with  Age,  and  do  not  fo  nicely  obey 
the  Alterations  of  the  Air,  when  long  kept  as  when  firft  made  j  but  whether 
^  our  prefent  Invention 'be  fubjed:  to  the  fame  fault  I  leave  to  time  to  determine. 

The 
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The  AhmtkMii  dfeof  theAkoMyjgtvethfskibdieif  £^^2^^  mote  than 
one  Tin  I  now  this  beiiig  incooveoieot,  and  the  Duplication  of  the  Torn 
lord  to  be  regiftred  as  fOr.  HM  propofesi  in  his  Mi€r§grapby^  concerning 
the  Baud  of  a  Wild-Oat  i  I  have  chooght  of  a  w»  for  remedying  this, 
for  it  being  in  onr  Power  to  increafe  the  Diameter  of  our  graduated  Circle 
as  large  as  we  pleafe,  what  need  have  we  of  more  than  one  Turn,  firom 
the  greateft  Degree  of  Moifture  to  the  greateft  Degree  of  Drought  ?  Now 
foppde  I  find  this  Hyffrffc9pe  to  have  two  compleat  Revolutions  (this  is  to 
be  foand  by  Obfervation  throughout  a  whole  Year, )  I  fay  then  the  way  of 
rcdifying  it  is  thus.  The  Index  Z>,  has  two  compleat  Turns,  the  Point  jt^ 
as  being  fix*d,  has  no  Turn  or  Motion,  therefore  the  middle  Point  6,  has 
but  oQcTurn,  and  conlcquently  if  I  hanft  it  up  at  the  Point  G,  or  no  longer 
than  G2),  half  the  former  length,  the  Index  D,  will  have  but  one  Turn. 
What  is  here  faid  of  two  Turns  and  the  middle  Point  Cr,  may  be  accom* 
Bodated  to  any  other  Number  of  Turns  and  Para  and  Points  in  the 
Rope. 

If  a  Candle,  or  heated  Iron,  be  apply*d  nigh  the  Rope,  it  makes  it  twift 
very  quick,  <:ontrary  to.  Mr.  Hook^%  Oat-beard. 

We  may  in  this  ExDcrimeot  perceive  fcMiietbing  that  may  help  us  in  the^ 
Confideration  of  the  Strength  and  Motion  of  the  Mirfcles  of  Animals  §  for 
take  a  Cord  able  to  fuftain  an  hundred  Pound  Weight,  by  the  weak  Fume 
or  Steam  of  warm  Water  this  Weight  (hall  be  lifted  upi  for  if  this  Steam  turn 
the  Weight  (as  aK>ft  certainly  it  will  do,  if  the  Rope  be  of  any  moderate 
Length)  the  Weight  is  as  certainly  lifted  up  thereby  as  by  a  Screw,  as  is  evi* 
dent  to  any  one  that  confiders  it.  If  therefore  fucb  mighty  Performances  can 
be  produced  by  the  Application  of  fuch  mean  Agents,  as  we  all  know  and  are 
coQveHant  with,  what  (hall  we  think  is  too  great  for  thofe  Parts  which  God 
kai  contrived  aiui  framed  in  the  Bodies  of  Animals. 

4.  It  is  obferved,  that  when  Oil  of  FittM  is  (atiated  in  the  moifleft  Wea*  ^M^.wiU. 
ther,  it  afterwards  retains  or  lo(es  its  acquired  Weight  as  the  Air  proves  more  f^.^ 
or  Ids  moift.    Thus  one  Grain  after  its  full  Encreafe  often  vary^d  its  Mmp^ 
Btrmm  (b  fenfibly,  that  the  Tongue  of  the  Balance  of  14.  Inch  long  defcrmed 
an  Arch  of  Varittion  to  4^  of  an  Inch  Compafs,  ( which  Arch  would  have  m.  fc/« 
been  if  Inches  had  the  Tongue  been  but  one  Foot  in  length  )  even  with  ^-  ^^ 
that  little  -Quantity  of  Liquor  1  fo  that  if  more  Liquor  expanded  under  a 
large  Surface  be  ufed,  the  minuted  Alteration  of  Weather  muft  needs  very 
much  more  afFed  it,  and  a  base  Pair  of  Scales  will  afford  an  Hygrefifpe  as  nice 
perhaps  as  any  yet  known. 

This  Balance  may  be  contrived  two  Ways,  either  fuch  whofe  Pin  ihoufel  'i*  >>• 
be  in  the  middle  of  the  Beam,  with  a  very  (lender  tapering  Tongue,  of  a 
Foot  or  one  Foot  and  a  half  long,  pointing  to  the  Uiviuons  on  a  broad 
arched  Plate,  fix*d  above  in  the  Hjuodlei  or  elfe  the  Scale  with  the  Liouor  r%.  i^^ 
may  be  hung  to  a  Point  of  the  Beam  very  near  the  Pin,  and  the  other  Ex* 
trcam  made  To  long  as  to  mark  a  largp  Arch  on  a  Board  plac'd  conveniently 
for  that  Purppfe.  The  Scale  in  either  may  be  a  Concave  Gla(s  of  four  or  five 
Inches  Diao^eter.  Laftly,  on  the  Divifion  of  the  Arches  ihoold  be  infcrib'd 
the  different  Temperature  of  the  Aur  ihewn  by  the  Liquor. 

Vol,.  IL  G  I  have 


:  I  hsve Reafan vo^ithaMihitOfl'of  Sulphur  'pio^Cmpammi  as aUb Ojl  of. 
S'aftdrper  Deliquitm^'^tSd  thehi^at i>S F$)cr'Nitre^  &d  msf  fuocQod  as.welh 
^n^thifi  hy  J*,  knoxhcxFifygrofiope  may  be  made  of  a  Viol-ftrihg  runnnig  Ujpon  PuHies, 
Gouid!*ll.  ^^^  ftj^pcndrng  a  Bullet  6xt  to  the  ihorter  End  of  an  Index,  whole  other  Ex- 
P  50/.  tremity  is  fo  long  as  to  defcribe  a  long  Arch,  by  the  falling  and  ri(ingof  the 
^'i-  '5-      Ballet  upon  thcftrctching  and  (hrinking  of  the  Strin^i  which  would  be  mbrcr- 

nice^  were  the  Index  faltned  td  the  Center  of  the  laft  Pully, 
IVXTlf'    XVIL  Expofc  the  Inftrument  ABCDy  to  the  Wind,  (aaitheiftat  Side^ 
WifuU',  by   CD  may  be> right  againft  iti  the  nombdrof  Degrees  opon  the  Limb  jI B^, 
....  n.  24.  to  which  the   Wind  blows  up,  or  raifes-  that  flat  Side,  (hews  the  Force  or 
"ii^i      Strength  of  the  Wind,  in  Proportion  to  the  Refiftance  of  the  flat-  Side  of  the 

Infb-ument.  '^.         .:.;!.     . 

c^^^r*     XVIII.  That  in^'^mertca  ^at  liJaft  as'faf  as  the  £ig/i^ Plantations  arc  ex- 
r^l^^^^^^  tended.)  there  is  a!i  ^xtfiordinary  Ahcrat ton  as  to  Temperature,  fince  the 
T^fn^uri  Europeans  began  to  plant  there  firlt,  is  the  joint  Aflcrtton  of  them  all.    This, 
Amc^z*"  ^^^^^^  of  Temperature  is,  and  not  without  fome  Reafon,.  generally  attri* 
«7/"ke-  buted  to  the  cutting  down  of  vaft  Woods,  together  with  the  clearing  and. 
lands  h    cultivating  of  the  Country.    But  thaiS/r^Ai^^  mould  alfo  confiderably  alterj . 
p.* V4«'."^' Without' any  fiicb  tnamfeft  Caufe,  doth  very  much  invalidate  that  Reafon.. 
Fbr^if  it  be  triic,  as  fonbe  compiKe.  that  this  Kingdom  was  better  inhabited, 
and  buBbandcd  before  the  late  bloody  War,  than  at  prefent,  it  ihoiild,  ac* 
cording  to  the  Reafons  ^Hedged  for  the  Change  of  Temperature  in  jfmerica^  ^ 
be  rather  grown  more  intemtierate,  viz.  for  want  of  Cultivation ;  But  the 
conn^ary  is  obfervable  herey  Mii  chHcry  one  :almoft  begins  to  take  notice,  that 
this  Country  becomes  every  Ye^f  more  dnd  more  temperate.    'Now  whether 
there  were  more  Inhabitantsf  in  Ireland  befdre  the  late  War-  than  at  prefent,  L 
fliall  not  here  infift  upon,  neither  do  I  think  k  an  eafy  Matter  to  determine  j^ 
yet  fure  I  am,  that  there  has  been  no  (lich  Increafeof  People  here -within 
theC^  ^xteen' 6t  t^fcAty  Years,  nor  fuch  Improvement^'  a0  to  be  unaccoiint- 
'  able  for  the  great  Change  of  Tfemperaturc  that  is  of  late  obfcrved.    Withitt: 
iefa  than  the  Thne  newly  mentioned,   'twas  riot  unUfual  ti  haveProft  and 
deep  Snows  of  a  Fbrthight  and  three  Weeks  Continuances  and  that  twice, 
or  thrice,  fometimcs  oftner  in  a  Winter  $  nay,  we  have  had  great  Rivers  and* 
Lakes  frozen  all  overs  wheteas  of  late,  efpecially  thfefe  tl^b  or  three  Years  lad 
^afl:,  ^e-have  had<  feared  any  Froft  or  Snow  iat  all!    Neither  Wn  I  impute 
this^  eJtti'bi'dittiry  Alteratibn  to  any  fortuitous  Goncourfe  of  ordinary  Gircum* 
Itatlccs,  reqilifite  to  the  Produftion  of  fair*  Weather,  becaufe  it  is  manifeft', 
that  it  hath  proceeded  gradually,  every  Year  becoming  more  temperate  thao 
the  Year  preceding.    And  I  oblfcrved  particularly,  that  all  the  Winter  167^. 
was  very  mild,  and  warilier  thkn  could  be  Well  ex pefted  from  fuch  a  Seafon, 
and  but  very  little  Rain  :/MaCvmg  iii.tbe  ^hole  Month  of' PekrU0ty  fiot-rain- 
♦  ed  aboviitwice  br  thficd,'  (at  leift  tn  that^Pait  of  the  Cbantry  Where  I  then 

was:)  infomuch  that  many  took  upon  them«to  pfedifl,  that  fuch  unfeafonr 
able  Weather  would  certkinly  be  the  Caufe  of  ibiiie  Dearth  or  Peililenee  the 
enfutng  Slimmer,  br  Auturihni  bat  their  Predi£tk)ns- proved  a»  hKi  as  the 
ificxllowidgHarven  was  exti^abrdinary  botb  f<A  He^th  and  Bkmy. 

♦ .  .   .  *  ■  .  .•  ^     '.    .;.   .       I  .  i  J     . '    .»!  '     I' i 

'-        *  ■  -•  .  I J     '  ;  This 
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Tivs  Winter  j^7fiijH|r  newly  ^ndcd^  I  hwc  kept  an  cxaft  i^ccount  <tf  ^J;,,, ,_.. 
\\(md.^d.Weatbcrt  bfliog^well  pfovidqa,  vitb  s^,$ar^m$t^^  fealed  tbtrm^  'iuTtnin- 
meters  J  Hfgrofcopesi^f^c.    To  tranrcribc  my' Journal  here  would  be  too  tc-  J^*"p'*/^y/ 
dious  >  let  it  fumce  therefore  to  tell  you,  that  it  hath  been  a  very  fair  and 
warm,  or  rather  no  Winter  at  zWi  that  we  have  not  had  above  five  or  fix. 
frofiy  Mornings  this  Wipter,  and.  none  that  laded  longer  than  till  Noons  that 
we  had  Snow  but  tbiice^  the  firii  hcioxo/Cbrinmasy  the .  fecoqd  upon  the 
eleventh^  and  the  third  upon  the  Seventeenth  or  January:  This  /laft,  which 
was  the  longcil  Snow  we  ha^  this, Winter,  continued  not  (ony  eight  Hours, 
but  thawed.    All  this  Winter  we  never  had  two  Days  of  Rain  together,  nor 
above  two  or  tbj^ee  that  could  be  well  called  Rainy  Days.  March  14,  we  had 
a  Sbower  of  Rain  ^d  Hail  t<}gcther  j|  the  Wimj  bei;3gfiQu^t^-wcft;ai)d  calm. 
The  McrcOry  in  my Sarcmter  (which  is  vcfy  {lender,  but-carcfully  fiird,an<i 
conveniently  placed)  is  for  ihc-mofi  t^art  about  2.9 ,V  Ifhci  high,  above  th^ 
Surface  of  rbc  (bignant  Quick- filvcr^    but  yet  doih  very   fenlibly  and  fre- 
quently vary  its  Height,  according  to  the  Difference  of  the  Attnofphere's 
Gravity  :    Jan.  17,  (which  was  th^  Day  it  laft  foowed  bene)   the  Mercury 
was  fubfided.  to  ^8*;^  Inches.    The.  next  Day  it  was  i8J^,  being  to^ard^ 
JNjght  foniicwhat  blufteriiitg,  and  the  Snow  th^i^ed*    j^-  ip  being  fair  but 
very  foggy^  the  Mercury  ws^  at  iB^  which  is  the  lowed  Statiop  it  was  ever 
at  yet  with  me  j  the  Wind  was  Wefterly  and  calm.    The  next  Day  it  was 
up  again  to  zp^  and  afterwards  higher.     Feh.  if,  in  the  Morning,  being     - 
floudy,  the  Wind  Wefterly  and  blufterto^,  the  Mercury  was  at  19^-9  and 
^ut  elevecj  that  Kight,  ^eing  fair^  clear  and  calp^it  wsis  rifen  to  p-V 
Inches!     The  next  Day  being  Hill  fair,  calm,  it  wasat  jo^  Inches  ^  which 
is  the  utmoft  Height  I  have  yet  feen  it  at.    Next  Day  it  fell  a  little  be- 
neath 30,  and  kept,  as  before,  for/the  moft  Part  i&hout  zp-^^or  .,^  to  this 
prefent )  only  on  the  eleventh  of  March  it  was  at  30  ;again|    Though  it  be 
obiexved,  that  frolby  an^  fooWy  Widtiers  i6ake  tSily  Sprfngs,  and  for  as 
fittie  as  wc  have  had  of  fcithcr  this  IWimcr,  yet  thcrp  hath  not  within  the 
Memory  of  any  now  living 'bappenjedTa  forwirdcr  Sf^ring  in  Ireland  i  finte 
this  Place  could  produce  fome  Storb  of  ripe  Chnties  iii  the  ihidfl:  of  jlpriL 
The  Wind  keeps  for  the  moft  Pm!  here  becweefi  the  North- weft  and  the 
South,  fcldom  at  Eaft,  and  yet  .fcidomer  at  North  or  North-eaft,  in(b- 
much-that  inaiiy  here  dook  fimiple  to  affirm,  thft  for  at  leaft  '|  of  the  Year, 
the  Wind  is  Wefterly^  and  we  have  (bmetimes  known  Paflehgers  wait  at 
Cbefter  and  Holy-bead  no  lefs  than  three  Months  for  a  fair  Wind  to  come  hi- 
ther. 

XIX.  I  fixed  a  round  Tunnel  of  twelve  Indies  Diameter  to  a  Leaden  Pipe,  r*  mitfim 
which 
reafott 
and  ferved 

Weather  might  beat  agamft  the  under  Part  of  the  Tunnel  ^  which  was  (o 
placed,  that  there  was  no  building  near  it  that  wbuU  gtve  occafion  to  fuf* 
peft  that  it  did  hot  receive  its  due  Proportion  of  Rain  that  fell  through 
the  Pipe  ibme  nine  Yards  perpendicularly,  and  then  was  bent  into  a  Win- 

G  z  dow 
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dow  near  my  Chtmber,  under  which  convenient  Vcfleb  vei'e  pliced  to  re* 
ceive  what  fell  into  the  Tunnel  %  which  I  meafured  by  a  Cylindrical  Glafi,  at 
a  certain  Mark  containing  juft  a  Pound  or  twelve  Ounces  fro^,  and  had  Marks 
for  fmaller  Parts  alfo.  By  the  Help  of  this  Cylindrical  Glab  I  thus  kept  my 
Account  of  what  Rain  fell,  and  generally  twice  or  thrice  a  Day  i  when  I 
took  feveral  other  Obfervations,  both  of  tne  Hermometery  Barometer^  Winds, 
&c.  what  Rain  1  found  in  the  Receivers,  if  not  more  than  made  what  was 
left  in  the  Cylindrical  Glafs  a  full  Pound,  I  again  left  in  it  ^  but  if  there  was 
more  than  that  Quantity,  I  filled  it  juft  to  the  Pound  Mark,  which  I  threw 
away,  and  did  the  like  with  the  remaining  Water  as  often  as  it  would  allow, 
ftill  keeping  an  Account  chiefly  of  the  Pounds  thrown  away,  and  noting 
alfo  the  Parts  of  a  Pound  remaining  in  the  Glafs  i  by  the  Help  of  which 
latter,  and  the  Parts  remaining  at  any  time  before,  by  numbering  the  Pounds 
and  fubftrading  the  Parts  at  the  End,  (for  Example,  of  one  Months)  from 
the  Pounds  thrown  away,  and  the  Parts  remaining  at  the  End  of  another,  I; 
find  the  Quantity  of  Rain  fall'n  betwixt  thefe  two  Times,  and  that  fo  as  to 
afliire  me,  that  f  erred  no  more  in  the  Quantity  of  Rain  of  another  Year, 
than  by  the  Miftake  in  the  Differences  of  the  Parts  of  a  Pound  in  the  firit  and 
laft  Obfervation  i  whereas  ihould  I  ftill  write  down  the  Rain  that  falls  be^ 
tween  two  Obfervations,  I  might  be  fubjeft  to  make  as  great  a  Miftake  in 
every 

tity  of  Rain 

longer  in  p  ^  ^        ^        «    -. 

make  ufe  of.    I  havTaddecTthefe  Particulars  to  (hew  you  how  little  Trouble 
there  is  in  this  Task. 
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All  I  have- yet  learnt  from-thefftObfcmtkmSj.M  to  the  maid  Point,  u 
that  here  vc  live  akiioft  iuft  twice  the  Qs^ntity  of  Ram  that  fidU  u  Porn 
This  County,  (of  iMuafier)  and  particularly  that  Part  of  it  (about  r#w»/fr; 
where  I  live,  being  generally  eftecmcd  -  to  have  much  more  Rain  *ban  other; 
PartsT  and  in  a  grc?t&  Proportion  than  Lthought  reafonable  to  be  aUowcd*. 
however  it  be,  fet  by. what  Lhave  fiat  you, 'twould  be  unjuft,  without  for- 
SiCT  Ob(ervatk>n6  of  the  like.  Nature  in  other- Parts,  that  tWEngl^  ihould 
Sriteemcd  to  abound  as  much  in  Rain  as  ihefe  Paru  do,  where,  by  reafon  < 
of  thVvcry  high  Grounds  in  r^rkflnrt,  and  the  Eaftern  Pam  of  Lancafiire^. 
S«  cfoud7dri?«i  hither  bv  the  J.-and  S.  W.  thcKeneral  Winds  in  thisParr 
rfic  World,  are  oftner  ibpt  and-broken,  and  faU  upon  us,  than  fog  a$. 
come  by  an «.  or  &.  E.  Wind, which,  broken by,the  HiUs,arc  wneralj -fpent 
tbS^  and  then  little  affeft  usj  and  this  is  the  Reafon  that7^««^ir*  has. 
often'confidcrably  more  Rain  than  Torkjbir*.  ,    . ,  .       j   t .« 

In  ScTaWe  I  have  fent  you  the  Pounds  and  Parts  are  doubled,  and  theft 
I  wi  «rher  fent  vou  than  thofc  of  the  whole  Pounds » .fince  the  fame  gives 
L^  thTauam?^^h3fJo«nds,and  the  Hci&ht  in  Inch.cj  according  to  thb 
peienil  WTv  of  eftimating  the  Qu««i«y  ^  "Bix^My,  with  this  Difftrencc, 
C  for Yhe^tatf  Pounds^ly  thS  laik  Figure  is  a  Decimal  Fraftion,  and  the. 
otL  the  NmfberS  hipom»ds»  Sd  for  the  Height,,  the  two  kit  K- 
TZ  ^«n«tl^rd«:imal  Fiaaion  of  an  Inch,  and  the  Remainder  thcHagl^t 
ffchS?^n«r  *eT^"S^  they  only  feuW  of  it  x  Inch  in  zoo,  which 
ffi  S  eafily  fuppUed.  To  thisl  need  only  add,  that  the  Numbers  on; 
th^  RiX-band  ar7&e  Smnaof  all  ibofc  in  the  fame  Lmc  that  is  m  the  firft 
P«%SS  Nn^  for  ten  Yca«i.fo  t^^  Uft^of  them  fhews  the 
IS  botvTtS  half  Pound,  that  havc^kn  dunngthat  Space  of  T.m^ 
aadtbe^cight  the  Water  would  have  been  raifed  mthatTimc  alfo.    -^ 


( A^:  r. 

this  I  (hall  only  add  onelErXdmple :  The  $uai  of  all  tlie  Rain  in  the  ten  firft 
Years  is  412.17,  and  thjcrefore  according  to  what  bath  been  faid,  411^97  is 
the  Number  of  half  Pounds  that  fell  in  the  Compafi  of  the  Tunnel  during 
thofe  ten  Years  J  and  4i2.,i7  the  Height  it  "would  have  raifed  the  Water  du- 
ring that  Time.  But  if  you  dcfire  to  be  more  critical,  if  you  add  106  its 
two  hundredth  Part,you  witl  have  414^ }  for  the  true  Height, and 41,433  for 
the  mean  Height,  by  thofe  ten  Year's  Obfcrvationj  and  411,17  for  the  mean 
Quantity  of  half  Popnds.  By  the  fame  Method  you  will  have  the  Means 
for  tlie  other  five,  viz.  of  Height  41,78,  and  417,8  for  the  mean  Number  of 
half  Pounds,  which  Means  do  ftrangely  agree,  and  both  conGdered,  do  give 
for  the  Mean  by  all  the  fifteen  Years  4i,f  16  Inches  in  Height,  which  is  a>- 
bout  4  of  an  Inch  more  than  dcxiblc  ro  that  railed  hy  the  Water  at  Paris^ 
which  is  fet  down  in  the  M^^oirsfor  the  Ingenious^  for  February  laft,  is  ftated 
about  ip-V.  French  Inches,  which  make  zi  Englijb. 

My  V/ay  of  Gauging  by  Weight  is  grounded  upon  11,7368  Cubical  In- 
ches of  Rain-water,  being  equal  in  Weight  to  one  Pound,  or  ii  Ounces  7r^4 
io  that  dividing  any  Superficies  in  Inches  of  a  Veflcl,  for  receiving  the  Rain- 
water, by  the  before-mentioned  Number,  it  will  give  ytm  the  Pounds  and 
Parts  that  will  raifc  the  Water  upon  that  Superficies,  with  upright  Sides, 
juft  an  Inch  :  And  thus  I  found  that  4,974  Pounds -woiild  fill  a-Cylinder  e- 
qud  at  the  Bottom  to  my  Tunnel  and  one  Inch  high,  which  you  fee  is  very 
near  f  Pound,  which  you  will  alfo  £nd  will  only  raife  the  Cylinder  higher  by 

•j^h-  Part. 

^Hifi^fj^f     XX.  I  here  give  you  the  Obfenrations  of  a  full  Year,  made  by  Order  of 

iJ'orfoS  tht'Phihfopbical  Society  zt  Oxford^  not  only  of  the  Rife  and  Fall  of  the  Quick- 

i<>4i  h '  Blver,  (marked  by  the  wandring  prickt  Line,  after  Dr.  Ufttr^s  Method)  and 

U9.]rnl  the  Weather;  but  alfo  how  the  Wind  ftood  each  Day.    If  the  famcObfeiv 

^'x  17.     vatiotis  were  made^in  many  foreign  and  remote  Parts  at  the  fame  Time,  we 

ihould  be  enabled  with  fome  Grounds  to  examine,  not.  only  the  Coafting% 

Breadth  and  Bounds  of  the  Winds  themfelves,  but  of  the  Weather  they 

bring  with  them  \  and  probs61y  in  Time  thereby  learn  to  be  forewarned 

certainly  of  divers  Emergencies  (fuch  as  Heats,  Colds,  Dearths,  Plagues^ 

and  other  epidemical  Diftempers)  which  are  now  unaccountable  to  us  %  and 

by  th^ir  Caufes  be  inftrufted  for  Prevention^  or  Ronedies.    Thence  too  ia 

Time  we  may  hope  to  be  informed  bow  far  the  Pofitions  of  the  Planets,  in 

Relation  to  one  another,  and  to  the  fixed  Stars,  arc  concerned  in  the  Altc* 

rations  of  the  Weather,  and  in  bringing  and  preventing  Difeafes,  or  other 

Calamities;  for  by  this  means  it  is,  doubtlds,  that  the  Learned  l3r.  Goad  of 

JUndon^  has  arrived  to  that  Pitch  of  Knowledge  he  already  has  in  prediding 

Weather.  This,noQueftion,wa$  the  Opinion  of  the  ifiduftrious^^/T^rA/ifr/^y 

pFelldw  of  Merton  College^  who  thus  obferved  the  Weather  here  at  Oxford 

every  Day  of  the  Month  feven  Years  together,  viz.  from  January  1J97  to 

January  1344^  the  MS.  Copy  of  which  Obfervations  arc  vet  remaining  in 

the  Bodkyan  Library,    And  doubtlels  it  was  fome  fuch  Conudcration  as  this, 

that  moved  Erafmus  BartbjoUn  to  make  Obfervations  of  the  Weather  every 

_  'Day  through  the  whole  Year  1(171,  vAAch  arc  printed  inter  J&a  Mtdicatbo. 
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Hard  Frojft,  and  fair. 

Frofty,  but  yteldiDg  a  licde  towards 
Night. 
J  Rimy  Froft. 
4  Hard  Froft  and  fair, 
f  Hard  Froft  and  fair. . 
,  6  Hard  Froft  and  fair.  •  • 

7  Hard  Froft^  but  a  little  yiei^iiie  at 

Night.  : 

8  Rimy  Froft   Mon),  fair,  i^l -Day, 

windy  Night, 
p  Froft,  but  Snow  at  Night.  ; 

10  Cold  raw  Weather  toward,  (ioon, 
;    Rain  toward  Night. 

1 1  Moi  ft,  thawing  Weather. 

12  Clofc,  thawing  Weather.  • 

1}  Mofft,  clofc  Weather,  a  fmall  Froft 

at  Night. 
Clofe,  frofty- Weather. 
Clofe,  frofty  Weather. 
.Clofe,  frofty  W«thcr,  ^t  Night 
•    windy. 

Froft,  at  Night  Snow. 
1  Snow  and  Wind. 
^Clofe,  iharp  Weather. 
Clofe,  at  fiifray  but  a  Itttie  yieldmg 

at  Night. 
Mild  Froft  and  fair. 
Hard  Froft,  Snow  at  Night  a  littlq. 
Hard  Froft.  .  . ,  .'  ' 

Hard  Fro  ft  and  fair. 
Hand  Froft  and  ^noWi 
2<Jj  Froft,  a  little  Snow. 

Froft,  a  little  Thaw  about  Noon* 

Froft  and  fair. 

Froft,  a  fmall  Thaw  all  the  After- 

noon.-,'  .     , 

Hard  Frofli^fair. 
Froft' and.ftifc^;        ' 
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Froft  and  fair. 

Froft,  a  little  Thaw  at 
Night. 

Froft  and  fair, 

Qofc  Weather,  and  a  Ut- 
ile Thaw  and  Snow  at 
Night.. 

Thawing  Weather,  Wmd 
and  Rain  at  Night. 

Fair,  clear  W (rather. 

Clofe,  thawing,  rlifly  Wea- 
ther, y 

Clofe  Weather. 

Fair  in  the  Morn,  Rain 
and  Snow  at  Night. 

Clofe,  wet  Weather. 

Fair   Morning,    wet 
Night,  and  windy. 

Clofe  Morning,    fair 
Night.' 

Clofe  Morn,  fair  at  Night. 

Rainy  Morn,  fair  at  Night. 

Fair  Weather. 

Rainy  Morning,  clofe  at 
I     Night. 

Clofe,  moift  Weather. 

Rainy  and  Wind. 

Mbift  Mornhig,  fair  After* 

:  noon. 

Open,  fair  Weather. .  . 

Clofe  Weather,  windy. 

Clofe^  rainy  Weather; . 

Wet  Mom,  fair  Afternoon. 

Fair  Morning,  dofe  E^^etr* 

:  iiifr  -  j 

f*air  Mornings  clofe  Eyen-j 

Wet  Momiag,  clofe  tf^trx^ 

'  .  »      .  ■        'I 

I  i°g'         „  ,  t 

Wet  Moi-n,  fair  Evcnii^. 
Clofe,  frofty  Wdather.:  , 
Frofty,  clear  Weather.'     « 

ffr$Hd, 

■ 


I 

/ 
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D 

1 

ir,mi. 

fTtatlxr,  March  ISS^. 

D. 
1 

/FM. 

IFttHxr,  April  KS4. 

S.  E. 

Qofe,  frofty,  cold  We» 

N.yfT. 

Pair,  fun-fcine  Weather. 

thCT. 

1 

IV.kjN. 

Rain  in  the  Morning,  fair 

I 

N.E. 

Clofe,  cold  WcMhcr. 

Evening. 

i 

N.hj  tf^. 

Clofe,  frofty  Weather. 
Clofe,  cold  Weather. 

3 

S.  b,  IF. 

Fair  Morning,  Wind  and 

Rain  at  Nislit. 
Qofe,  moift  Weather. 

4 

N.bfUr, 

f 

DacN. 

Clofe  Morning,  Snowy 

4 

S.bjfF. 

Evening. 
Clofe,  c^  Weather. 

f 

S.  IF. 

Rainy  Weather. 

6 

N.  E. 

« 

Due  fF. 

Fair  Morning,  wet  at 

I 

N.N.E. 

Froft,  fair  and  windy. 

Night. 
Fair  Weather. 

N.N.E. 

Froft,  clofe  and    win- 

7 

Doe  IF. 

dy. 

8 

S.  fF. 

Clofe  Weather. 

9 

E.tylf- 

Froft  and  high  Winds. 

* 

N.fF.dN. 

Qofe  Weather,  but  Ciir. 

10 

B.  N.  E. 

Clofe,  frofty,  cold  Wea- 

10 

N.  E. 

Clofe,  fiir  Weather. 

ther. 

11 

Due£. 

Rain    and  Wind  mode- 

II 

Tf-h^y- 

Frolt  and  fair,    clofe  at 

rate. 

Night. 

11 

N.afF. 

aofe,  cold  Weather. 

IZ 

Dae  ff. 

Frofty^^  ftowy.    wind, 

■) 

N.tjB. 

Fair,  fun-lhine  Weather. 

■4 

B.  N.  E. 

Fair  Morning,  cloTe  Ere- 

1} 

If.ijE. 

Frofty  Mom,  fair  Night 

ntng.i 

14 

N.ijB. 

Froft,  Snow  and  Wind. 

If 

N.E.byB. 

Oofe,  cold  Weather. 

If 

N.  N.  E. 

Snow  and  Wind. 

Id 

E.ifN. 

Clofe,  cold  Weather. 

16 

N.N.E. 

Snow  and  Rain. 

17 

E.byN. 

Clofe,  cold  Weather. 

li 

N.bjE. 

Qofcmoift  Weather. 

18 

S.iSlF. 

Variable,  dry  Weather. 

IV.byN. 

Qofe  Mom,  fair  Night. 
Cold,  changeable  Wea- 

iff 

Due  S. 

Moift  Morning,  wet 

19 

N.  E. 

Night. 

ther. 

10 

S.E.^SJF. 

Qole,  warm  Weather. 

to 

N.N.  IT. 

Snow,  and  cold,  hiKh 

21 

S.  B. 

Fair,  fun-fliineWeather. 

Winds.                  ^ 

11 

s.i^N.ys. 

Fair  Morning  indtnable 

11 

N.  E. 

Qofe,  but  fair  Weather. 

to  Rain  atNight. 

12 

N.E. 

Fair  Weather,  but  cold. 

IJ 

S.  IF. 

Rainy  Motning,  fiurEve- 

ZJ 

E.  b]  N. 

Cold,  fair  Weather. 

FahTlun-fhine  Weather. 

H 

E.hN. 

Cold,  fiiir  Weather. 

Id 

S.  IF. 

If 

E.ijN. 

Cold,  ftir  Weather. 

S.  W. 

Fair,  fun-fhine  Weather. 

ttf 

Du£. 

Cold,  fiUr  Weather. 

Due  S. 

Cbfe,  dry  Weather. 

3 

Due  £. 

Cold,  clofe  Weather. 

ll 

S,IF. 

Fair,  fun-fliine  Weather. 

S.  h  W. 

Warm,  moift  Weather 

S.  IF. 

Clofe,  dry  Weather. 

2p 

S.hyiy. 

Wind  and  Rain. 

1J> 

JO 

S.  IF. 

Clofe,  drv  Weather. 
Rainy  Moraiog,  fair 

)o 

S.hf. 

Clofe,  fiiir  Weather. 

DacS. 

}■ 

DrxS. 

Fair,  calm  Weather. 

Evening. 

H^ad. 

fTtnd. 


I  If.  S.fT. 
1  Due  fr. 
i\S.  S.  fF. 

Aw.  s.  IV. 

IV.  s.  JV. 


p 

10 

II 
u 


: 


W.  S.  fV. 
JV.  S.  fV. 


S.S.E.S.SiCw 
N.  IV. 

Due  rv. 

Due  fV. 


i^lS.  &  fV. 


'4 
i5 


'7 
iS 


5.  fV. 

Due  isr. 

JV.  iV.  E. 

N.  E. 
//.  £. 
JV^.  E. 


10  i£.  /jyiVi 


21 

H 
if 

15 

i7 
z8 

ip 

JO 

3« 


M  E. 
N.  E. 

N.  E. 
S.  E. 
N.  E. 
E.  by  N. 
S.  JV. 
Due  JV. 
S.  JV. 

Vol,  II. 
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fFeatber^  May,  1684. 


Variable  Weather. 
Fair  Weather. 
Clofe,  fair  Weather. 
Clofc,  fair  Weather. 

Moift  Morning,  fair  Eve- 
ning, 

Clofe,  fair  Weather. 

Clofe  Morning,  Rain  at 

Night. 
Fair,  warm  Weather. 
Clofe,  fair  Weather. 
Clofe,  fair  Weather. 
Clofe,  fair  Weather. 
Mifty  Morning,  fair  Eve 

ning. 

Wet  Morning,  fair  Eve- 
ning. 

Clofe  weather,  fome  Rain. 
Clofe,  fair  Weather,  fome 

Wind. 
Windy  Morning,    clofe 

Evening. 
Clofe,  dry  Weather. 
Clofe  fair  Weather. 
jFair  Sun-fhine  Weather. 
Clofe,  fair  Weather,  fome 

Wind. 
Warm  Morning,  clofe 

Evening. 
Clofe,  fair  and  windy. 
Clofe,  fair  and  windy. 
Clofe  Morning,  fair  Sun- 

fliine  Evening. 
Clofe,  fair  Weather. 
Fair  Sunfliine  Weather. 
Glofe,  fair  Weather. 
Fair  Sqn*(hine  Weather. 
Wind  and  Rain. 
Clofe^  fair  Weather 
Clofe  Weather,    a  little 
Rain  at  Night.  | 


3 

4 

f 

6 

I 

9 
10 
II 

I£ 

»f 
16 

«7 
18 


19 

20 

ZI 
111 

24 

i7 


s. 


Doe  fV. 
DwfV. 

D\ieJV. 
DwfV. 
DueJV. 
JV.UN.. 
Due  N. 
DacN. 
N.  E. 
Due  E. 
Due  E. 
E.  S.  E. 
E.  St  £. 
E.  S.  E. 

E.  S.  E. 

E.  S,  E. 

E.  byN. 

E.byn.S.f.'W. 


Wtaiber^  June,  1684. 


^.  by  W. 
S.  e.  E.  S.  E. 
N.  E. 
N.  E. 
N.   E. 
N.  E. 
N.  E. 
N.E.  E. 

L^E.  s.  E. 

50  s.  fr. 


I  Clofe  Morning,  fair  Even 

ing. 
Clofe  Morning,  rainy  E 

vening. 
Fair  Morning,  raioy  Eve 

ning. 
Clofe,  fair  Weather. 
Clofe,  fair  Weather. 
Qofe,  fair  Weather. 
Clofe,  fair  Weather. 
Fair  Sun-fliine  Weather. 
Clofe,  fair  Weather. 
Fair  Sun*fhine  Weather. 
Fair  Sun*(hine  Weather. 
Fair  Sun-ihine  Weather. 
Fair  Sun*(hiac  Weather. 
Fair  Sun-fliinc  Weather. 
Pair  Sun- fliine  dry  Wea* 

ther. 
Fair  Sun-ihine  hot  Wea- 

ther. 
Fair  Sun- fliine  hot  Wea- 
ther. 
Sun-fliine  Morning,  clou- 

dy  Evening. 
Sun- fliine  hot  Weather. 
A  little  Rain,  cloudy. 
Lowring,  fome  Rain. 
Fair,  hot  Weather. 
Hot,  a  muddy  Sky. 
Sun-fliine,  clear. 
Sun-fliine,  fair  Weather. 
Sun  fliine,  dry  Weather. 
Very  dry. 

Hot,  lowring  Evening. 
Sun-fliine,  clear. 
Cloudy,  cool. 


H 


fFinJ. 


D. 


I 

z 

3 
4 
f 


I 

9 

o 

I 

z 

3 
4 
f 

7 
8 

P 

20 

tz 
H 


17 
z8 


^0</. 


S.w.iF.n.w* 
fV. 

S.  W. 
S.  W.  W. 

s.  tr. 

s.  w. 
w,  s.  w. 
s.  w. 

JV.  N.  W. 
N.  JV. 

s.  rr. 

IV.  s.  w. 

w.  S.  JV. 

JV. 

JV. 

N.  JV. 

JV.  S.  JV. 

JV.  N.  fV. 

JV. 

JV. 

JV.  S. 

S.  E. 

E.  hy  S. 

E.  by  S. 

JV.  N. 
JV. 

N.  N.  E. 
N.  N.  E, 


JVeatber,  July,  16S4,. 


(  yo) 


Z).        fTind. 


li\N.  E. 


Somewhat  cloudy.  i 

A  lictle  Rain,  fair.  z 

Fair,  but  cloudy.  3 

Clofe,  fome  Rain.  4 

Sun-  fhinc  Morning,  gloo-    f 

my  Evening.  6 

Clofc. 

Cool,  clofc.  7 

Hazy,  fomeRain. 
Some  Rain,  clean  8 

Clear  Sun-Hiine.  P 

Rain.  10 

Some  Rain,  fair  Evening.!  1 1 
A  Shower  or  two. 
Cool,  clofc  Weather.         1 1 
Rain. 

Cool,  clofe  Weather.        i } 
Cool,  clofe  Weather.        14 
Fair,  fun-fhine  Weather,    i  f 
Lowring,  cool  Weather.  16 
Fair  Sun-ihine  Weather. 
Fair  Sun-fhine  Weather.   17 
Hot  Sun-fhine  Weather. 
Hot  Sun-(hine  Weather.   1 8 
Hot  Sun-fhine  Weather. 
Hot  Sunfhine  Weather. 
Hot,  a  little  Rain  towards  ip 

Night.  10 

Hot  Sun-fhine  Weather,  ti 
Hot,  Thunder,  Rain.  zt 
Cloudy,  fome  Rain.  z) 

Fair  Sun-fhine  Weather.  14 
Hot  Sun-fhine  Weather,  zf 

26 

i7 
z8 

^9 

50 
51 


N. 
TV. 
S.  W, 
Due  S. 
S.  fr.  by  S. 
S.  Pr,  by  S. 

Due  S. 

Due  S. 
Due  fV. 
Due  N. 
S.  W. 

Due/T. 

Due  TV. 
Due  TV. 

TV. 
TV.  N. 


N.  TV. 


N 


N.  n. 


«;^^. 


N.  S.  TV. 
S.  S.  TV. 
S.  S.  TV. 
S.  TV. 
S.    TV. 
S.  TV. 
N. 

S.  TV. 
N.  TV. 
S.\TV. 
S.  S.  TV. 
Due  S. 
S.  by  E. 


TVeafber^  Augufl  1 684. 


Warm  Sun-fhine  Weat^. 

Cool,  fair  Weather. 

Warm,  fair  Weather. 

Hot  Sun-fhine  Weather. 

Hot  Sun-fhine  Weather. 

Warm    Sun-fhine  Wea- 
ther. 

Rainy  Morning,  fair  E- 
vening. 

Clofe,  fair  Weather. 

Fair  Sun-fhine  Weather. 

Fair  Sun-fhine  Weather. 

Fair  Morn,  inclinable  to 
Rain  at  Night. 

Rainy  Morning  \  the  fame 
in  the  Evening. 

Fair  Sun-fhine  Weather. 

Fair  Sun-fhine  Weather. 

Fair  Sun-fhine  Weather. 

A   Shower ,    Sun-fhine 
Weather. 

Sun-fhine  Morning,  clou- 
dy Evening. 

A  muddy  Sky  in  the 
Morning,  Sun-fhrne  E- 
vening. 

Fair  Sun-fhine  Weather. 

Hot  Sun-fhine  Weather. 

Hot  Sun-fhine  Weather. 

Fair  Sun-fhine  Weather. 

Hot  Sun-fhine  Weather. 

Hot  Sun-fhine  Weather* 

Rain  all  Day. 

Rain  at  Night. 

Clofe,  fome  Rain. 

Clofe  Weather. 

Clofe,  Rain  at  Night. 

Variable  Weather. 

Clofe,  fome  Rain. 


TViftii. 


\ 


fTttd, 


(  ?') 

fFtatbcTy  Septemb.  1 684.  'i>. 


S.by  E. 
Dae  S. 
^jS.  E.  W. 
S.  E.  S.  fF. 
Due  E. 

N.  fF. 

8\n.  PT. 
9  N..  W. 

N.  TF.  N.  E 

II  fr.  byN. 

It  N.  W.  N. 

II  N.  N.  JV. 
H  Due  N. 
\s\N.byE. 
i6\DaeN. 


'7 
18 


19 

II 

It 

H 

if 
26 

17 
28 

P 


Due  iV. 

DueiST. 

Due  .y. 

Due  S. 
S.  by  ^. 

Due  JF. 
S.  by  JV. 
Due  S. 
Due  .y.  . 
Due  S. 

s.  fr. 
N.  fr. 


Clofc,  fomeRain. 
Clofe,  fome  Rain. 
Clofe,  Rain,  Thunder. 
Clofe,  fomeRain. 
Clofe  Morning,  rainy  Af- 
ternoon. 
Clofe,  fome  Rain. 
jPair  Sun-(htne  Weather, 

Rain  at  Night. 
Fair,  clofe,  dry  Weather. 
Sun*(hine  Morning,  clofe 

Evening. 
Sun-fliine  Morning,  fome  / 

RainT^ 
Fair  Mornxng,  clofe  Even* 

ing. 
Fair  Morning,  fome  Rain 

at  Night. 
Rainy  Weather. 
Fair  Sun-fliinc  Weather. 
Fair  Sun-fliine  Weather. 
Clofe,  fair  Weather. 
Clofe  and  windy. 
Fair  Morning,  fome  Rain, 

hir  again. 
Fair  Morning,  clo(e  E- 


fTtnd. 


z 
3 


fV.  by  S. 


fTiotber^  Odober  1(584. 


As.  by   W. 

JV.N.fV. 

Duc^. 
7  S.  by  W. 

10  N.  ffr. 

II  S.  ir. 

It  S.S.fV. 

13  S.  S.  fV. 

14  S.  S.  JV. 
If  S.byE. 
\6  S.  S.  JV. 

17  S.  JV. 

18  JV.byN. 
N.  JV. 


venxng. 


Fair  Sun-fliinc  Weather. 

Fair  Sun-fliine  Weather. 

Fair  Sun-fhine  Weather. 

Fair  Morning,  ciofc  Even- 
ing. 

Fair  Sun-fliinc  Weather. 

Changeable  Weather. 

Changeable  Weather. 

Rainy  Weather. 

Clofe,  moift  Weather. 

Clofe,  moift  Weather, 

Clofe  Morning,  Sun-ihine 
Evening. 


11  Due  ^, 


z8 

31 


Duc^. 

N.JV. 
N.  JV. 
N.  JV. 
N,  E. 
S.  JV.  N. 
N.  JV. 
N.  JV. 
Due  N. 


H  z 


Moift  Weather,    fome 

Rain. 
Clofe  Weather,  but  fair. 
Clofe  Morning,  fair  Even- 

ing. 

Clole  all  Day,  Raio  at 
Ni^^ht. 

Rainy  Morning,  fair  Eve- 
ning. 

Rainy,  windy  Weather. 

Rain  all  Day. 

Rainy  Morning,  fair  Eve- 
ning. 

Clofe,  fair  Weather.        1 

Fair  Weather. 

Windy,  rainy  Morning, 
fair  Evening. 

Clofe,  and  fome  Wind. 

Clofe,  fome  Rain. 

Rain  and  Wind. . 

Wind  and  Rain. 

Fair  Sun-(hine  Weather. 

Fair  Sun-fliine  Weather. 

Fair  Weather. 
Clofe  Morning,  fair  Sun- 
I     ihinc  Evening.  . 
Fair  Weather. 
Fair  Sun-ihine  Weather. 
Clofe,  fair  Weather. 
Fair  Morning,  Wind  and 

Rain  at  Night.  . 
Wind,  Snow,  and  Rain. 
Clofe,  cold  and  windy. 
Fair,  frofty  Weather. 
Froft  and  Snow. 
Froft  and  Snow. 
Frofty,  cold  Weather. 
Snow  and  Wind. 
Cold  Thaw  in  the  Morn- 
ing, clear,  frofty  Even- 
ing. 

JVinJ. 


(  50 


ff^tatbeff  NoVemb.  1 684.  'i). 


I 

£ 

4 


6 

7 

8 

p 

10 

II 

1/ 
16 

li 

IP 

20 
II 
£Z 

H 

if 

£6 

^7 
28 

iP 

30 


N.  fT.  tV. 

S.  by  W.  W. 
N.  W, 
N.  W. 

Due  W. 

N.  S. 

E.  by  S. 
S.  E. 
Due  fr. 
N.  W. 
S.    W, 
S.  W, 
S.  ff^. 
N.fF. 

N.  W. 

N.  W.  N. 

N. 

S. 

S. 

W. 

S. 

S.  W. 

W.  S.  W. 

W.  N.  W. 

W. 

N.  JV. 

N. 

N.  £. 

N. 


Thaw,  Snow,  Froft. 
Frofty  Morning,  Thaw 
'    Afternoon. 
Thawing  weather  all  Day 
Clofe  and  windy. 
Clofe  and  windy,  little 

Froft. 
Fair  Weather,  little  Froft. 
Fair  Morning,  rainy  Eve* 

ning. 
Small  Rain  all  Day. 
Mifty,  moift  Weather. 
Rainy,  mifty  Weather> 
Cloudy,  moift  Weather. 
Qoudy,  moift  Weather. 
Cloud,  Tome  Sun-ihine. 
Clofe  Mift  at  Night. 
Frofty  Morning,  clofe 

Evening. 
Clofe  Morning,    clear 

frofty  Evening. 
Hard  Froft  and  clear. 
Hard  Froft,  Sua-ihine. 
Clofe,  Snow,  Rain. 
Much  Rain. 

Warm  Sun-(hine  weather. 
Froft,  Rain. 
Fair,  fomewhac  warm. 
Some  Rain. 
Clofe,  fair. 
Fair,  warm,  clofe. 
Some  Rain. 
Cold,  cloudy.  Rain. 
Fair,  but  cloudy. 
Fair. 


I 

£ 

3 
4 
f 

6 

7 


fFind.       XfFeather^  Decemb.  1684. 


N.  N.  E. 

N. 

IV.  S.  W.' 

S. 

S. 

S.  e.  E.  N.  E. 

E.  N.  e: 


8 

P 

o 

I 

£ 

3 

4 

f 
6 


8 
P 

£0 
£1 
££ 

i3 


E.  N.  E. 
E.  N.  E, 
E.  N.  E. 
E.  N.  E. 
E.  N.  E. 
E.  N.  E. 
£•  S*  E. 
E.  TV.  S.  W. 
N.  fV.  N. 
fV. 


N. 
IV. 

N.  N.  fV. 
JV. 
N. 
E. 
24  N.  E. 


z6 
18 

3» 


N. 
fV. 

N.  IV. 
N.  fV. 
fV.  N.  fV. 

E. 


Froft,  Sun-ftiine. 

Froft,  Sun-(hinc. 

Snow,  mucH  fmall  Rain. 

Cloudy,  fome  Rain. 

Warm,  Sun-ftiinc  Wea- 
ther. 

Mifty,  thick,  moift  Air. 

Froft,  Sun-iihinc  Wea- 
ther. 

Moift,  cloudy  Air. 

Moift,  cloudy  Air. 

Thick,  moift  Air. 

Fair,  but  cloudy. 

Clofe. 

A  moift,  clofe  Air. 

Froft,  clear  Sun-ihine. 

Froft,  cloudy. 

Froft,  cloudy. 

Froft,  cloudy,  a  little 
Snow. 

Froft,  Sun-fhine. 

Thaw,  cloudy. 

Rain,  Hail,  Snow. 

Froft!,  Sun-ftxine. 

Froft,  Sun^ihine. 

Hard  Froft,  windy. 

Froft,  Sun-fhine. 

Froft ,    cloudy ,    much 

I     Snow. 


Hard  Froft,  Sun- (bine. 
Froft,  Sun-{hine. 
Rain  all  Day. 
Froft,  Rain  at  Night. 
Some  Rain,   fair  Even* 

ing. 
Fair,  cloudy. 


XXI.  At 


(  53) 

XKI.'At^ape  Cor/e  in  the  Latitude  of  4?  4.9'.  N.  Jh.  i6S6,Nov  14  andjJ^^J^*' 

I"     " '         ■    ■""■   ■  ' 

28. 

2p,  About  two  a.  m.  a  great  Storm  of  Rain  flacking  often,  but  renewing  a-  *•*  '***" 
gain,  it  laded  about  an  Hour^  the  Day  after  clear. 

Thence  to  Dec.  7,  clear  j  then  cloudy  in  the  Morning,  between  twelve 
and  one^.  m.  a  Shower  lading  about  hajf  an  Hour  :  thence  clear  and  hot. 

10,  A  litilc  Mift  in  the  Morning,  otherwife  very  clear  and  hot  j  fo  till  if. 
If,  And  fomcDays  after,  fomewhat  thick,  efprcially  in  the  Morning,    ip 

and  10,  We  had  a  dry  North  and  Norih-eafterly  Wind,  calPd  an  Hermitan^ 
and  it  overcame  the  Sea  Breeze  \  found  very  ill  for  the  Eyes,  and  mod  Men 
complained  of  a  feverifli  Temper )  it  was  parching,  but  rather  colder  than 
ordinary,     ii,  It  ceafed  \  a  clear  Air  and  very  hot. 

2},  Wc  had  the  Hermiian  again,  but  the  Morrow  it  ceafed :  Then  and  if, 
feme  Clouds,  but  no  Rain.  Thence  to  zp,  clear  and  hot.  19^  The  Hermi* 
tan  returned,  but  did  not  continue.  Thence  Clouds  fometimes,  but  no 
Rain  till  Jan,  2. 

This  Month  we  had  three  Funerals,  one  being  fick  of  the  Flux  laid  vio- 
lent Hands  upon  himfelf,  through  Impatience  of  the  Pain,  the  third  Day. 
The  fecond,  upon  the  twenty  fifth  died  convulfively,  not  having  been  lick  a- 
bove  one  Day.  The  third,  Dec.  17,  died  of  a  Dropfy,  which  had  fucceeded 
a  tedious  Flux. 

jtn.  1687,  Jan.  2,  About  five  a.  m.  Rain  for  half  an  Hour,  between  feveo 
and  nine  an  Hour,  from  half  an  Hour  pad  nine  to  one  p.  m.  the  red  cloudy, 
f.  At  two  a.  m.  about  half  an  Hour.  8,  At  one  in  the  Morning  about  an 
Hour,  the  Days  between  fomewhat  cloudy :  Thence  to  12  extream  hot. 

1 2.  and  14,  Somewhat  cloudy,  otherwife  the  Heat  continued.  17,  At  feven 
f.m.z  T'ornado  for  above  half  an  Hour,  and  about  twelve  at  Night  another  > 
but  the  Heat  very  little  abated. 

22,  Between  five  and  fix  p.m.  began  a  I'ornado^  which  laded  above  an 
Hour  very  violent,  with  great  Claps  of  Thunder  and  Lightning.  Tank  fiird 
one  Foot.    23,  In  the  Morning  a  great  Mid,  after  eight  clear  and  extreme 

hot. 

The  latter  End  of  January^  and  the  Beginning  of  February^  commonly 
midy  in  the. Morning}  after  extream  hot. 

Feb.  10.  Somewhat  cloudy  and  cool,  till  then  wc  were  troubled  with 
Coughs,  for  the  mod  Part;  about  this  Time  they  ceafed.  So  the  eleventh 
towards  Night,  Thunder  afar  off,  and  Expe£lation  of  a  Tornado ;  but  it  fail'd. 

11,  Extream  hot.  13,  A  drongcr  Wind  than  ordinary  from  Sea- ward.  14, 
Something  like*an  Hermitan^  but  not  from  its  ufual  Quarter;  clear  and  hoc 
till  about  two  p.  i».  then  cloudy,  but  no  Rain.  .  Thence  to  22,  extream  hoc 
and  clear.  From  22  to  March  i,  fome  flying  Clouds  without  Rain ;  fultry 
hot  and  unwholfome. 

24,  Some  Shew  of  a  Tornado^  but  it  pafs*d  away*  ' 
This  Month  wc  had  two  Funerals.  •         ^*  * 

The 
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The  BcginniDfi;  of  March  as  the  latter  End  of  Feh.  f ,  From  fix  a,  m.  for 
an  Hour  and  halfa  violent  Tornado  i  che  Day  after  cloudy.  6,  Clear.  7,  At 
Night  Lightning  and  Clouds  afar  off-,  but  nothing  followed.  Thence  to  the 
eleventh  clear  and  hot. 

II,  About  five  a.m.  a  violent  Rain  for  almoft  half  an  Hour.  11  and  ij, 
Cloudy.  14,  About  four  a.  m.  a  gentle  Shower,  but  laftcd  not  long,  if.  Be- 
tween fix  and  feven  a,  m.  a  few  Drops,  and  Likelihood  of  more,  but  nothing 
followed^  both  Days  cloudy.  16,  Extrcam  hot.  17,  Somewhat  cloudy. 
Thence  to  zo,  extream  hot. 

zo,  Cloudy  J  about  ten  a.  tn.  fome  few  Drops,  zi.  Very  hot.  zz,  In  the 
Morning  hoc  5  about  twelve  a  violent  Rain  for  a  Quarter  of  an  Hour,  zj, 
Clear.  Z4,  About  two^.  m.  Rain  for  about  half  an  Hour}  the  Day  after 
clear.    Thence  ioJpril  3,  clear  and  extrcam  hot. 

No  Funeral. 

jipril  5,  At  three  />.  m.  a  violent  Tornado jhut  only  fome  few  Drops  of  Rain  ^ 
at  five  p.  m.  a  little  Rain.  4,  Cloudy  by  Fits,  otherwife  very  hot.  f ,  Hot 
and  clear.  6,  In  the  Morning  hot,  about  two  p.  m.  cloudy  \  about  three 
fome  Drops  of  Rain,  in  the  Evening  the  Clouds  difpcrfed.  7,  Clear  and  hot, 
8,  Between  twelve  and  one  in  the  Morning  a  violent  Rain  for  near  an  Hour^ 
after  two,  one  fomewhat  longer  j  the  Day  after  there  appear'd  to  have  been 
much  Rain  s  Tank  fiU'd  two  Foot  and  fomewhat  more,  p.  About  feven 
a.  m.  fome  Drops,  cloudy  all  Day. 

10,  Cloudy,  about  eleven  a.  m.  a  fmall  Mift.  1 1,  Prefently  after  Midnight 
it  began  to  rain,  and  laded  till  fix  a.  m.  a  great  Part  of  the  Time  very  violent- 
ly, it  began  with  a  OirongTornado ^  Tank  above  three  Feet.  The  Day  after 
iome  Clouds,  otherwife  extream  hot.  So  alfo  iz  and  13.  14,  About  five 
a.  m.  a  Shower  for  half  an  Hour,  between  fix  and  feven  p.  m.  another  of  the 
fame  Continuance,  the  Day  between  extream  hot.  So  if,  itf,  A  Shower  for 
half  an  Hourj  it  began  with  a  violent  T'l^r;}^^^,  the  Rain  not  much,  afterwards 
cloudy.  17  and  18,  Clear,  ip.  Clear  alfo,  about  feven  p.  m.  a  confidcrable 
Wind,  and  Drops  of  Rain. 

zo,  Clear,  but  windy,  zi.  Between  twelve  and  two  moderate  Rain  for 
near  an  Hour,  zz,  About  two  a.  m.  moderate  Rain  almoft  an  Hour  >  at  e- 
leven  p.  m.  a  (hort  Shower  and  gentle^  the  Day  between  extream  hot.  &;, 
Cloudy,  about  icwa.m.  fome  Drops.  Z4,  Extream  hot.  zf ,  About  one  a.  tn. 
Rain  for  near  an  Hour^  the  Morning  after  hot  \  Afternoon  cloudy  %  moft  Part 
of  the  Night  Thunder  and  Lightning,  but  no  Rain.  z6.  At  feven  a.  m.  flrong 
Rain  for  half  an  Hour,  after  that  a  little  Mift^  Afternoon  from  twelve  to 
three  it  rained  unequally,  but  the  moft  part  moderate.  Z7,  Extream  hot.  z8. 
About  twelve  fomewhat  cloudy,  at  three/,  m.  it  began  to  rain,  and  laded  a- 
bout  an  Hour  and  an  half ^  after,  cloudy  and  fome  Drops,  in  the  Night  a 
Shower  or  two.  z'9^  Cloudy.  Theoce  to  May  6  fometimes  cloudy  ^  but  for 
the  molt  Part  violent  hoc. 

This  Month  we  had  three  Funerals  j  one  on  the  third  of  a  Fever,  another 
on  the  nineteenth  of  1  know  not  what  Pains  in  the  GutS}  another  on  the 
.twenty  fourth  oftheJFUuL 

The 
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The  fifteenth,  and  fome  Days  following,  there  fettled  upon  the  Caftic 
Walk  certain  Swarms  of  winged  Ants,  a  little  bigger  than  Bees^  they  would 
bite  very  fevcrely,  and  were  blown  up  with  Powder. 

May  6,  In  the  Morning  a  little  cloudy,  Afternoon  fome  Wind,  followed 
by  gentle  Rain,  which  lafted  till  three ^.  m.  after,  cloudy.  7,  Hot.  8,  Clou* 
dy;  about  ten  a.  tn.  a  gentle  Shower  for  three  Quarters  of  an  Hour^  about 
eighty,  m.  a  very  violent  Storm  of  Wind  and  Rain,  but  it  quickly  grew  mo* 
derate,  and  lafted  in  all  not  above  half  an  Hour.  9,  Clear.  10,  About  Noon 
a  violent  Shower  for  a  Quarter  of  an  Hour  5  after  eighty,  m.  another  as  long, 
but  not  fo  violent ;  paft  nine  another  (hortcr. 

II,  Clear,  iz,  Clear  j  paft  nine^.  m.  a  very  violent  tornado  with  Rain, 
which  lafted  fomewhat  more  than  two  Hours.  13,  Between  twelve  and  one 
inihc  Night  a  fhort  Shower >  about  nine  a.  m.  fome  Dropsy  fo  alfo  in  the 
Afternoon,  biit  nothing  confiderable^  cloudy  all  Day.  1 4,  Cloudy  s  at  nine 
A.m.z  violent  Rain  for  a  Quarter  of  an  Hour }  after,  gentle  for  above  an  Hours 
about  three /r.  m.  fome  Drops,  if ,  About  three  a.  m.  Rain  for  half  an  Hours 
between  four  and  five,  another ',  after,  foggy  and  cloudy,  with  fome  few  Drops  s 
about  fevcn  p.  m.  a  violent  Tornado  with  Rain  for  near  an  Hour,  itf,  About 
fouriii.  m.  Rain  for  an  Hours  after  eight  for  a  Quarter  of  an  Hours  after 
fix^.  m.  Rain  and  Wind,  but  both  moderate,  for  half  an  Hours  paft  eight 
about  as  much.  17,  About  four  tf.  i».  a  ftiort  Showers  after  clear.  18, 
Clear,    ip,  Cloudy  *»  about  ten  a.  tn.  fome  Drops. 

20,  Cloudy)  between  eight  and  ten  ^.m.  a  Shower >  firft  violent,  after 
more  moderate,  till  it  ended  in  a  kind  of  Miftj  it  lafted  in  all  about  an  Hour 
and  halfs  the  Day  after  clear.  2i  and  22,  Clear.  23,  In  the  Afternoon 
cloudy  s  about  fix  p.m.  fome  Drops;  the  Night  after,  a  Shower  not  confi- 
derable.  24,  Hot,  about  ten  p.  m.  a  little  Shower.  2f,  Clear.  26,  In  the 
Night  fome  little  Rain.  27,  Held  up.  28,  At  nine  p.  m.  a  Ihort  Shower. 
19,  At  five  a.m.Rtiin  rill  near  fevens  a  little  paft  /even  till  nine,  after  cloudy. 
;o,  Cloudy  >  the  Night  after,  fome  Rain.  31,  About  eight  a.  m.  Rain  for 
half  an  Hours  from  nine  till  twelve  it  rained  for  the  moft  part  very  violent- 
ly ^  before  one,  another  Shower  for  half  an  Hours  from  a  little  after  two  till 
five,  with  very  great  Thunder. 

One  Funeral  on  the  twenty  fifth,  after  but  three  Days  Sickncfs. 

The  Beginning  of  this  Month  we  had  an  extraordinary  Number  of  Toads, 
which  after  fome  time  were  not  to  be  feen.  The  fourteenth  we  had  winged 
Ants  as  before. 

24,  Was  the  firft  Corn,  the  Seed-time  having  been  the  middle  of  March. 

June  I,  About  fot^  a.m.  Rain  for  an  Hours  paft  one  p.  m.  for  half  an 
Hours  tbe  reft  cloudy  and  mifty.  z.  From  two  a.  m.  till  five  continual 
Rain,  *tis  faid  there  was  fome  before  s  from  nine  a.  tn.  till  half  an  Hour  paft 
fix  p.  m.  continual  Rain,  fometimes  very  fierce  s  from  half  an  Hour  paft  nine 
at  Night,  Rain  till  paft  ten.  ),  From  fix  to  a  little  paft  feven  a.  m.  a  very 
gentle  Rain,  from  thence  till  one/,  m.  moft  commonly  very  fierce  ^  thence 
for  a  little  while  more  moderates  but  it  rained  hard  again  till  fix^.  m.  then  ic 
dropped  but  flowly,  and  fo  continued  till  about  (even  s  in  the  Nig^it  fome 

little 
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little  Rain.  4,  About  eight  a.  m.  fome  Drops,  thence  clear.  6  and  7,  Clear, 
except  fomc  few  flying  Clouds,  8,  After  three  a.  iw.  gentle  Rain  for  near  an 
Hour )  then  cloudy,  and  fome  Drops,  after  ten  p.  m,  a  Shower,  p,  At  five 
a.m.  a  gentle  Shower,  laded  till  pad  fevenj  thence  a  very  violent  Rain  till 
almoft  nine;  fome  Drops  after  that;  about  three ^.m.  it  began,  and  rained 
till  pafl:  ten  fomewhat  moderately.     10,  Clear  and  hot. 

1 1,  Cloudy;  about  eighty,  m.  a  few  Drops.  11,  From  about  two  a.  m. 
till  near  five.  Rain,  but  not  violent;  a  little  before  fix  a  furious  Storni  of 
Rain,  but  little  Wind,  it  lafted  till  half  an  Hour  paft  (even.  About  three 
/.  m.  a  moderate  Rain  till  a  little  paft  ft)ur^  and  from  thence  to  fix,  fome- 
what more  than  a  Mift,  the  Night  after  it  rained  a  little.  15,  Cloudy,  in 
the  Afternoon  it  drop'd  a  little.  14,  About  eight  a.  m.  a  few  Drops,  if, 
Somewhat  cloudy.  16,  Extream  hot,  towards  Night  cloudy,  about  five  /. 
f».  a  violent  Shower  for  half  an  hour,  from  a  little  before  eight  till  paft  ten  it 
rained  continually.  17,  From  four  a.  tn.  till  almoft  fix,  gentle  Rain,  fo  from 
a  little  paft  fix  till  pait  feven,  thence  till  paft  three  p.  m.  cloudy,  and  now 
and  then  fome  Drops,  then  a  violent  Shower  for  half  a  Quarter  of  an  Hour; 
half  an  Hour  after  four  it  rained  again,  and  continued  till  paft  ten,  for  the 
moft  part  very  furioufly;  with  fome  little  Intermiflion  it  rained  all  Night. 
18,  At  three  a.  m.  it  rained  very  fiercely;  about  half  an  Hour  after  fix  it  held 
up,  but  cloudy  ftill ;  from  eight  a.  m.  till  paft  three  p.  m.  it  rained,  but  mo- 
derately;-then  it  held  up  a  little,  but  rained  after  till  paft  fix,  all  Day  clpudy, 
and  at  Night  a  great  Fog.  ip.  About  nine  ^.i^.fome  Drops;  from  one  till 
;  paft  three /).  w  very  gentle  Rain. 

'Thence  to  the  firft  of  July  foggy  Morning  and  Evening,  fometimcs  hot, 
'  but  for  the  moft  part  cloudy,  and  more  temperate  than  could  be  expcdted 
from  the  Climate. 

Two  Funerals,  one  the  ninth  of  an  A^hma;  the  other  the  twenty  firft 
'  of  a'  Fever. 

We  faw  fome  forts  of*  InfeSs  not  ufual  here,  whether  monftrous  or  not  I 
cannot  tell.  The  moft  notable,  a  kind  of  Spi(ler  about  the  Bignefs  of  a 
Beetle,  the  Form  neareft  of  aCrab-Fifh,  with  an  odd  kind  of  Orifice  vifible 
in*  the  Belly,  whence  the  Web  proceeded. 

July  I,  Extream  hot.  i,  Foggy  in  the  Morning;  «bout  nine  a.  m.  a  few 
Drops;  after,  clear.  3,  In  the  Morning  a  ^reat  Fog;  about  nine  a.m.  it 
rained  fmallRain  for  near  an  Hour;  towards  Night  more  foggy  than  ever 
before;  about  fix  /.  m.  fmall  Raiiikfor  a  little  time,  from  eight  till  paft  nine 
fomewhat  more  brisk  Rain,  after  that  it-<:4^ared.up.  4,  From  nine  a.m.  to 
three  p,  m.  fmaU'Rain,  the  reft  foggy  j  between  ten  and  eleven^,  m.  fomc 
Rain,  f ,  From  two  a.  m.  till  paft  eight  conftant  Rain,  fometimes  very  fierce,' 
fometimes  moderate,. about  ten  a,m.  fome  Rain;  between  two  and  three/,  m* 
it  began  to  rain,  but  continued  not  long}  from  eight  p.m.  to  ten.  Rain. 
6,  From  afcout  two^.  i».  to  fix,  Rain;  after,  fair.  7,  Foggy  and  cloudy, 
between  feven  and  eight  a.  m.  fome  Drops.  8,  Foggy  m  the  Morning,  other- 
wife  clear  and  hot.  p.  About  one  a.  m.  a  fmart  shower;  between  three 
and  five,  fomc  more  Rain.  The  Day  after  foggy.  10,  Very  dull  and  clou- 
>dy ;  from  three  p.  m.  till  Night,  a  very  great  Mift.  1 1,  Tole- 


(  J7) 

It,  Tolerably  clear,  and  vety  hoc,  yet  fomewhat  foggy  Morning  and 
Evening,  iz,  Cloudy^  thence  to  ly  in  the  Morning  and  Evening  roggy, 
cHc  very  hot.  if.  Cloudy  i  about  ten  a.  m.  fome  Dropsy  from  halfan  Hour 
pad  two  till  four,  moderate  Rain  ^  about  feven,  fome  Drops  i  cloudy,  feveral 
times  it  dropped  a  little,  but  nothing  confiderable.  17,  A  little  before  Day 
a  ihort  Shower  -,  after,  cloudy ;  thence  to  lo,  foggy  Morning  and  Evening, 
and  rbe  moil  part  cloudy. 

zo,  Very  clear  all  Day,  and  extream  hot.  zi.  Not  fosgy  at  all|  yet 
fomewhat  cloudy,  but  about  Mid-day  it  cleared  up.  iz  and  z}.  Very  clear 
and  extreani  hot.  24,  Cloudy  in  the  Morning  ^  after  as  the  two  laft.  if. 
Cloudy,  but  not  mifty  nor  foggy  ^  fultry  hot.  itf.  In  the  Morning  cloudy  % 
after,  extrcam  hot.  27,  Hot  and  clean  28,  Thin  Qouds,  through  which 
the  Sua  (hone  very  hot.  2p  and  30,  Cloudy.  31,  About  three  a.  m.  two 
ihort  Storms  of  Rain,  the  Day  after  clear  and  hot. 

Two  Funerals  ^  one  the  feventeenth  drowned,  the  other  the  twenty  firft 
of  a  Fever. 

Aug.  I  to  f ,  Clear,  for  the  moft  part  in  the  Momines  cloudy  |  but  with- 
out Fogs,  {bmetitnes  very  hot.  f ,  About  five  a.  m.  a  Shower  near  an  Hour 
loog,  about  feven  another  for  half  an  Hour  1  till  ten,  fome  fmall  Rain  \  thence 
cloudy  till  one,  about  feven  /.  m.  a  few  Drops.  6,  Cloudy  all  Day,  fome* 
times  it  dropp'd  a  little.    7,  About  two  a.  m.  violent  Rain  with  Wind  for  a* 


bove  half  an  Hour )  the  Day  after,  cloudy.  8  and  p.  Cloudy  and  fo^y-  109 
More  foggy  than  ordinary}  about  ten  a.  m.  a  great  Mift,  or  fmall %in  for 
the  moft  part  of  the  Day  after. 

II,  T^oggfj  as  the  former,  and  mifty }  between  eight  and  nine  a.  m.  a  Show- 
er of  fmaURain}  Afternoon,  clear,  ii.  Small  Rain  in  the  Morning)  after, 
as  II.  I ),  Clear  and  hot,  the  Ijmd  Breeze  very  ftrong.  14,  Cloudy  all  Day, 
the  Land  Breeze  tam*d  to  a  kind  of  Hernutany  but  not  troubkiotne,  nor 
continued  beyond  this  Day.  i  f ,  Cloudy,  fevierd  Times  veiy  mifty,  and  fome 
finall  Rain,  itf,  Cioudv^  but  no  hAx&%  Afternoon,  clear:  Thence  to  zz^ 
Clear  and  hots  but  the  Nights  colder  than  at  other  Times. 

2Z,  At  fix,  f.  m.  Cloudy,  a  Wind  Tamado^  but  moderate,  with  fome  Drops 
of  Rain  very  large,  z^.  Clear  and  hot.  14,  Cloudy  and  mifty  at  firft  1  a* 
boot  ten  a.  m,  clear  and  hot.  2f ,  Clear  and  hot.  26,  Very  foggy.  Morning 
and  Evening}  for  the  reft,  hot.  17,  From  five  to  ten  a.  m.  it  rained  fmart- 
ly)  thence  cloudy }  about  two^.«r.  it  cleared  up  for  a  while}  about  nine 
p.  m.  a  fharp  Rain  for  half  an  Hour }  18,  Between  twelve  and  three  a.  m.  it 
rained  about  two  Hours  i  about  feven  fome  few  Drops  1  after,  cloudy  %  in  the 
Middle  of  the  Day  it  cleared  a  little,  but  quickly  overcaft  again,  ip.  In  the 
Night  feme  Rain^  at  feven,  a.  m.  Rain  for  half  an  Houri  till  paft  twehre  a 
very  thick  Mift}  about  three  p.  m.  clears  at  Night  a  very  thick  Mift.  To 
the  End  cloudy  and  mifty. 

Three  Funerals  $  6,  one  of  a  Fever)  7,  another  of  a  Confiimption$  ap, 
a  third  of  a  Fever. 

Sefi.  I  and z,  as  the  laft.  ),Some  few  Drops:  Thence  to  8,  cloudy  alfo  and 

mifty.  8,  About  fix  jp.  m.  (ome  fmall  Rainj  between  eight  ai^  ten^  mi.  for  an 
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Hour  pretty  brisk  Rain.  '  p^  In  the  Morning  cloudy  and  mifly«    lo.  About 
ten  p.  m.  a  little  Rain. 

1 1 ,  Extream  hot  and  clear  \  in  the  Night  confiderable  Rain  for  feveral 
Hours.  II,  About  ten  a.  m.  fome  fmall  Rain,  the  Morning  very  foggy,  Af- 
ternoon clear,  i;.  Clear  and  hot.  14  and  if,  In  the  Morning  extream 
clouHy,  and  fome  Drops  of  Rain*  16,  Clear  and  extream  hot.  17^  Mode* 
rate,  about  feven^.  m.  fome  Dropsy  at  Night  alfo  fome  Rain,  not  confidera* 
ble.  18,  Cloudy  i  in  the  Morning  about  twelve,  fome  Dropsy  all  this  Week, 
Morning  and  Evening,  foggy  and  thick.  19,  20,  11,  Extream  hot|  the 
Fogs  ceafed. 

2Z,  About  one  a.m.  fome  Rain^  the  Day  after  cloudy.    2;,  24,  if.  In 
the  Morning  cloudy  >  after,  very  hot.     26,  At  Night  alfo  fomewhat  roifty,  • 
with  many  Flaihcs  of  Lightning,  but  no  Thunder.    The  like  FldHies  moil 
Nights  to  the  End  of  the  Month,  alfo  often  cloudy  >  at  other  Times  extream 
hot. 

Two  Funerals  J  one  the  nineteenth  of  a  Fever  j  the  other  the  twenty  fixth, 
whofe  Difeafe  I  do  not  know. 

OSlober  i ,  About  three  a.  m.  a  very  fierce  Rain  for  near  an  Hour,  milder 
towards  the  Endi  the  Day  after  fome  flying  Clouds.  2,  About  four,  a.  m. 
a  little  Rain,  the  Day  after  as  before >  from  eight  />.  m.  till  ten,  moderate 
Rain.  2,  Cloudy ^  about  ten  a.m.  Rain  for  fomewhat  more  than  an  Hour. 
4,  Cloudy,  between  eight  and  ten^.  m.  a  very  fmart  Rain  for  above  an  Hour. 
f.  About  mnta.m.  a  little  Shower.  <$,  About  five,  a.  m.  a  little  Shower  $  a* 
nother  paft  fix  :  The  Day  after,  and  the  feventh,  extream  hot.  8,  Hot  in 
the  Morning  $  Afternoon  a  Shew  of  a  Tornado^  with  Thunder,  and  a  con- 
fiderable Wind,  but  no  Rain. 

Thence  to  16,  (bme  flyii^  Clouds,  but  generally  hot.  16,  About  four 
p.  m.  a  little  Rain,  the  Sun  £ining  then,  and  the  whole  Day,  very  hot  ^  a- 
bout  eight  p.  m.  a  very  ilrong  Torvadoy  Wind'  and  Rain  for  about  half  an 
Hour,  afterward,  the  Rain  continued,  but  more-  moderate^  for  near  t^o 
Hours.  17,  Clear  and  hot.  18,  So  too,  except  that  about  three  ^.  m.  there 
was  a  very  ihort  Shower.     19  and  20,  fomewhat  cloudy. 

ai.  About  feven4.  m.  a  few  Drops  j  after,  clear  and  extream  hot,  but 
quickly  cloudy  again ^  at  eleven  a.m.  a  violent  7'ornado^  with  very  ftrong  Rain 
and  Thunder  for  near  an  Hour  1  chence  all  the  Time  till  Night,  thick  and 
miHys  till  tvo p.m.  Rain.  . 22,  Cloudy.  23,  Clear  and  hot.  24,  Somewhat 
cloudy;  at  fevenjp.  m.  a  little  Rain.  2f,  Cloudy  j  about  eleven  a.  m.  Expc* 
Qi^xxwi oi ^Tarnado^  with  {oxsiZ  Thunder^  but  it  ended  in  a  few  Drops  of  Rain 
about  onejp.  m.  2(J,  About  two<f.  m.  a  very  violent  T^rnadoy  and  after  the 
Wind,  Rain  not  very  fierce,  which  laftcd  till  eight  a,  m.  the  Day  after  clou- 
dy. 27,  About  itn  p.m.  a  violent  Wind  with  Rain,  but  it  lafted  not  long. 
28,  About  three  a.  m.  a  ftrong  Rain  for  near  an  Hour,  the  Day  after  extream 
hot.  29  and  50,  Hot,  yet  with  fome  Clouds.  30,  Half  an  Hour  after  eleven 
p.m.  began  a  very  furious  Tornado^  the  Wind  was  quickly  over,  but  the  Rain 
lafted  with  extream  Violence  about  two  Hours.  51,  In  the  Morning  very 
hot,  about  two  p.  m.  a  violem  Tornad$^  with  Rain  and  Thunder  very  near,  it 

ceafed 
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ceafed  rometimes^  but  bcgioniog  agaio^  kHed  till  near  foiif  jt  m.  kftrrr^ 

cloudy. 

Three  Funerals,  all  upon  the  fixth  Day  }  two  of  Fertrs,  the  other  I  know 
not. 

Nov.  Gear  and  extream  hot  till  the  fixch.  tf,  About  half  an  Hour  paft 
one  in  the  Morning,  a  very  violent  Rain  for  more  than  an  Hour. 

Thence  to  14,  except  that  the  eleventh  at  Night  there  were  fome  few 
Drops,  very  hot. 

14,  Extream  hot,  about  nine^.  m.  a  Uttle  Showery  the  lame  Niffht  aboat 
one, a  fmart  Rain  for  an  Hour  and  half,  if.  Hot,  toward  Night  cloudy  and 
foggy:  Thence  to  ip  very  hot.  ip.  Some  Likelihood  oi^iirnaio^  but  no- 
thing followed. 

10,  Aboat  one  p.  m.  a  ihort  Shower,  i^KMit  a  Quarter  paft  two  another 
not  much  longer  $  till  Night  cloudy:  Thence  to  itf,  no  RatUy  but  cloudy 
and  fomewhat  cooler  ^  yec  fome  Days  extream  hot.  16,  About  ten  p.  m.  a 
fhort  Shower.  17,  About  two  another,  the  reft  clear.  30,  About  two  a.m. 
fierce  Rain  for  about  half  an  Hour. 

This  laft  Year  has  been  the  wetteft  and  moft  cloudy  of  any  that  can  be  i».  p.  ox. 
here  remcnobred  ^  yet  the  Air  has  been  clearer  than  it  ufea  to  be  in  England 
one  Day  with  another. 

A  Tifrnsih  is  a  violent  Storm  of  Wind,  followed  commonly  by  Rain,  but  ^*  P-  ^9u 
not  always  s  the  Wind  ceales  not  prefentlv  upon  the  Rain,  but  after,  fome* 
times  it  does :  In  this  Place  it  comes  (as  aoes  an  HermHan)  moft  frequently 
from  the  Noitb^  taking  in  the  next  Points,  whether  to  the  Eaft  or  We^ 
but  chiefly  the  Eaft,  tho*  I  have  feen  both  that  and  an  Hermitan  from  other 
Points }  to  the  Account  is  not  without  Exception.  There  are  in  it  (hort 
Qocertain  Blafts  from  all  Quarters,  which  I  believe  reach  not  many  Yaixls, 
hot  the  general  Wind  (for  ought  that  I  fee)  is  not  fo  unconftant^  Veflelt 
that  go  to  Windward  are  helped  by  them,  when  they  are  not  over*ftrong, 
for  they  are  oppofite  to  the  Sea-Breeze^  and  they  can  fteer  by  them  a  regu* 
lar  Couric  \  which  fure  they  could  not  do,  if  they  were  very  irregular.  They 
never  fail  to  give  Warning  before-hand,  tbo*  fometimes  after  that  Warning 
they  do  not  follow;  there  is  a  very  black  Cloud  appears  afar,  in  which  if 
there  be  a  kind  of  white  Spot,  the  Wind  will  be  moft,  if  not  the  Rain  1 
this  the  Saylors  fay.  Sometimes  there  is  that  Mark,  fometimes  not,  tho'  I 
doubt  the  Predi&ion  from  it  is  not  very  certain  %  as  neither  are  aoy  perhaps 
of  that  kind. 
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This  Account  of  the  Quantities  of  Rain  fallen  in  one  Year  in  Grejbam  Coh 
tege^  Lond.  per  Months  begun  Aug.  11,  i(Jpf,  and  the  Rain  was  weighM every 
Monday  Morning  till  jtuguft  iz,  i6p6)  by  Pounds^  Ounces  and  Grains,  Troy 
Weight:  The  Diameter  of  the  Vcflcl  which  receives  the  Rain  being  n,4 
Inches^  whofe  Area  is  a  little  more  than  ioz,i  Inches. 

lb.  Oun.  gr. 
The  Sum  amounted  to  i^i  7  113,  which  is  equal  to  ip,ii  Inches  ui 
a  Cylinder  of  the  i^refaid  Diameter,  viz.  1 1,4  Inches. 
f^.  tr.  Jib  CD  is  a  Frame  to  fupport  the  Glafles.  E  is  a  large  Bolt-head,  with 
A  Neck  of  twenty  Inches  long,  and  capable  of  holding  above  two  Gallons.  F 
is  aFunnel,  whole  Diameter  is  eleven  Inches  and  ^  from  G  to  H.  /,  K^  are 
two  Stays,  or  Pack*Threads  which  are  ftrained  by  two  Pins,  L,  Af,  to  bold 
the  Tunnel  fteady  againft  the  high  Winds.  iST,  the  Pipe  of  the  Tunnel,  at 
JV  being  no  wider  than  7  of  an  Inch,  through  which  the  Evaporation  can  be 
but  little. 
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In  this  Tabic,  the  Quaotity  of  Rain,  which  fell  throoah  aTanocl  of  twehre 
Inches  Diameter,  is  fet  down  in  Pounds  and  Centcfimab  i  and  I  meafnred  ic 
with  a  Cylindrical  Glars,  after  Mr.  Tcwnby^s  Method. 

Where  only  one  fort  of  Weather  ii  noted  upon  one  Day,  that  wu  the 
Weather  of  all  the  Day  i  efpecially  if  the  Barometer  be  noted  three  timei. 
The  fame  obferve  alfo  in  the  Column  of  Winds. 

fo  the  Column  of  Winds,  o  fignifics  a  Calmi  i,  a,  ),  &c.  denotes  the 
Strength  of  the  Wind  ^  wherefore  f ,  or  6,  is  a  little  Storm }  7,  or  8,  a  great 
Scorm. 

1  have  noted  in  the  Column  of  Weather,  the  Depth  of  the  Snow  upon 
the  Ground. 

The  whole  Quamity  of  Rain  that  fell  through  ray  Tunnel  laft  Year,  was 
77,($o  /.  which  is  le(s  than  fell  from  the  Beginning  ot  March  (at  which  time 
I  began  my  Rain  Obfervations)  till  the  End  of  December  1696.  In  which 
ten  Months  there  fell  here,  at  Upminfter^  almoft  ixf /•  and  at  fevmky  in 
Lancafifire  (according  to  Mr.  Jownlefs  Oblervatioiis)  above  lytt.  aod  to  the 
whole  Year  at  Tawnley  103,7^  /. 

XXIV.  The  Quantity  of  Rain  which  fell  through  my  Tunnel  this  Year,  Wf 
i6pS,  was  ixz.ji  Pounds.  I  find  foggy  Weather  mafees  the  Mercwj  rife,  ]S!aAu\l9 
as  wcA  as  the  North  Windi  as  may  be  obferved  in  the  following  Table,  in  Mr.  wuu 
the  Month  of  December^  at  which  Time  the  Mercury  was  very  hij^,  although  ^^!^^*^ 
the  Wind  was  in  the  Southerly  Points.  I  fubmit  it,  whetner  theCaufe  be 
not  the  Increafe  of  the  Weight  of  the  Atmofpherr,  by  an  Addition  of  tbofe 
Vapours  of  whieh  the  Fog  conilfls,  which  are  manileflly  as  heavy  as  the 
Air,  becaufe  they  fwim  in  it  without  afcending?  Thefe  filling  up  many  of  the 
Vacuities  of  the  Air,  without  extruding  much  the  Parts  of  Air  (as  I  ludM 
Clouds  do)  do  add  cohliderably  to  the  Weight  of  the  Atmofphere,  t^To 
auie^t^  A^ercwy  to  zfcend. 

The  greateft  ELange  I  have  ever  obferved  the  Mercury  to  have,  is  no  more 
than  z,iz  Inches^  it  being  here  never  higher  than  30^40  nor  lower  than 
z8,i8  Inches.  The  lowed  it  ever  was,  within  my  CSbfervations,  was  Jan. 
24,  about  two  of  the  Clock  in  the  Afternoon  \  about  which  Hour  Mr.  Town* 
ley  obferved  his  Baronmer  to  fall  to  17,80  Inches,  which,  he  lays,  was  re* 
martaUy  low. 
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As  far  as  I  have  learned,  the  Mercury  rifes  and  falls  much  after  the  fame 
'Meafure  in  mod  Parts  of  ^ur  Iflandj  and  of  this  you  niay  better  judge  by 
Tome  Obfervattons  I  have  here  tranfcribed  and  fcnt  you,  of  the  very  low  Sta- 
tions, December  2,8,  about  three  of  the  Clock  Mercury  28, 17^  on  the  twen- 
ty ninth  about  two  Hours  and  an  half  28,  18  ;  and  Jan.  2,  about  the  fame 
Hour  28,  Of,  and  this  time  it  hardly  rife  before  I  went  to  Bed|  and  on  the 
fixth  dill  about  three  Hours  jlS,  19%  but  this  time  before  nine  at  Night  ic 
was  got  to  2p,28.     What  I  note  is,  that  though  once  I  (aw  it  lower  maoy 
Y^ars  ago,  yet  never  fince  I  kept  my  Obfervations,  did  the  Quick- filver  dc- 
fcend  fo  often  to  thofe  Pitches  \  or  when  it  was  found  very  low,  did  it  ever 
continue  fo  for  any  confiderable  time,  as  it  hath  done  this  Year  >  during  which 
it  hath  never  been  very  high,  and,  as  I  remember,  generally  much  lower 
thta  other  Yean.    This  hath  proved  very  unfeafonable  here,  and  fo  back- 
^ard,  that  I  thought  I  had  never  known  the  like  5  but  examining  my  Obfer- 
vations,  I  find  that  of  1673  i^uch  what  as  late,  though  the  Confequence  prov« 
ed  not  fo  hxz\  to  thefe  Parts  of  all  Europe^  as  this. 
Thi  Wisthtr     XXVI.  At  Mtfiuyiu  China  in  the  Latitude  of  24<>  20'.  N.  jtn.  i(Js>8,  OSoh. 
Itfw,^    From  I  to  8,  the  Weather  was  fair  and  clear,  the  Mercury's  Alt.  2p44  Di- 
Emuy  in    gW.    From  the  eifihth  to  the  eleventh,  clofe  and  cloudy  Weather,  theMer* 

china;  hew  .  t  rx* 

^r.ja.cai.  cury  falhng  to  2P-i4  Dig. 

ingham,  n.      n .  Qofc  Wcathcr,  fomcwhat  doudy    ft.  CWe  Weather, Uewtng  fipefli 
^$tf.p.  S2i.^^  N.E.    13  and  14.  Clofe  and  cloudy  Weather,  with  much  Rain,  and  frefh 
Winds  from  N.  E,  to  N.  H^. 

The  Ttdes^  (which  commonly  flow  three  Fathoms)  did  flow  above  half  a 
Foot  higher  three  Days  after  the  Full-Moon,  than  it  did  on  the  Full- Moon 
at  the  i£quinox. 

I  f .  Fair  and  clear  Weather,  with  fmall  Gales  at  N.  E.  From  the  fifteentbi 
to  the  twenty  fourth,  fine,  moderate,  fair  Weather,  with  fmall  Gales  at  N.  E. 
to  and  the  thirty  firft,  Winds  and  Weather  variaWe. 

Nov.  I  to  I  f .  Variable,  clo(e  and  cloudy  Weather,  with  fbme  Rain,  and 
variable  Gales  round  the  Compafs. 

If.  Fair  and  clear  Weather,  with  fmall  Gales  at  N.  E.  in  the  Morning  the 
•Mercury's  Alt.  2P449  at  Noon  2p44)  and  at  ten  of  the  Night  being  cold,  ri« 

fing 
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fihg  to  ip4^.  1 6.  At  Sun*fiiit^  very  cold,  the  ASffatry's  Alt.  2p|i  j  at  Noon 
fair  and  pleaftnt  W-eather,  the  Mircury  falling  to  ^9^%  at  Night  cold,  ri- 
fiag  to  ZP445  the  Wind  at  A^.  E.  17.  This  Morning  cold,  the  Mercury  at 
*P-rf>  iair  and  clear  Weather  all  Day,  and  at  Night  blowing  fomewhat 
frcfhac  JNT.  E.  the  kf^cury  ttt  I9il.  18.  This  Morning  cold,  the  Mercury 
at  ip^-rj  all  Day  fair  and  pleafant  Weather,  the  Mercury  falling  to  ip^, 
and  by  Noon  to  to^ii  the  Weather  fair,  fomewhat  clofc  and  cloudy,  the 
Afternoon  Sun-{hining  and  warm,  and  at  Night  temperate,  the  Mercury 
GOQtinuingat  2p44-  j  fmall  Winds  at  N,  E.  and  almoft  cajm. 

20.  A  pleaiant  Sun-lhining  Morning,  the  Mercury  at  2p44  \  at  Noon  o* 
▼crcaft  and  clopdy,  with  htile  Wind  at  N.  E.xht  Mercury  falling  to  ip^v  j- 
in  the  Afternoon  fome  Drops  of  Rain,  with  clofe  Weather,  and  at  Night 
the  Mercury  continuing  at  19'^^^  with  fmall  Weflerly  Winds j  fome  Rain 
in  the  Night,     zi.  Clofe  and  cloudy  Weather,  with  fmall  Gales  at  A^.  Ei, 
the  Mercury  at  ip44  in  the  Morning,  and  continued  fo  all  Day,  with  fome 
Drops  of  Rain  in  the  Afternoon,  the  Gale  freflining,  and  a  Shower  of  Rain  at 
eight  of  the  Night,  the  Mercury  rifing  to  I9^h   zz.  Gray  and  clbudy  Wea^ 
toer  all  Day,  with  fre(h  Gales  between  £..and  N.  E.   the  Mercury  at  2p44, 
and  at  Night  rrfing  to  2p44>  fair  Weather,  fomewhat  cloudy.     2j.  A  very 
cold  Mormng,  fair  and  clear,  with  freih  Gales  from  N.  E.  ioN.  the  Mercury 
at  30  Dig.  fair,  and  clear  all  Day,  with  a  moderate  Gale  about  N.  E.  clear  and- 
very  cold  all  Night,,  the  Mercury  continuing  at  30  Dig.     24.  A  fair,  clear 
and  coldMoming,  the  Wind  at  N.E.  a  moderate  Gale,  the  Mercury  conti* 
suing  at  30  Dig.  a  clear  Sun-ihining  Day,  cold  and  clear  all  Night,  the  Mer-^ 
airy  as  before.    2f .  A  fliarp,  cold  Morning,  fair  and  clear,  with  a  moderate. 
Gsde  at  N.  fV.  riu:  Mercury  fallen  to  2p  \  all  Day  fair  and  pleafant,  very 
warm,  aud  no  Wind,  the  Mercury  falling  at  Noon  to  2p44^  and  at  Night, 
being  fomewhat  hazy  and  .calm  withal,  to  2p|>t'.     26.  Temperate  Weather 
^11  Night,  and  this  Morning  fomewhat  clofe  and  hazy,  and  no  Wind,  the 
Mercury  at  Z9^%^  and  towards  Noon  growing  clearer  and  warmer,  rifins  to 
^Ptv  \  fmall  Breezes  at  AT  E.  at  Nighc  falling  to  2Px4>  temperate  Weather. 
27.  Fine,  pleafant  Weather  all  Day,  with  fmall,  variable  Breezes  from  the  N. . 
to  W.  and  about  to  S,  the  Mercury  in  the  Morning  at  2p4^  and  at  Noon 
falling  to  2p  44  and  at  Night  riiing  to  2p44)  fair  Weather  and  calm.    28. 
Fine,  moderate  Weadier,  with  a  Gale  at  A^.  £.  th«  Mercury  at  2p44>  in  the- 
Afternoon  the  Gale  freihned,  the  Weather  fomewhat  cloudy,  and  at  Night 
the  Mercury  was  at  2P449  blowing  frefh.  2p.  Fair  and  clear  Weather,  fome* 
^hat  cold  this  Morning,  with  a  (refh.  Gale  at  N.  E.  the  Mercury  at  Z9^ .. 
fine,.plea(ant  Weather  all  Day,  with  fmall  Gales  at  N.  E.  at  Noon  the  Mer* 
cttry  Calling  to  2P449  and  at  Night  being  clear  and  fomewhat  cold,,  riiing  to  - 
2pi4.     p.  Fair  and  pleafant  Weather,  with  fmall  Gales  at  N.  E.  the  Mer- 
cury at  2p44'S  at  Noona.frefh  Gale,  the  Mercury  Ming  to2p44}  at  Night 
csoiyperatc  Weather,  and  little  Wind,,  the  Mercury  riiing  to  2p44« 

Dfc.  I. Fine,  temperate  Weather,  with  fmall  Uales  at  N^  E.  the  Mercury. 

at  2p|4  in  the  Morning  >  fair  Weather  all  Day,  and  fmall  Breezes  at  N.  E. 

tbeMeccusy  at  Noon  fatliag  to  Z9^  and  in  the  Evening  to  2p44)  and  at 

Nighc  rifing  to  2^449  i^iog  £ne,  clear  Weather.    2.  Fair  and  temperate 

ft  Weather,  > 
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Weather,  Ibmewhac  cloudy,  and  overcaft,  with  finall  Gates  at  N.  E.  The 
Mercury  at  19t^  and  at  Night  rifing  to  25^4*  3  •  A  clear  and  cold  Morning, 
with  a  fine  (harp  Gale  at  N.  b.  E.  the  Mercury  at  1944  }  a  cold  Air  all  Day, 
the  Mercury  at  Noon  falling  to  1944 )  and  at  Night  the  Gale  frcAining  made 
it  colder,  the  Mercury  rifing  to  I9i4*  4.  A  mJrp  Morning,  with  a  frefli 
Gale  at  N.  b.  £.  the  Mercury  at  2944 1  fair  and  clear  all  Day,  with  a  fmall 
Northerly  Gale,  the  Mercury  by  Noon  falling  to  2944  j  a  ferene,  tempe- 
rate Night,  and  almoft  calm,  the  Mercury  as  before,  f.  A  fine,  clear 
Morning,  with  a  moderate  Gale  at  S.  IV.  fbmewhat  cold,  the  Mercury  at 
i944>  at  Noon  a  fmall  Breeze  at  JE.  *.  S.  pleafant  Weather,  the  Mercury 
at  2944>  ac  Night  a  fmall  Gale  at  S.  b.  E.  fair  and  temperate  Weather, 
fomewhat  hazy,  the  Mercury  at  2944- 

6.  This  Morning  fomewhat  clofe  and  cloudy,  with  a  few  Drops  of  Rain, 
the  Weather  temperate,  with  fmall  Soutberlv  Breezes,  the  Mercury  at  2945^, 
the  Afternoon  calm,  and  fomewhat  hazy,  the  Mercury  falling  to  2941^  ^  at 
Night  overcaft  and  cloudy,  with  fome  Rain,  blowing  frcih  at  N.  the  Mer- 
cury rifing  to  2944.  7-  A  gray  Morning,  clearing  up  with  a  frefti  Gale  at 
N.E  the  Mercury  at  294v*»  in  the  Afternoon  the  Horizon  a  little  hazy,  the 
Mercury  falling  to  2944-5  at  Night  clearer,  with  a  freiher  Gale,  the  Mercu*- 
ry  rifing  to  2944*  a  very  cold  Night.  8.  A  (harp,  clear  Morning,  with  a 
£ne  Gale  at  N.  E.  the  Mercury  at  305  at  Noon  falling  to  297!,  a  fine  Sun* 
ihining  Day  >  at  Night  cold  and  clear,  a  fmall  Gale  at  N.  E.  the  Mercury 
rifing  to  JO.  9.  This  Morning  as  the  lad,  all  Day  and  Night  the  fame,  and 
the  Mercury  alfo. 

10.  A  cold  Morning,  fomewhat  foggy,  with  a  fine  Gale  at  N.E.  theMer« 
cury  at^O}  all  Day  fair,  clear,  and  ^n-ihiningi  at  Night  cold,  the  Mer- 
cury at  294^.  1 1 .  A  cold  Morning,  with  a  moderate  Gale  at  N.  JV.  the  Mer« 
cury  at  2944  j  all  Day  fair  and  clear,  the  Mercury  falling  to  2944 1  at  Nigbc 
afreih  Gale  at  N.  E.  the  Mercury  at  2944.  12.  A  gray,  cold  Mornings 
fomewhat  cloudy,  with  a  hazy  Horizon,  a  frefh  Gale  at  JV.  E.  the  Mercury 
at  2944-5  towards  Noon  falling  to  2944,  with  little  Wind  and  fair  Weathers 
at  Night  calm,  and  fomewhat  cold,  the  Mercury  rifing  to  2944.  i  ^  A  fine 
pleafant  Morning,  with  a  fmall  Breeze  at  N.  IV.  the  Mercury  at  2944 )  at 
Noon  a  fmall  Gale  at  N,  E.  and  in  the  Afternoon  calm,  the  Mercury  falling 
to  2944)  all  Day  ferene,  at  Night  calm,  with  a  clear  Sky,  fomewhat  cold^ 
the  Mercury  riung  to  2944.  H-  A  fine,  temperate  Morning,  with  fomc 
fmall  Rain  like  Dew,  and  a  moderate  Gale  at  S.  W.  the  Mercury  at  ^944^1 
the  Afternoon  a  little  overcaft,  and  the  Horizon  fomewhat  hazy,  a  fmall 
Gale  at  S.  E.  the  Mercury  falling  to  2944.5  at  Night  temperate  and  calm, 
the  Mercury  rifing  to  2944-  if-  A  fine,  temperate,  calm  Morning,  the 
Mercury  at  2944  j  at  Noon  fair,  pleafant,  calm  Weather,  the  Mercury 
ftiUen  to  2914,  J  all  the  Afternoon,  and  at  Night,  a  frcih  Gale  at  N.  E.  fair 
Weather,  the  Mercury  rifing  to  2944-  i^-  A  gray,  cloudy  Morning, fomc^ 
what  hazy,  with  a  freih  Gale  at  N.  E.  the  Mercury  at  294^.  >  at  Noon  fair 
and  clear,  and  Gale  moderate,  and  the  Mercury  falling  almoft  to  2944  j 
the  Afternoon  fomewhat  cloudy,  with  a  fine  Gale  at  N,  E.  at  Night* a 
little  Wind,  ferene  and  fharp,  the  Mercury  rifing  to  2944.     17.  A  gray 

Morning, 
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Moroiog  fomewhat  cold,  with  a  fine  Gale  at  N.  E.  the  Mercury  at  zprv^ 
and  at  Noon  falling  to  t9iii  at  Night  little  Wind,  the  Mercury  rifing  to 
tpi^  1 8.  A  fair,  temperate,  calm  Morning,  fomewhat  foggy,  the  Mer- 
cury at  1944)  all  Day  fair  Weather,  fomewhat  cloudy,  witli  fmall  Winds 
ac  N.  E.  the  Mercury  falling  to  19^1  at  Night  blowing  frcfh,  the  Mer- 
cury riling  to  t9ri»  19-  A  gray,  cloudy  Morning,  with  a  frefli  Gale  at 
N.E,  rhe  Mercury  ac  Z9\4-'9  clofe,  thick  Weather,  \^ith  continual  Rain  all 
Day  and  Night,  and  a  moderate  Gale  at  N.  E*  at  Night  the  Mercury  rifing 
to  iplf.  to.  Clofe,  thick,  rainy  Weather,  ip  the  Morning,  with  a  mode- 
rate Gale  at  N.  E.  the  Mercury  falling  below  ip44>  ^nd  by  Noon  to  xprl-i 
continual  thick,  rainy  Weather  all  Day  and  Night,  the  Mercury  at  Z9t^ 
aud  the  Gale  as  before. 

zi.  A  gray,  cloudy  Morning,  but  fair,  and  beginning  to  clear  up,  and 
calm  withal,  the  Mercury  at  is^4j  at  Noon  fair  Weather,  and  fomewhat 
dear,  with  a  fmall  Gale  at  S.  U^.  the  Mercury  falling  to  Z944j  at  Night 
calm  and  fomewhat  cloudy,  the  Mercury  at  ipi^.  it.  A  gray,  cloudy 
Morning,  continuing  fo  all  Pay,  with  a  fmall  Gale  at  N.  E.  the  Mercury  ac 
ip^  at  Night  rifing  to  zp44.  15.  A  grav,  cloudy  Morning,  continuing 
fo  all  Day,  with  fmall  Gales  at  N.  E.  the  Mercury  at  ip^t  1  ac  Nieht  more 
fcrenc,  the  Mercury  rifing  to  ip^J.  14.  A  gray  Morning,  and  calm  Wea- 
ther, the  Meccury  at  i9iii  -cloie  and  <:loudy 'Weather  all  Day,  and  no 
Wind,  the  Mercury  fallmg  to  ip44}  at  Night  rifing  almoft  to  1944.  xf  •  A 
gray,  cloudy  Morning,  (fomeRain  before  Day*lighc)  with  fmall  Southerly 
Breezes,  the  Mercury  at  ip^t^-  Towards  Npon  Sun-ihining  and  plea&nt, 
little  Wind  variable,  the  Mercijiry  falling  to  ip^J.  \  the  Afternoon,  and  at 
N%hr,  ovcrcaft  and  clQudy»  the  Wind  at  S.  b.  E.  and  the  Mercury  rifing  to 
ip44.  zj.  A  fine,  pleafant  Morning,  with  a  hazy  Horizon,  and  altogether 
calm,  the  Mercury  at  Z944,  and  by  Noon  at  Z9^»  all  Day  pleafant  Wea- 
ther, and  at  Night  fmall  Gales  at  Nonb  Eafi^  the  Mercury  rifing  to  ip|4. 
z8«  A  fine,  pleafant  Moroi>]g,  with  a  fmall  Breeze  at  E.N.^.  the  Horizon 
fomewhat  hazy,  and  the  Mercery  at  t9rr^  at  Noon  falling  to  1^44  $  all 
Day  fair  and  pleafant  Weather,  with  the  aforeiaid  Breeze  >  ac  Night  calm, 
the  Mercury  falhnc  almoft  to  z^PtV*  29.  A  gray  Morning,  with  a  clofe  Ho- 
rizon, and  a  fmall &ee2e  about  E.N.  E.  the  Mercury  ztX9^\  calm  all  the 
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Mercury  at  zp^  ^  at  Night  calm,  the  Mercury  at  zp^.  )o.  A  gray,  clou- 
dy Morning,  and  clofe  Weather,  with  a  freih  Gale  at  S.  £.  the  Mercury  at 
i9i^i  All  I^ay  cloudy  and  dark,  the  Gale  frefhning  and  veering  to  E,  N.  E. 
the  Mercury  rifing  to  Z944-  ?'•  Gray,  cloudy  Weather  all  Day,  with  a 
frefh   Gale  at  N.  E.    in  the  Evening  fome  Rain,    blowing    frefli    all 

Night. 

fan.iy  1699.  VariableWeather,  with  fmall  Gales  at  N.  E.  z.  Rainy,  thick 
Weather  all  Day  and  Night,  with  little  Wind  at  N.  E.  J.  Contmual  thick, 
rainy  Weather  all  Day  and  Night,  the  Wind  at  N.  E.  4.  Rkir  Weather,  fome- 
what clofe,  and  calm  all  Day  and  Night,  f .  Clofe  Weather,  with  fome  Rain, 
and  calm  this  Forenoon  ^  and  in  the  Afternoon  a  fmall  Breeze  at  fF.  N.  fK 
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(    ^01    ) 
fhcTcTftBtes,  I  littw  never  fa  down  the  Flying  of  tbrGhnrdr^lmi  Vfhen 

they  varied  from  the  Winds}  which  oftentimes  bftppenSy.efpecially  beforetbd 
Vf^'P^*  Wind  fiiifteth  its  Courfe:  Mountains,  (^c.  may.  caufe  (bme  Variacion,  but  as 
little  at  Upminfier^  as  almoft  any  where.  This  lall  Column  will  be  necct- 
faiy,  amoogft  other  Ufcs,  to  (hew  the  Reafon  why  the  Mercury  varies  fomc- 
times:  As  fuppofe  the  Wind  was  in  the  Southerly  Points,  and  the  Qouds 
fiew  from  the  Northerly  i  the  Ridog  of  the  Mercury  would  be  readily  ac- 
counted for. 
K.  a«j,  ^y  Tigrmometer  is  graduated  by  Inches  and  decimal  Parts.  The  Point  of 
*•  ^^  Freezing  is  about  80,  or  at  moft  81  Degrees,  and  confequently  'tis  cold  at 
-about  po,  and  temperate  at  about  100  Degrees.  I  need  not  fay,  that  the 
X>egrees  above  100  are  warm  or  hot  5  and  thofe  below  80  are  harder  Frofts. 
The  Degrees  of  my  Tbermomittr  reach  to  140,  although  I  could  never  make 
the  Spirits  defcend  with  artificial  Freezing,  much  lower  than  50,  neither 
when  expofed  to  the  Heat  of  a  pretty  ftrong  Sun,  did  they  afcend  above 
:itf.  It  is  placed  in  the  open  Air,  and  always  defended  from  the  Beams^ef 
the  Son«  So  that.it  fheweth  only  the  true  prefem  Temperature  of  the 
Air. 

Tbe  Winter  has  been  (b  mild  (as  appears  by  the  Thermometer)  that  many 
«f  the  Days  of  November  and  December  were  not  much  colder  than  many  of 
the  Mornings  and  Evenings  of  the  warmer  Months.  Theile  two  laS  Months 
have  been  alfo  much  drier  than  ufual,  fo  that  had  it  not  been  for  the  Raiils  of 
OSoberj  perhaps  a  Drought  had  been  a  general  Calamity, 

f  have  had  frequent  Confirmations^ of  what  I  obfcivca  hft  Year,  catiCtm* 
tng  the  Mercury  ri^g  in  foggy  Weather.  The  like  it  doth  al(b  in  n^ifliog 
Weather i.  as  may  be  feen  in  divers  Places  of  this  Table :  Particularly  J)^ 
comber  zs^  the  Weather  being  mifling,  and  Wind  Northerly,  it  afcendedto 
JO, f o  Inches,  the  higheft  I  ever  faw  at  UpBtnfier. 

w'st"?^,     XXVm.  I .  Oaober  30,1 669^  Between  five  and  fix  of  the  Clock  ih  the  Eve- 
h  Mr.  J. '  ning,.  the  Wind  Wefterly,  at  jfjbley  in  Northamptonjhire^  happened  a  formida- 
55^^  bic  Hurricane^  fcarce  bearing  fixty  Yards  in  its  ffrcadth,  and  fpcnding  it  fcff 
4n  about  fevcn  Minutes  of  Time.  Irs  firft  difcerned  Affault  was  upon  a  Afttt- 
4naid^t3ikxn^hct  Pail  and  Hat  from  o£her  Head,  and  carry ingher  PaiLmany 
Scores^  of  Yards  from  her,  where  it  lay  undifco^^ed  fomc  Days.     Next  it 
ftorm'd  the  Yard  of  one  Sprigg^  dwelling  in  fVeftborpy  where  it  blcwa  Wag- 
gOTT-body  ofF  the  Aicte^mxjybfcs^ng  r^cWbeeh  md  A^treer  in  pieces,  aird 
blowing  ihrceof  the  ^keek  fa  (hatterM  over  aWall.  This  ff^aggM  flbQ4  fome* 
what  crofs  to  the  Paflage  of  the  ^»rf.     Another  ff^aggpn  of  Mr.  Salisbury^ 
marched  with  gwat  Speed  upon  its>  fFbeets  agaihft  the  Side  of  his  Houfe,  to 
the  Aftoniihment  of  the  Inhaoitania.     A  Branch  of  an  /IJbrme];  of  that  Big- 
«efr  that  *we- !»%-  Men^could  feance  lift  it,  blew  over  Mr.  Saiisburfs  Hodtr 
withx>ut  hurting  it,  and  yet  this  Branch  was  torn  from  a  Tree  an  hundtcd 
^         Yards  diftant  from  that  Houfe.     A  Slate  waB  forced  upon  a  Windbw  of  the 
•  "HoOfe  of  Sam.  Templtr^  Efqj  which  very  much  bent  an  Iron  Bar  in  it  j  and 
yet  'tis  certain,  that  the  neaieft  Place  the  Slate  was  firft  forced  from,  was 

near 


f  "J ) 

near  200  Yards.  At  Mr.  Maidweft  Senior,  it  forced  open  a  Door,  breaEmg^ 
the  L4tch,  and  thence  marching  through  the  Eittry^  and  forcing  open  the 
Dairy-door,  it  over-turned  the  Milk- Veflels,  and  blew  out  three  Panes  or 
Lights  in  the  Window,  next  it  mounted  the  Chambers^  and  blew  out  p  Ligbfs 
more.  From  thence  it  proceeded  to  the  Par/onage^  whole  Roof  it  more  than 
decimated ;  thence  crofleth  the  narrow  Street,  and  forcibly  drives  a  Man 
headlong  into  the  Doon  of  fbo  Briggs.  Then  it  pafled  with  a  curfory  Salute 
at  Jlo,  Marfton%  down  to  Mr.  Geo.  fngniVs^  at  leaft  a  Furhn^s  Diftance 
from  Marftfm\  and  two  Furlongs  from  Sprig^s^  where  it  plaid  notorious  Ex- 
ploiu,  blowing  a  large  Hovel  of  Pea/i  from  its  Supporters,  and  fetting  ic 
cleverly  upon  the  Ground,  without  any  conHdcrable  Damage  to  the  Thatch. 
Here  it  blew  a  Gate-poft  fix*d  two  Foot  and  an  half  in  the  Ground,  out  oC 
cbe£arth,  and  carried  it  into  the  Fields  many  Yards  from  its  firft  Abode. 

About  half  a  Mile  diftant  from  the  Town  is  a  fmall  fTcoJ  on  the  Top  of 
an  Hill,  and  partly  defcendine  into  a  Vale  encompafled  by  Northerly  and  sou- 
therly Hills  I  fo  that  the  Wind  may  (eem  connn*d  to  the  Vale  as  a  Chanel^ 
before  it  aflaulted  the  Town,  and  thereby  enforced  to  (pend  it  (elf  only  in  that 
Glade.  But  I  am  unapt  to  think,  that  fome  Flatus  from  the  de(cendin^  Wood* 

g:ound  might  contribute  to  this  Accident,  becaufe  the  Wind  contmued,  (b 
r  as  Men  could  judge,  as  high  in  the  Field  afterwards  |  and  the  Site  of  the 
Town  did  expo(e  f by  reafon  of  thofe  Valleys )  a  far  greater  Part  of  the 
Town  to  this  Damage  than  was  troubled,  the  Valley  being  above  four  or  five 
times  the  Breadth  of  that  Part  of  the  Town  concerned  in  it. 

1.  Off.  1 3,  i6jo.  At  Brayhrook  in  Nortbamptonjbire^  about  eleven  a CTocK  tf  ».  j: 
the  Wind  in  a  ftrange  Form  aflaulted  a  Pcafe-Reek  in  the  Field,  uncov^in«^*^J^** 
the  Thatch  of  it,  and  leaving  another  within  twenty  Yards  unconcerned. 
Thence  it  proceeded  to  the  Parfonage,  where  it  carried  not  twelve,  fcarce 
eight  Yards  in  Breadth,  blowing  up  the  End  of  a  Barky-Reek^  and  therewith 
fome  Stakes  ia  it  of  near  five  Foot  long.    In  the  mean  while  it  left  a  IFbeaU 
hevel  within  fix  Yards  of  the  Barky- Reek^  and  being  without  all  Shelter,  ujh 
touched,^  no  Part  of  the  Thatch  of  the  Hovel  being  fo  much  as  furled.    Ne* 
verthele^  it  beat  down  z  Jack-daw  from  the  Reek  with  that  Violence  as  forced « 
the  Guts  out  of  the  Body,  and  made  it  bleed  plentifully  at  the  Mouth.  Thia 
liaw,  and  took  up  in  fome  Company  the  Daw  very  warm.    Thence  it  went 
in  a  right  Line  to  the  Parfonage  Houfe,  took  off  the  Cover  of  all  the  Houfe 
ia  its  Compafs.    From  hence  it  pafled  over  th&Town  without  any  Damage^^ 
die  Reft  of  the  Town  being  low  in  Situation,,  and  went  on  to  a  Place 
Wled  Fortbill^  where  it  uncloathed  fo  much  of  the  Malt-boufe  as  lay  within 
its  Line  and  Breadth,  fo  as  to  expofe  the  Malt  upon  the  Floor  to  the  opea* 
Air. 


ters  ot  a  Mile's  JUiltance  trom  it.  Jttut  (wnat  k  couia  cmeuy  ooierve;  tniere  la^ 
an  Hill  caird  by  the  Name  of  Clackbill^  within  a  Mile  of  it,  and  exa6bly  ia 
that  Point  of  the  Compafs  in  which  the  Wind  then  ftood^.  no  Hill  inits^way.* 
till  the  ff^ind  had  paficd  over  all  the  Places  it  endamaged.  And.  which  i»re* 
ourkable„  there  have  been  two  Earthquakes  in  this  Town  within  thefe  tet^ 

.  Years^ 
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Years,  when  tbe  then  gentle  Air  (or  Wind  ihall  t  call  it)  only  vibrated  upon, 
that  Point  of  theCotnpafs. 
By  Sir  Geo,      J.  Dec.  21, 1^74,  THc  fFind  here  (at  Tarhut)  was  extraordinary  \  It  broke 
J^x24*!°p!*'  a  Standard-Stone,  that  flood  as  an  Obelisk  near  an  old  Church  \  which  Stone 
J07.         was  about  twelve  Foot  high,  five  Foot  broad,  and  near  two  Foot  thick* 
Whole  Woods  were  overturned,  and  torn  up  from  the  Root,  though  in  a 
low  Situation.    It  blew  from  the  North- weft,  and  of  a  long  time  the  Wind 
had  continued  Wefterly. 
buJ^h!*^^"     4.  OSt.  ip,  1695.   There  happened  a  moH  violent  Storm  in  Firgtnla^ 
ft3i.p.'tf59.  which  flopped  the  Courfe  of  the  ancient  Chanels,  and  made  fome  where 
never  were  any :  So  that  betwixt  the  Bounds  of  Firginia  and  Newcafile  in 
Penfylvania^  on  the  Sea-board  fide,  are  many  navigable  Rivers  for  Sloops 
and  fmall  Veflels. 
By..:.. n.     f.  jfug.ij  1694.  There  happened  here  (at  Warrington  in Nortbamptonjhire) 
xi».p.i9z.  5ct^een  bhe  and  two  a  Clock  a  very  terrible  fFbirlwind  amongft  the  Shocks 
of  Corn,  in  that  Part  of  ^(^f^Mr^^i^  C/^/^^  which  is  in  the  Pofieffionof  Mr.^(?/^^ 
ftnd  took  up  into  the  Air  about  80  or  100  Shocks,  carried  a  great  deal  out  of 
Sights  the  reft  was  fcattered  about  tbe  Field,  or  on  the  Tops  of  Houfes  or 
Trees  thereabouts.    I  have  feen  of  the  Corn  which  was  carried  a  Mile  di- 
fiant  from  the  Field;  and  it  is  reported  by  Perfons  of  good  Credit,  that  fome 
Was  carried  four  6t  five  Miles  diftant.    The  fPlirlwind  continued  in  Jcn^ 
\HBnt  Clofe  fbllhalf  an  Hour}  I  nw  felf,  and  feveral  other  Perfons,  {aw  at 
leaft  three  or  four  Waggon  Loads  01  Corn  all  at  once  whirled  about  in  the  Air. 

||M>m  «t     X^jK.  Thefc  Api^earances  are  frequent  abroad,  but  very  feldom  or  never 

^Jj.  feen  before  with  us,  tho*  fome  pretend  to  have  feen  of  them  in  the  Downs. 

h^r.zuAk.Tbe  French  call  them  frombs^  I  fuppofe  from  the  Figure  and  the  Noife  that 
aif^p.  If  ^^^  make,  that  Word  (ignifying  a  fort  of  a  Humming  Top.    They  arc  certain 
"^Elevations  of  Water  durmg  Storms  and  Tempeftsy  reaching  from  the  Superfi- 
"^Cks  of  the  Sea  to  the  Clouds*    They  happen  feveral  Ways,  fomctimes  the 
'Water  isTeen  to  boil,  and  raife  it  felf  for  a  confiderable  Space  round  about  a 
'Foot  frofn  the  Surface,  above  which  appears,  as  it  were,  a  thick  and  black 
'Smoke,  in  the  midft  of  which  is  obferved  a  fort  of  Stream  or  Pipe  refembling 
a  Tunnel,  which  arifeth  as  high  as  the  Clouds }  at  other  times  thefe  Pipes  or 
Tunnels  are  obferv'd  to  come  from  the  Qouds,  and  fuck  up  the  Water  with 
great  Noife  and  Violence.    They  move  from  the  Place  where  they  were  iirft 
gathered,  according  to  the  Motion  of  the  fTinJj  and  difcharge  themfelves 
Sometimes  into  the  Sea,  to  the  unavoidable  Deftru&ion  of  fuch  Ships  as  arc 
in*  their  Way,  if  they  be  fmall  Veflels,  and  to  their  great  Damage  be  they 
never  To  big.    Sometimes  on  the  Shore  beating  down  all  they  meet  with, 
and  raifiqg  the  Sand  and  Stones  to  a  prodigious  Height.    ^Tisfaid  that  Vef- 
fcls,  that  have  any  Force,  ufually  fire  their  Guns  at  them  loaden  with  a  Bar 
of  Iron,  and  if  they  be  fo  happy  as  to  ftrlkc  them,  the  Water  is  prefcntly  feen 
>^to  run  out  of  them  with  a  mighty  Noife,  but  no  further  Mifchief. 

One  of  thefe  Spouts  happened  here  at  Topjbam^  jtug.  7,  1 6p4,  between  nine 
^ad  ten  of  the* Clock  in  the  Forenoons  'twas  then  ^ery  near,  if  not  quite 
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Low- Water,  which  is  looked  on  as  a  fpccial  Providence,  fince  had  it  been 
High- Water,  'tis  concluded  its  Strength  would  have  been  much  greater,  and 
its  Confcqucnces  more  fad.  The  Water  that  was  neareft  feemed  to  fly  hi- 
ther and  thither,  as  tho'  it  would  fain  make  its  Efcape  from  it :  Yet  I  cannot 
find  apon  Enquiry,  that  the  Chanel  was  at  all  wholly  dry.  There  was  alfo 
fomc  Wind,  tho*  not  fo  violent  as  it  had  been  before)  or  when  the  Spout 
orfrmh  began  to  move,  it  went  with  the  Wind  (which  was  then  at  fF.NW.) 
like  a  dark  Smoke. 

The  Marks  -f-H-  ihew  the  River,  O,  the  Spout ^  Sy  Mr.  Seaward's  Houfe,  *"«•  '>• 
which  is  gently  toucht  with  little  Damage,  blowing  only  off  a  few  Tiles ^ 
G,  Widow  Goldswortby^i  Houfe,  which  it  in  part  uncovered,  and  took  al« 
moff  all  the  Thatch  off  her  Garden  Wall.    It  took  off  alfo  an  Apple-tree^ 
which  was  no  way  decayedj^  and  between  fifteen  and  fixteen  Inches  about, 
within  two  or  three  Inches  from  the  Ground,  ahnoft  as  exactly  as  any  Saw 
could  have  done  it,  and  carried  it,  as  I  judge,  between  twenty  and  thirty  Foot 
from  the  Place,  where  it  grew,  and  that  not  forward  in  thePath  that  it  took, 
bat  almoft  diredly  backward,  which  makes  me  conchide,  that  it  had  a  dou* 
ble  Motions  the  one  external  from  the  Wind  ftrait  forwarrf,  the  other  inter- 
nal and  circular,  like  the  Fly  of  a  Jack^  which  a  Man  may  carry  in  his  Hand, 
that  will  ftrike  any  thing  either  forward  or  backward  as  it  meets  with  it.   Hj 
Mr.  Gretfft  Houfe,  which  was  for  the  moft  Part  untiled.    There  were  two 
Houfe  more,  ^,  £,  very  much  damaged  in  their  Coverings,  yet  Mr.  Moit^ 
Mt's  M.  tho*  it  flood  between  them,  and  was  much  higher  than  either,  had 
onfy  two  or  three  Qaarriesof  Ghrfi  broken.     EBEeBj  fceWi  the  March 
of  the  Spout.    X,  Planks  that  were  blown,  fome  upright,  fomc  feveral  Yardi 
out  of  their  Place.    Z),  a  Ship  newly  lanchcd,  of  about  one  hundred  Tuns, 
which  was  much  ftraken,  but  not  hurt.    A,  a  Maft  of  near  a  Tun  Weight, 
thrown  out  of  its  Place.    C,  an  Anchor  that  was  torn  out  of  the  Ground, 
al«!  carried  fevcn  or  eight  Foot  with  a  Boat  that  was  feftco'd  to  it,  and  Mown 
tip  into  the  Air  j  that  Boat  was  rent  from  the  Head  to  the  Keef.    Bj  another 
ftcwBoiit  Mown  about  fix  Foot  high,  and  turned  crpfide  down.    Fy  a  Fifhcr- 
boat  with  one  Man  in  it,  which  was  near  the  Plao^  where  the  Spout  was  at 
firfl  perceived,  but  through  Mercy  efcapcd.    jP,  a  Lane  that  goes  from  the 
River  in  which  fomcHouics  fuffcred  Damage,  which  fhews  that  the  Spout 
was  divided  rn  its  Mafch.    *Ti$  no  fmall  Mercy  that  no  Man,  Woman,  or 
Child  recehred  the  leaft  Injary  m  their  Perfons. 

XXX.   I.  John  Gill  affirms,  that  he  hath  obferved  on  feveral  Occafions,  Pr^^^fiuKi 
that  being  in  a  Calm,  that  Way  which  the  Sea  began  to  loom  or  move,  the  I^j^G^'ftl* 
acxt  Day  t  he  Wind  was  furc  to  blow.  i6.  p.  48*1." 

I.  It  hath  been  the  Cuftomof  onv  Englijh  and  French  Inhabitants  of  the  Pr»ffup.ks 
Ccnibbee  /JlandsyVoknd  in,  about  thie' Month  of  June^  to  the  n^zxvcCaribbees  'l^^^J'iy 
oiDomifiico  and  St.  Fmenty  to  know  whether  there  would  be  ^ny  Hurricafi^t  ""^['hln^-- 
that  Year  5  and  about  ten  or  twelve  Days  before  the  Hurricane  c^mCy  ihcy  ^of**^"-*'^^' 
did  conllantly  fend  rhcm  Word,  and  it  very  rarely  or  fcldom  failed.     Prora  ^*^*^' 
one  of  th'cfc  /ndianSj  (whom  in  i6yj  I  engaged  by  Civihtics  to  remain  with 
mc  feveral  Years,)  I  had  the  following  Prognollicks. 
Vol.Jl.  .  P  I. ^11 
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I .  All  Hurricanes  come  either  on  the  Day  of  the  Full,  Change,  or  Quar- 
ter of  the  Mooo. 

z.  If  it  will  come  on  the  Full- Moon,  you  being  in  the  Change^  then  ob- 
ferve  thcfe  Signs, 

That  Day  you  will  fee  the  Skies  very  turbulent,  the  Sun  more  red  than 
at  other  Times,  a  great  Calm,  and  the  Hills  clear  of  Clouds  or  Fogs  over 
them,  which  in  the  Highlands  are  feldom  fo.  Likewife  in  Hollows,  or  Con- 
caves  of  the  Earth,  or  Wells,  there  will  be  a  great  Noife,  as  if  you  were  in  a 
great  Storm,  and  at  Night  the  Stars  looking  very  big  with  Burs  about  them, 
and  the  North- weft  Sky  very  black  and  foul,  the  Sea  fmelling  ftrongcr  than 
at  other  Times^  as  ufually  it  doth  in  great  Storms,  and  fometimes  that  Day, 
for  an  Hour  or  two,  the  Wind  blows  very  hard  Wefterly,  out  of  his  ufual 
Courfe. 

On  the  Full  of  the  Moon  you  have  the  fame  Signs,  with  a  great  Bur  about 
the  Moon,  and  many  times  about  the  Sun. 

The  like  Signs  muft  be  taken  notice  of  on  the  Quarter  Days  of  the  Moon, 
in  the  Months  of  July^  -^uguft^  and  September  \  for  the  Hurricanes  come  in 
thofe  Months  >  thefooneft  that  I  ever  heard  of  was  the  twenty  fifth  oijuljy 
and  the  lateft  was  the  eighth  of  Septetnber  \  but  the  ufual  Month  they  come  in 
is  Auguft. 

The  Benefit  I  have  bad  of  foretelling  thefe  Hurricanes  is^  that  whereas 
heretofore  they  were  fo  dreadful,  that  all  Ships  were  afraid  to  go  to  Sea,  and 
did  rather  chufe  to  ftay  in  the  Roads  at  Anchor,  than  to  run  the  Hazard  of 
the  mercilefs  Sea,  altho*  never  Ship  eG:aped  at  Anchor,  but  was  caft  a{hore> 
many  times  by  the  Violence  of  the  Storm,  fome  Veflels  have  been  caft  io 
far  on  the  Shore^  that  when  the  Storm  was  over,  they  have  been  from  twea? 
ty  or  thirty  Yards  dry  from  the  Wafti  of  the  Shore,  and  the  Veflels  fet  wholes 
and  by  this  means  the  Lives  of  thofe  that  were  in  thofe  Veflels  were  faved^ 
But  I  finding  that  if  a  Man  keeps  his  Ship  failable,  with  good  Store  of  Ba- 
laft>  his  Ports  well  barr*d  and  calkeds,  hisTop-maftsdown^  and  his  Tops  too 
if  he  have  Time^  his  Yards  a-port  laced^  or  long  Ships,  keeping  fecure  his 
Doors  and  Windows  of  his  Ship,  and  (he  will  lie  as  well  as  in  other  Storms,, 
and  they  may,,  having  their  Ships  in  a  Readinefs^  ftay  in  the  Road  till  the 
Storm  begins,  which  is  always  firft  at  Norths  fo  to  the  North.-weft9  till  he^ 
comes  round  to  the  South-eaft,  and  then  his  Fury  is  over*.    So  with  the 
North  Wind  they  may  run  away  to  the  South,  to  get  themfelves  Sea-roont 
for  drift  of  the  South-weft  Wind  where  he  blows  very  fiercely  j  by  thefe 
Means  I  have,  by  God*s  Bleflii^,  preferved  my  felf  in  two  Hurricanes  at 
Sea^and  in  three  at  Shore,  in  the  Years  i6f7>  itffS^  l66o,  i6<S.f  and  \66jy, 
thofe  at  Sea  \  loft  not  a  Sail,  Yard,,  or  Maft,  they  being  two  great  Hurri* 
canes.    And  in  the  Year  1667,,  I  being  on  Shore  at  Nevis^  there  was  a  Hur* 
ucane  on  the  nineteenth  Day  oijtuguft^  and  fourteen  Days  before  I  did  take 
notice  of  the  foregoing  Sigps  on  a  full  Moon^and  I  acquainted  Sixjobn  Berry^ 
who  was  Commander  of  his  Majcfty's  Ship  Qoronationy  and  feveral  other 
Commanders  there,   who  did  make  their  Ships  ready  for  the  Sea »  and  in 
the  Morning  about  four  of  the  Clock,^  the  Wind  coming  hard  Northerly, 

they 


they  pot  to  Seat  and  by  God's  Bldfiog  came  all  back  in  four  or  five 
Days  time  fafe  to  the  Road  again.  On  the  Shore,  being  confident  of  the 
Hurricane's  coming,  I  took  fuch  Care  before-hand  to  fecure  my  Su« 
gars  and  Goods  in  the  Store-houfc,  that  when  the  Hurricane  had  carried 
away  the  Roof  of  the  Houfe,  all  except  one  Hogfliead  of  Sugar  remained 
fafe. 

The  Reafons  and  Gaufes  of  thefe  violent  Storms,  according  to  my  Judg» 
sent,  may  be  thefe : 

I .  It  is  not  unknown  to  all  Men  of  Experience,  that  to  the  Southward  of 
the  fropui  there  is  conftantly  a  Trade'- fFM^  or  Eafterly  Wind,  which  goes 
from  the  North  to  the  South*Eaft  all  the  Year  about:  except  where  there 
are  Revcrfions  of  Breezesj  and  Inlets  near  the  Land )  fo  that  when  this  Hur- 
ricane, or  rather  Whirlwind,  comes  in  Oppofition  to  the  conftant  Trade- 
wind,  then  he  pours  down  with  that  Force  and  Violence,  that  it  exceeds  all 
Storms  of  Wind  in  the  World  i  for  he  takes  Trees  away  by  the  Roots,  and 
thofe  that  are  extrordinarily  lirong  rooted,  he  twifts  off  to  the  middle :  In 
the  Hurricane  in  1667,  at  Nevis^  I  (aw  the  high  Mountain  that  was  all  green 
with  Trees,  left  in  moft  Places  bare,  and  the  Wood  lying  in  fuch  a  Condi* 
tion,  with  half  Trees,  or  Stumps,  <x  Quarters,  that  one  would  think  it  al« 
moft  incredible. 

X.  It  is  remarkable  by  all  Men  that  have  been  in  thofe  Parts  where  the  Sun 
comes  to  a  Zenitby  that  at  his  Approach  towards  the  Ztniib^  there  is  al- 
ways fair  Weather  $  but  at  his  Return  to  the  Southwards,  it  occafioos  off  the 
North  Parts  of  the  EfuU$oS$aJ  generally  nauch  Rains  and  Storms,  as  Tama^ 
do^Sj  and  the  like,  which  makes  the  Winds  in  the  Tornadoes  to  come  on  (e- 
veral  Points.  But  before  it  comes,  it  calms  the  conftant  Eafterly  Winds  1 
and  when  they  are  paft,  the  Eafterly  Wind  gathers  Force  again,  and  then 
the  Weather  clears  up  fair. 

^ .  The  Wind  being  generally  betwixt  the  TropicAs  Eafterly,  unleis  at  fuch 
Times  as  before  declared,  meeting  with  the  Oppofition  of  thefe  Burricams^ 
which  comes  in  a  contrary  Courfe  to  that  Trade- fTind^  doth  caufe  this  violent 
ff^hirhviftdj  on  the  Sun's  leaving  the  Zenith  of  Barbadoes^  and  thofe  adjacent 
Iflands^  by  which  the  Eafterly  Wind  doth  much  decay  of  his  Strength  >  and 
then  the  Weft  Wind,  which  is  kept  back  by  the  Power  of  the  Sun,  doth 
with  the  greater  Violence  and  Force  pour  down  00  thofe  Parts  where  he  en- 
croaches. And  it  is  ufual  in  our  failing  from  Barbadoes^  or  thofe  Iflands,  to 
the  North  for  a  Wefterly  Wind,  when  we  begin  to  lofc  our  Eafterly  Wind 
to  have  it  calm,  as  it  is  before  Hurricanes :  And  then  the  Wind  fpringing 
up,  caufeth  it  till  it  comes  well  fettled,  to  be  various  1  but  after  the  fettled 
Wefterly  Wind  comes  frefli,  we  have  been  conftantly  without  thofe  Shuf- 
flings from  Point  to  Point. 

Here  it  is  to  be  obferved,  that  all  Hnrrieanes  begin  from  the  North  to  the 
Weftward,  and  on  thofe  Points  that;  the  Eafterly  Wind  doth  moft  violently 
blow,  doth  the  Hurricane  blow  moft  fiercely  againft  itj  for  from  the 
N.  N.  E.  to  the  £.  S.  E.  the  Eafterly  Wind  blowcth  freflicft  j  fo  doth  the 
^.  N.  IV.  to  the  S,  S.  tV.  in  the  Hurricane  blow  moft  violent  \  and  when  he 
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comes  back  ta  the  S.  E.  which  is  the  common  Courfe  of  the  Trade  fUnJ^ 
then  he  ceafeth  of  his  Violence,  and  fo  breaks  up.  So,  with  Sobmiffion  to 
belter  Judgments,  1  take  the  Caufe  of  HurrUajUfs  to  be  the  Suci's  leaving  the 
Zenith  of  thofe  Parts  towards  the  South.  And  Secondly,  thcReverfe  or  Re- 
hounding  back  of  the  Wind,  which  is  occafiooed  by  the  calming  of  the 
Trade  IVind. 

But.  it  will  be  objefted.  Why  (hould  not  this  Storm  be  all  over  chofe  Parts 
of  the  ff^eji'lndiesj  as  well  as  Barbadoes  and  the  Leeward- IJlands?  To  which 
I  anfwer,  That  it  hath,  in  about  twenty  five  Years  of  my  Experience,  taken 
its  Courfe  from  Bermudas  or  Summer- JJlands^  to  the  Carihbee*]Jla»ds%  hoc 
feldom  or  never  doth  he  carry  fuch  a  Breadth,  as  from  the  Latitude  of  i5 
to  9 1  Degrees,  which  are  the  Latitudes  of  the  one  and  the  other  Place  y  but 
it  hath  been  obferved,  that  when  Hurricanes  have  been  in  Msreiniso^  which 
16  within  two  Degrees  of  Latitude,  and  two  Degrees  of  Longitude,  according 
to  the  Miles  of  that  Circle,  yet  no  Hurricane  hath  been  in  Barbadoes  ^  nor 
could  I  ever  call  any  of  the  former  Storms  at  Barbadees  Hurricanes^  till  that 
in  itfTf .  Again,  it  hath  been  noted,  that  Hurricanes  have  done  the  like  to 
the  Northwards:  For  when  the  Hurricaeie  hath  been  ituintegoa  and  Sc.  Cbri^ 
ft0pber%  thofe  Ships  that  wore  but  in  the  Latitude  of  twenty  Degrees  had  no 
Hurricane^  but  conftant  Wefterly  Winds  reafonably  fair,  and  then  there  were 
no  Hurricanes  in  Bermudas  y  and  when  the  Hurricanes  were  at  Bermudas^  the 
Leeward  or  Caribbee  JJlands  had  no  Hurricane  i  nor  had  thofe  lilands  the  /fur- 
picane  when  Barbadees  had  it. 

It  may  well  be  further  obje£ked.  Why  the  Hurricane  was  never  known  to 
go  farther  to  the  Weftward  than  Perje  Rico^  which  lies  in  or  near  the  Lati« 
lude  of  thofe  Iflands  of  St.  Cbriftepber'si  To  this  I  anfwer,  That  from  F^rte 
Riee  downwards^  both  that  liland  as  well  as  Hifpaniola^  and  other  Iflands 
there  adjacent,  are  of  vaft  Greatnefs,  and  very  high  Lands,  that  of  themfelves 
doth  moft  commonly  give  Reverfat  or  Wefterly  Winds  at  Night,  through 
the  Year :  For  there,  for  the  Reafons  aforefaid,  the  Eafterly  Wind,  towards 
Night  doth  calm,  and  thofe  Lands  aiford  a  Land  Wind^  which  the  other 
Iflands  cannot  do,  by  Reafon  of  the  Smallneis  of  thofe  Caribbee  Ifiands^  but 
verv  near  the  Shore,  the  Trade- fHnd  having  bis  full  Power  till  this  General 
fytirl-JVind  comts  for  the  Reafons  aforefaid. 

I  do  imagine  fo  likewife  to  the  Southwards  of  Barbadoes^  where  tbe  Ter^ 
nadoes  come  frequently,  there  is  no  Hurricanes  \  neither  was  there  at  Barba^ 
dces^  when  thefe  Tornadoes  did  commonly  come  there,  which  made  Tome 
fmall  Reverfal,  though  it  was  but  for  two  or  three  Hours :  Yet  the  Eafterly 
Wind,  giving  fome  way  by  the  Sun's  declining  from  that  Zenith^  doth  pre- 
vent this  furious  Reverfe,  where  it  hath  no  Vent,  till  by  the  Violence  of  the 
t^o  fFinds  it  is  forced. 

lH^J^hf  ^-'^^'^  ^®  ^^^  ^  P^  off^aier  (failed  to  the  fame  Degree  as  is  common 
js^XiM  Sea- fVater ^hy  the  Solution  of  about  a  fortieth  Part  of  Salt)  about  four  Inches 
M^Tdm^  ^^P'  *"^  7  Inches T^-  Diameter,  in  which  we  placed  a  Thermometer^  and  by 
nAxtj.li  n^^ans  of  a  Pan  of  Coals,  we  brought  the  Heater  to  the  fame  Degree  of  Heat 
*•>.  MM,  which  is  obferved  to  be  that  of  the  Air  in  our  hottcft  Summeis>  the  ^ormo- 

meter 


mHer  nicely  ihewii^  it.    rTfats  done,  wc  iffixed  the  Pan  of  fFsfir^  with  tfao 

Jkfmomter  in  it,  to  one  End  of  the  Beam  f>f  the  Scales,  and  exa&ly  coumer- 

potfcd  it  with  Weights  in  the  other  Scaler  and  by  the  AppHcation  or  Remo* 

val  of  the  Pan  of  Coals,  we  found  it  very  eafy  to  maintain  the  fFsier  in  the 

fsmc  Degree  of  Heat  precifely.    Dohig  thus,  we  found  the  Weight  of  the 

/Fater  fenfibly  to  decrea&i  and  at  the  End  of  two  Hours  we  obferred,  that 

there  wanted  half  an  Ounce  Trdjj  all  but  7  Grains,  or  133  Grains  of^ater^ 

which  in  that  tune  had  gone  off  in  Vapoor ;  dio'  one  could  hardly  perceive 

it  fiDoak,  and  the  fTater  wtte  not  fenfibly  warm.    This  Quantity  in  fo  fliort 

a  time  feemed  very  confiderable,  beinff  little  lefs  than  6  Ounces  in  14  Hour% 

from  ib  (ball  a  Stnrface  as  a  Circle  of  8  Inches  Diaitaeter.    To  reduce  this 

Espenment  to  an  exaft  Calculus^  and  determine  the  Thicknefs  o£  the  Skin 

qS  fFdter  that  had  fo  evaporated,    I   aflTunie.  the  Experiment  allcdged  by 

Dr.  Eduf.  Bernard  to  have  been  made  in  the  Oxford  Societfj  viz.  that  the  Cube 

Foot  Englijb  of  IVater  weighs  exaftly  j6  Pounds  Troy%  this  divided  by  17^8, 

the  Number  of  inches  in  a  Foot,  wiU  give  zf  j-f  Grains  or  half  Ounce  t;f 

Grains  for  the  Weight  of  a  Cube  Inch  of  JFmter^  wherefore  the  Weight^ 

ofz})  Gmins  u  \^  or  jf  Parts  of  ;8  of  a  Cube  Inch  of  H^0ier.    Now(  cbe  - 

Area  of  the  Circle,  whofe  Diameter  is  j-^  Inches,  is  49  fquare  Inches  1  bgr 

which  dividing  the  Quantity  of  IVatn  evaporated,  viv^.  ^  of  an  Inch,  cm 

Quote  -rU^  or  ^,  (hews  that  the  Thicknefs  of  the  fV&$ir  evaporated  v«i> 

the  f  3d  Part  of  an  Inch :  3ut  vre  will  fuppofe  it  only  the  60th  Part,,  for  the 

Facility  of  Calculation.    If  thrceforc  IVatet  as  warm  as  the  Air  in  Summfff: 

exhales  the  Thicknefs  of  a  60th  Part  of  an  Inch  in  two  Hours  from  ka  whole 

Surftcc,^  in  IX  Hours  it  will  exhale  ^  of  an  Inch  ^  which  Quantity  .wiUbe 

found  abundantly  fuficient  to  ferve  for  all  the  Rains,  SpriiVgs,  and  Dews,  and 

account  for  the  Cafpian  Sea's  being  always  at  a  Standi  neither  wafting  no0 

overflowing  y  as  Ukewife  for  the  Corrent  faid  to  let  always  in,  at  xbeSinigbts 

^Qibraltat^  tho'  t\koit IMkMtefranean  SsMt  receive  b  njany^  and  fo  confi*^ 

4endile  Rivers.  *  '  --'    : 

T&  ei^imate.  the  Qnantitf  of  j^/rr  arif{og(  in  Vapour  out  of  the  Sea^  I 
think  I  ought  to  confider  it  only  for  the  Time  the  Sun  is  up,  for  that  the 
Dews  return  in  the  Night  as  much,  if  not  more  Vapours  than  are  then  emit-^ 
(ed  y  and  in  Suaimer  the  Days  being  longer  than  ti^wlve  Hourt,  this  E^e(s. 
is  balanced  by  the  weaken;  A^i^n:  of  the  Su^,  efpedaHy  when  fifing  before 
the  It^aitr  be  warmed  :  So  that  if  I  aUow  ^  of  an  inch  oft  the  Silrfaee  pf 
the  Sea  to  be  raifcd  per  diemin  Vaf  ours,  it  may  not  be  an  its  probable  Cofi« 
jcftnrc. 

Upon  this  Suppofkion,  every  10  Square  Inches  of  the  Surface  of  the  ff^a^ 
ter  yields  in  Vapour  ^r  ^^Imio  a  Cube  Inch  of  iTaier^  and.  each  Square  Foot 
half  a  fPlne  Pint  -,  every  fpacc  of  4  Foot  Square,  a  Gallon  i  a  Mile  Square^ 
6pi4  Tons,  a  Square  Degree,  &ppofe  of  69  Englifi  Miles,  will  fviporate 
)3  Millions  of  Tuns :  And  if  the  MediferrMean  be  eftimatcd  at  40  Degrees 
long  and  4  broad.  Allowances  being  made  for  the  Places  where  it  is  broader  by 
thote  where  it  is  narrower,  ( and  1  am  fure  I  guefs  at  the  leaft )  there  will 
be  i<So  Square  Degrees   of  Seaj    and   confequcntly   the    whole    Medi" 

terranean. 
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terranean  muft  lofe  in  Vapour,  in  a  Summer's  Day,  at  leaft  f28o  Mil* 
lions  of  Tuns.  And  this  Quantity  of  Vapour,  though  very  great,  is  as 
little  as  can  be  concluded  from  the  Experiment  produced :  And  yet  there 
remains  another  Caufe,  >vhich  cannot  be  reduced  to  the  Rule,  I  mean  the 
PTinds^  whereby  the  Surface  of  the  Heater  is  lick'd  up,  fomewhat  fafter  than 
it  exhales  by  the  Heat  of  the  Sun,  as  is  well  known  to  thofe  that  have  con- 
iidered  thofe  drying  Winds  which  blow  (bmetimes. 

The  Mediterranean  receives  thefc  confiderable  Rivers;  the  Iberus^  the 
Rbone^  the  fiber ^  the  Po^  the  Danube^  the  Neifter^  the  Boryftbenes^  the  ?i- 
nais^  and  the  Nile^  all  the  reft  being  of  no  great  Note,  and  their  Quantity 
of  Water  inconfiderable.  We  will  fuppole  each  of  thefe  nine  Rivers  to 
brine  down  ten  times  as  much  Water  as  the  River  Thames^  not  that  any 
of  them  is  fo  great  in  Reality,  but  to  comprehend  with  them  all  the  fmall 
Rivulets  that  fall  into  the  Sea,  which  ocherwife  I  know  not  bow  to  allow 
for. 

To  calculate  the  Water  of  the  Thames^  I  aflume  that  at  Kingfton  Bridge^ 
where  the  Flood  never  reaches,  and  the  Water  always  runs  down,  the  Breadth 
of  the  Chanel  is  loo  Yards,  and  its  Depth  ^,  it  being  reduced  to  an  E- 
quality,  (in  both  which  Suppofitions  I  am  fure  I  take  with  the  moft.) 
Hence  the  Profile  of  the  Water  in  this  Place  is  joo  Square  Yards:  This 
'  multiplied  by  48  Miles,  (which  I  allow  the  Water  to  run  in  Z4  Hours^  at  z 
Miles  in  an  Hour)  or  84480  Yards,  gives  if  544000  Cubick  Yards  of  Wa- 
ter to  be  evacuated  every  Day,  that,  is,  to  500000  Tons  per  diem^  and  I 
doubt  not  but  in  the  Excefs  of  my  Meafures  of  the  Chanel  of  the  River^ 
I  have  made  more  than  fufficient  Allowance  for  the  Waters  of  che  Breni^ 
the  Wandelj  the  Lea^  and  Darwent^  which  are  all  worth  notice^  chat  (ail 
into  the  Thames  below  Kingfton. 

Now  if  each /of  the  aforefaid  nine  Rivers  yield  ten  times  as  much  Water 
as  the  Thames  doth,  'twill  follow  chat  each  of  them  yields  but  203  Millions 
of  Tons  per  diem^  and  the  whole  nine  but  1817  Millions  of  Tons  in  aDay  ^ 
which  is  but  little  more  than  j-  of  what  is  proved  to  be  raifed  in  Vapour  out 
of  the  Mediterranean  in  twelve  Hours  time. 

ThsEvMffS'     XXXII.  In  order  to  explain  the  Circulation  of  Vapour  experimentally^ 
T^ycufi^^  caufcd  an  Experiment  of  the, Quantity  of  Vapours  arifing  firaply  from  the 
^•#M  4r     Warmth  of  the  Water,  without  being  expofed  either  to  Sun  or.  Wind,  to 
coIk'^^j.  ^^  ^^de  in  Grejfbam  College^  which  was  performed  with  great  Care  and  Ac* 
i^i^^.Edm.  curacy,   by  Mr.  Hunt^  Operator  to   the  Royal  Society.     Having  added  up 
«^!7«° .  ^^^^  ^"^  ^^^  ^^^  Evaporations  of  the  whole  Year,    I   find,   that    from  a 
Surface  as  near  as  could  be  meaiured  of  eight  Square  Inches,  there  did  e* 
vaporate  during  the  Year,  idzpi  Grains  of  Watery  which  is  tS4  Cube  In* 
ches  of  Water,  and  that  divided  by  eight  Inches,  the  Area  of  the  ^Vater's 
Surface,  (hews  that  the  Depth  of  Water  evaporated  in  one  Year  amounts  to 
eight  Inches.     But  this  is  much  too  little  to  anfwer  to  the  Experiments  of 
the  Fr^nchj  who  found  that  it  rained  nineteen  Inches  Water  in  a  Year  at 
Paris ',  or  thofe  of  Mr.  Townley^  who  by  along  continued  Scries  of  Obfcr- 

vations^ 
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▼attorn^  ba$  fufficteotly  proved,  that  in  Lancaflnti^  at  the  Foot  of  the  HilUy 
there  falls  above  forty  Inches  of  Water  in  the  Yearns  time.  Whence  it  is 
very  obvious,  that  the  Sun  and  Wind  are  much  more  the  Caufes  of  Evapo* 
mioo,  than  any  internal  Heat  or  Agitation  of  the  Water. 

The  fame  Obfervations  do  likewife  (hew  an  odd  Quality  in  the  Vapours  of 
Water,  which  is  that  of  adhering  to  the  Surface  that  exhaled  them,  which 
they  clothe  as  it  were  with  a  Fleece  of  vaporous  Air,  which  once  inveftiofi;  iXy 
the  Vapour  rifes  afterwards  in  much  lefs  Quantity :  which  was  (hewed  bf 
the  fmall  Quantity  of  Water  that  was  loft  in  twenty  four  Hour*»  time, 
when  the  Air  was  very  ilill  from  Wind,  in  proportion  to  what  went  away 
when  there  blew  a  ftrong  Gale,  altho*  the  Experimenc  were  made  in-  % 
Place  ai  clofe  from  the  Wind  as  could  be  well  contrived.    For  which  Rea- 
/on  I  do  not  at  all  doabt,  that  had  the  Experiment  been  made  where  the 
Wind  had  come  freely^  it  would  have  carried  away  at  leaft  three  times  a» 
much  as  we  found,  without  the  Afllftance  of  the  Sun,  which*  might  per- 
haps have  doubled  it. 

^y  the  fame  £xpertOMDt  it  likewife  appears,  that  the  Evaporadont  in  M2s/, 
June^  July  J  ^xAJngufi  (which  are  nearly  equal)  are  about  three  timeft  m 
much  as  what  evaporated  in  the  four  Months  of  Novenfkery  Duemiefj  Ja^ 
wuary  and  Fekn^ry^  which  are  likewile  nearly  equal,.  March  and  JfrH  aib- 
fwering  nearly  to  September  and  OSober. 

This  Fleece  of  Vapour  in  ftill  Weather  hangii^  on  the  Surface  of  the  Wft* 
ter,  is  the  Occafion  of  very  ftraoge  Appearances,  l^  the  Refraflion  of  the 
laid  Vapcmrs  differing  from  that  of  the  common  Air,  wheiehjE^xvery  thing 
appears  raifed,  as  Houfcs  like  Steeples,  Ships  as  on  Land  above  the  Watery 
and  the  Land  rai(ed>  and  as  it  were^  lifted  from  the  Sea,  and  many  time» 
feeming  to  overhailg*^  And  thiy  may  give  a  tolerable  Account  of  what  I  have 
heard  of  (eeing  the  Caule  at.  high  Water  time,  .in  the  Ifle  .of  D^^gs^  fromt 
Greeftwickf  when  qone  ate  to  be  jeen  at  low  Water  (^which  fome  have  en- 
deavour'd  to  explain^  by.fuppofing  the  Ifle  of  Dogs  to. have  been  lifted  by 
the  Tide  coming  under  iu  But  the  evaporous  Effluvia  of  Water  having  a. 
greater  Degree  of  Refsaftion  than  the  common  Air^.  may  fu6ice  to  bnng. 
thofe  Beams  down  to  the  Eye,  which  when  the  Water  is  retired,  and  the 
Vapours  fubfided  with  it,  pals  above,  and  confequently  tbe  Objefts.  fcen  at 
die  one  time,  may  be  conceived  to  difappear  at  the  other. 
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iVi/^That  in  the  Column  of  the  Thermometer^— ^denotes 
Degrees  of  Cold  below  the  freezing  Point  •,  and  that  from  the 
teothjofiVbv.tothcEndbelongto  the  foregoing  Year  i6pz, 
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^'''  ^^.arlr'       XX?\III,  I .  The  JJr  agrees  \?ith  all  other  Fhiidj  in  this,  that  ir  gravitgteh 
%m^!hT   and  it  has  this  peculiar  Property    (whicii  is  not  fo  much  obferved  of  other 

lif'Zarali-  ^^^^^^0  ^J^'^^  ^^s  Jpecifical  Gravity  i«  iwt  always  the  (ame.     Now  ypu  know 
ty'^} the Ai-  according  to  the  certain  Rules  of  the  balancing  of  Fluids  aniongft  themfelves, 
Tr°Dr^%Vi'  ^^^^7  Fluid  fpecijicaly  lighter  than  another,  will  afcend  and  emerge  above  it^and 
den.  n.  171.  cvety  Fluid  fpecificaily  heavier  than  another,  will  defcend  zndfubfide  below.  Now 
p.  P9I.       there  is  tome  ccrLxinProfortwn  between  xhe  fpecifical  Graviiks  of  the  Fluid  of 
jiir^  and  of  that  wb;£h  afcends  xtiVapours^  and  fails  down  again  into/f^y^aod 
it'  this  Proportion  wej-e  dlill  the  fame,  'tis  like  we  would  have  no  Commixture  of 
thofe  Fluids^hut  the  Fapours  would  cither  always  float  ibove  or  always  (lay  be* 
low  But  this  Proportion  o£  their  fpec^al  Gravity  is  fre<|uentjy  changed,  for  it's 
known  that^^er  when  warm  and  tepid  is  lighter  than  when  it  is  cold, and  the 
daily  Obfervations  of  the  different  Heughts  of  the  Mercury  Jo  the  Barofcofe  do 
make  appear,  chat  the  Jtmofphert^Gr^vxiy  is  not  always  the  fame.  And  Jiow 
from  thele  known  Properties  maybe  eaGly  deduced  a  ftatieal  Account  of  the 
ri(ing  of  Vapours^  their  bemg  carried  in  the  Air  in  Clouds,  and  their  falling 
ilown  again  into  Raio.    For  jf  we  may  be  allowed  to  fuppoG:  that  when  the 
Atmofphere  is  heaviefl«  there  is  fome  fuch  Proportion  between  \u  fpecificalGrA^ 
vity^  and  that  of  the  Fluid  of  Vapours,  as  there  is  hctwetrx  fp^atn  and  Oyl^  the 
Vapours  according  to  the  knownLawsoff^/W/mtrft  needs  afcend,  and  fi>loQg 
as  this  Proportion  continues  they  muft  needs  float  above  in  the^/r  |   but  whea 
the  jftmofpbere's  Gravity  is  changed,  the  Fapours  muft  Call  down  again. 

I  do  not  know  any  determinate  Inibument  that  will  indicate  the  jf/iettto£ 
Vapours,  as  certainly  as  thcBarofcope  does  the  Change  of  the^/r's  Wei^h^ 
( for  our  common  Hygrofcopes  are  not  very  exad,  and  befides  I  Aippofe  their 
Change  by  Moifhire  {hews  rather  the  falling  than  tlie  rifing  of  Vapours)  yet 
there  are  two  or  three  Obfervations  which  feem  certain /»^Vii/i^ffj of  iheir  A* 
(cent :  as  firft,  xf  the  Horizon  and  the  remote  Hills  feetn  fmoaky,and  inccofpi- 
cuous,  fo  that  nothing  can  be  feei^  at  aiw  Difknce,  and  that  tbo'  the  Heavoos 
be  not  cloudy  but  dear^  and  tho'  there  be  no  Fog,nor  yet  any  Cap  of  Clouds 
upon  the  Hils  (which  do  i-atber  indicate  the  falling  of  f^apours^)  jfgain^  if  when 
you  look  to  any  dillant  I'art  of  the  Country,  round  about  you,  it  a|^ar  all 
in  an  undulatiog  Motion,  this  feems  to  be  a  Sign  of  the  plentiful  riiiiijg  k£ 
Vapours,  for  this  is  only  occafioned  hy  looking  throiigh  an  unequal  .wavii^ 
Medium^  which  makes  frequent  Ixxfle&iDns  of  the  Beams  of  Light,  as  you  (be 
any  Obje&  feems  to  have  a  tremulating  Motion  in  all  its  Parts  when  you 
look  upon  it  throu^  Smoke.  Another  Indication  of  the  Afcent  of  Vapoura 
fcems  to  be  the  copious  rifing  of  Steams  above  Waters,  Marifh  Grounds^  and 
Fens,  which  is  frequently  fecn  in  Fi  ofls,  and  in  cool  Nights  in  Summer.  To 
thefe  I  may  add  theRednefsof  the  Sun  (fo  as  to  be  eafily  look'd  upon)  and 
Moon,  a  confiderable  Time  before  their  letting,  or  after  their  rifiqg.  Now 
fince  1  have  had  Occafion  to  make  Obfervations  of  the  Barofcope^  I  have  always 
taken  notice  of  all  thefe,.when  the  Mercury  was  rifing,  and  confequently  in 
the  Incrtafe  of  the  jftmo/pbere'sGrsivny  :  But  on  the  contrary,  when  the  Mer^ 
cury  has  been  low  in  the  Barofcope^  and  fo  the  AtmofpherthGravity  lefs,  I  have 
obfcrvtd  none  of  thcfe  EflFe^b,  but  the  renwtc  Hills  were  clear  and  diftinft, 

(unlefs 
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(unlcTs  fometimcs  a  Cloud  had  fall'D  down  upon  them )  and  no  waving  to  he 
obfcrved  in  the  Air,  nor  Sceatm  from  the  Waters.  I  know  not  whether  1  may 
addhcrcaConjcdurc  about  the  great  Light,  and  the  Capra  fait  antes  ^  which 
arc  fomc  Nights  to  be  fcen  in  the  North.  I  have  taken  notice  of  i  hem  ufually 
vhtTii}\t Mercury  has  been  high  xtuhtBarofcope^  and  then  they  appearing  in 
that  Quarter  of  the  Heavens  where  the  Sun  is  at  that  Time  below  the  H&ri^ 
zon-f  this  has  given  me  OccaHon  to  think,  that  perhaps  the  Steams  of  Va< 
pours  may  have  afcended  fo  far  in  the  jltmofpbere  as  to  be  beyond  the£anh*s 
Sfaadow  in  that  Part  of  the  Horizotty  and  fo  by  refrafting  the  Beams  of  Light 
toward  us  to  occafion  that  Light,  and  thofe  Capr£  faltantes.  It  mav  be  con- 
fidered  alfo  whether  the  red  Skies  in  the  Evening,  which  betoken  rair  Wea- 
ther, do  not  proceed  from  the  Height  of  the  Clouds  occafioned  at  that  Time 
by  the  Incf  eafe  of  thejpecifical  Gravity  of  the  jtt9H§fpb$re. 

Now  as  CO  the  falling  down  of  the  Vapours  again,  it  is  yifible  by  their  ga^ 
dKxing  into  thick  and  dark  Clouds,  by  the  fiUling  down  of  Clouds  and  Mifb 
oa  theTopaof  Hillst  and  thick  Fogs  in  the  Air,  and  by  their  dropping  down 
intoRain^  Snow,  f^c.  and  that  tbefe  do  ufiially  fall  out  only  when  tneA^* 
my  fubfides  a  little,  and  confequently  when  the  jUwepfpttra't  Gravity  is  lc6, 
i^the  cQn&^t  Obfcrvacion  of  thofe  who  have  had  Occafion  to  take  notice  of 
the  Changes  of  the  BAr0fc$pe. 

Agalnft  this  it  may  be  obje^cd,  that  it  is  dbfervable  maay  times  that  even 
when  the  Mercury  in  the  Bofe/cop^  is  rifing,  there  will  be  lUin,  and  partico- 
larlj  fometitnes  \nN0rtlhE4fi  Winds.  To  this  I  anfwer,  That  if  the  Ctouds 
have  been  carried  for  fome  while  towards  one  Quarter  of  the  Heavens  by  the 
Winds^  and  then  if  the  fViuds  do  fuddenly  change  into  another  Quarter^ 
thefe  FapQurs  which  were  formerly  fcauer*d  into  mall  Panicles,  and  fo  did 
cafiiy  float,  are  fuddenly  driven  together  ioto  Httle  Drops,  and  fo  mud  needs 
M  dawn  into  Rain^  and  therefore  the  falling  of  Rain  while  the  Mercury  ia 
tifing^  is  obfervable  only  upon  the  fudden  Change  of  contrary  Winds. 

But  let  us  cooler  in  the  next  Plaoe^  wbecber  thofe  frequent  Ctmmmims 

ia  the  jiir^  which  we  call  ffeudsy  may  not  be  accounted  for  upon  the  fame 

Priflciples.   That  known  Definiiien  otArcbimtdish  unit erlally  acknowledged^ 

^uod  ear  urn  partium  minus  prejf^  expellaiuiuf  a  magis  prejjls  ^  fe  that  if  there  be 

any  Portion  of  a  Fluid  of  a  far  lefs  Pkrfiure  and  Refiftance  than  the  reft,  the 

whole  Fluid  runs  in  a  Current  thither,  till  all  be  reduced  to  unjEquilHrium. 

Now  k  is  evident  that  the  PreiTurc  of  the  Air  is  not  always  the  fame,  and*tis 

very  probable  (which  Experience  wiU  determine,  by  making  joint  Obferva^ 

tiens  of  the  Barofcope  in  feveral  Places  of  the  Earth  at  the  fame  time)  that  the 

Air'%  Gravity  is  not  alike  chang'd  throughout  the  whole  Aim§fibire  in  an  In- 

ftaat.    So  that  when  the  Air  becomes  fpecifically  lighter  in  one  Place,  or  its 

Preflure  lefiened,  the  neighbouring  Parts  of  the  jftmofphere^  wbofe  fVeigbt  is 

not  thus  lefiened^  run  thither  in  a  Current,  till  the  Atmoffhere  thereabouts  be 

reduced  to  an  jEquilibrium  again,  and  according  to  the  Portion  of  Air  thus 

changed,  and  the  kflenM  or  acquired  Degrees  of  the  H^eigbt  and  Springs  the 

Currents  or  Winds  are  ftrong  or  weak,  of  a  long  or  ihort  Continuance.  Now 

Obfcrvation  and  Experience  do  agree  with  this,  iht  Mercury  being  found  to 

fubfide 
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fubfidc  for  the  moft  Part  in  iht  Barofcope  at  the  rifing  of  Winds  5  at  Icaft  it  is 
obfcrved  to  be  in  Motion,  and  either  rifing  or  falling,  and  confcqucntly,  there 
is  a  Change  in  the  Atmofpbere^s  Prcflure  at  that  Tinoc. 

But  the  great  Difficulty  remains  ftill,  how  to  account  for  the  different 
Changes  of  the  fpccifick  Gravity  of  the  Atmofpbere,  Of  this  there  can  hardly  ' 
be  expcfted  a  fatisfaftory  Account,  tiH  we  come  to  know  theCaufe  of  Gra- 
vity in  general,  and  of  the  Air's  Weight  in  particular^  and  therefore  I  {hall 
only  here  offer  two  or  three  Hints,  which  perhaps  may  incite  others  to  cbn- 
fider  it  more  narrowly.  AnAfirft^  it  is  now  almoft  generally  acknowledged, 
that  there  muft  needs  he  z  Fluid  much  more  fubtile  than  common  ^/>,  atidof 
a  far  greater  Preffure  than^/r,  which  is  theCaufe  of  the  Continuity  and  Co- 
hefion  of  all  terreftrial  Bodies,  and  in  which  the  ^irfeems  as  it  were  to  float, 
and  to  have  the  fame  Relation  to  it,  as  the  Vapours  do  in,  and  have  to  the 
Air,  and  therefore  if  we  could  reach  its  Nature  and  Properties,  it  might  be 
confidered  what  Influence  this  may  have  upon'  the  Change  of  the  Air's  Gra- 
vity. Or^  fecondly^  feeing  the  Infufion  of  one  Liquor  into  another,  in  CAy- 
mical  Preparations^  will  alter  its  fpecifical  Gravity^  fo  that  the  Bodies  which 
were  formerly  born  up  in  it,  will  faH  down  and  be  precipitated,  as  the  Par- 
ticles of  Gold  floating  thro*  jlqua  Regis  will  be  precipitated  by  the  Infufion 
of  another  Chymical  Liquor,  it  may  be  confidered,  whether  Plenty  of  nitrous 
Steams,  or  fome  fuch  Mixture,  may  not  alter  the  Ait's  Jpecificai  Gravity.  Or, 
thirdly^  we  may  pofiGlbly  come  to  a  nearer  Refolution  of  this,  by  confidering 
the  Influence  which  the  Heat  and  Cold  have  upon  the  Air*s  Spring.  The 
Air  you  know  has  this  peculiar  Property,  which  is  not  fo  much  obierved  of 
other  Fluids,  that  it  is  endued  with  Elafticity  as  well  as  Gravity^  and  there- 
fore we  are  10  confider  what  Influence  the  Change  of  its  Spring  may  have  up- 
on the  Change  of  its  Weight  5  and  it  fccms  evident,  that  the  Increafe  of  its 
Spring  doth  diminifli  its  Weight,  and  the  leflening  of  its  Spring  will  increafe 
its  for  upon  the  Increafe  of  the  Air*s  Spring,  the  Air  is  rarified,  and  fo  a 
Icflcr  Portion  of  it  preffes  upon  the  fubjaccnt  Fluid ;  But  when  it  is  leffened 
the  Air  is  conderifed,  and  fo  a  greater  Portion  of  it  prcfles  upon  the  fubjaccnt 
Body.  For  Example,  leE  us  fuppofe  the  fpringy  Particles  of  Air  to  be  like 
the  fpringy  Hairs  of  Wool,  or  the  Spring  of  a  Watch  \  and  that  many  Mil- 
lions of  Rows  of  them  go  to  make  up  the  Cylinder  of  Air,  which  from  the 
top  of  the  Atmofpbere  preffes  upon  the  Mercury  in  the  Barofcope^  and  keeps  it 
fufpcndcd  to  the  Height  of  thirty  Incbesj  let  as  fuppofe  this  Air  rarified,  (o 
that  all  its  fpringy  Particles  expand  themfeives,  and  therefore  (hut  off  of  this 
Cyhnder  fome  thoufands  of  tbofe  Rows  i  this  Cylinder,  being  now  made  up 
of  a  far  leffer  Number  of  thofe  Rows  of  Particles,  muft  needs  have  a  leffer 
Preffure  upon  the  Mercury^  fo  that  it  will  fubfide,  perhaps  to  twenty  nine. 
And  thus  it  continues  till  the  Air's  Spring  be  weakned,  and  fo  the  Particles 
crowded  again  into  narrower  Room.  Now  if  this  be  found  to  hold  in  the  ' 
Tbeery^  Experience  feems  very  well  to  anfwer  it :  For  I  have  hitherto  ob- 
ierved, that  in  cold  Weather,  and  fliarp  Frofts,  the  Mercury  rifes  higheft  in 
the  Barofcope^  and  if  the  Foreign  Meafures  agree  with  ours,  it  is  ufually  hiehcr 
«cre  than  m  Franct  or  Italy.  ^     ^ 


1  ihall  here  lifter  all  fubj^Q  two  or  three  ObTemttoiM,  which  may  lerre 
^0  confirm  what  has  bocQ  faid.    The  firft  is  of  the  courfe  of  the  Weather 
'ooder  or  near  the  Une.    I  have  read  in  the  id  and  fourth  Parts  of  Purcbas 
hisPilgrimSj  (and  I  doubt  not  but  later  Travel  len  atteft  the  fame  Truth)  That^ 
in  Brafilj  and  Guiana  in  Jmerica  y  in  Guinea^  Congo^  and  Ethiopia  in  Africa^  in 
the  Esfi-Indies^  and  the  Maldivt  Iflands^  they  have  almoft  continual  Floods 
of  Rain  from  about  the  beginning  oi  May  to  the  end  of  Augufi^  which  they 
call  their  Winter,  and  the  reft  of  the  Months  of  the  Year  fair  and  clear  Wea- 
ther, which  they  call  their  Summer:  So  that  when  the  Sun  is  neareft  to  them^ 
they  have  conftant  Rains,  and  when  remoteft  fair  Weather.  And  this  I  impute^ 
amoDgft  other  caufcs,  to  the  extraordinary  rarefadion  of  the  Air,  and  leflening 
of  Ixs  fpecijical  Gravity  there  at  that  Time,  fo  that  the  Vapours  in  the  neigh- 
bouring parts  of  the  Air^  do  all  flow  thither,  and  defcend  as  it  were  in  Floods 
of  Rain.     And  as  this  is  reckoned  to  be  the  Caufe  of  the  Inundation  of  the 
Nile^  and  fome  other  Rivers,  fo  perhaps  this  may  be  the  Reafon  alfo,  why 
thofe  Countries  which  are  neigbbouring  to  them,  and  fomewhat  remoter 
from  the  Linij  fuch  as  Egypt^  and  the  like,  have  fcldom  or  never  any  Rain. 
My  (econd  Obfervation  is  of  the  Barofiope^  viz.  That  when  the  Wind  is 
North,  North-eaft,  or  North-weft,  the  Mercury  ever  rifcs^  and  fo  the  Air  is 
heavier }  but  when  the  Wind  comes  from  the  South,  South-eaft,  or  South- 
weft,  it  falls,  and  fo  the  Air's  Gravity  is  lefs:  by  which  we  may  fee  what  In- 
fluence the  Cold  and  Heat  have  upon  the  Air's  Weight  3  and  you  know  a  cold 
Wind  is  faid  to  drive  the  Sails  of  a  Ship  much  more  forcibly  than  a  warm. 

My  third'Obfervation  is  of  an  Experiment  of  the  honourable  Mr.  Boyle ^  n.€.f.f4», 
1  msAe^  faith  be^  by  Diftillation  a  Blood- red  Liquor,  which  chiefly  con(ifted 
of  fuch  falinefpirituous  Particles  as  may  be  obtained  from  the  Mafs  of  Blood 
in  human  Bodies.  This  Liquor  is  of  fuch  a  Nature,  that  if  a  Glafs  Viol  about 
half  filled  with  it,  be  kept  well  ftopt,  the  red  Liquor  will  reft  as  quietly  as 
any  ordinary  one,  without  fending  up  any  Smoak  s  but.  if  the  Viol  be  un- 
ftopr,  fo  that  the  external  Air  be  permitted  to  come  in,  within  a  quarter  of 
a  Minute  or  leis^  there  will  be  elevated  a  copious  white  Smoak,  which  will 
not  only  fill  the  upper  Part  of  the  Gla(s,  but  plentifully  pafs  out  into  the 
open  Air,  till  the  Viol  be  again  ftopped.    jind  a  little  after  be  addsy  If  the  n-  x-i. 
unftopt  Viol  were  placed  in  ovix  racuum^  it  would  not  emit  any  vidble  Steams  ^*  '^^ 
at  all,  nor  fo  much  as  appear  in  the  upper  Part  of  the  Glals  that  held  the 
Liquor }  whereas  when  the  Air  was  by  degrees  rcftorM  at  the  Scop-cock, 
the  returning  Air  would  prefently  raife  the  Fumes,  ^rft  into  the  vacant  Part 
of  the  Viol,  whence  they  would  afcend  into  the  Capacity  of  the  Receivers 
and  likewife  when  the  Air  that  was  requiflte  to  fupport.them  was  pumped 
out,  they  alfo  accompanied  it,  as  their  unpleafant  Smell  evinced,  and  the 
red  Spirit,  tho' it  remained  unftopped,  emitted  no  more  Fumes  till  the  new 
Air  was  let  in  again.    So  far  He.    Such  you  fee  was  the  Proportion  between 
the  Gravity  of  the  Vapours  of  this  red  Liquor  and  the  Air,  that  the  x'\ir  be- 
ing in  its  ordinary  Degree  of  Gravity,  thefe  Vapours  did  afcend :  but  the 
Air's  Gravity  being  much  leflened  in  the  Receiver,   by  the  pumping  out  a 
great  deal  of  it,  and  fo  expanding  the  Spring  of  the  reft,  it  was  not  able  to 
elevate 'thdfc  Vapours. 
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Br  Of.  wai-  t.  That  there  is  in  ctkr  Air  a  Body  more  fubtile  than  are  the  Fiinies  and  • 
\'oo**  ^'  Vapours  mingled  with  it  in  our  lower  Region^  and  which  with  it  do  make' 
up  that  heterogeneous  Mixture  which  we  commonly  call  Air;  I  think  to  be 
very  certain :  But  whether  that  fubtile  Body,  be  (as  Dr.  G4rden  feems  to  fap- 
pofc)  much  heavier,  than  our  common  Air,  I  much  doubt}  and  do  rather 
think  it  not,  not  having  hitherto  obfcrved  any  cogent  Experiment,  either  to 
prove  it  heavy  or  elaftick  :  But  it  may,  for  ought  I  know,  be  void  as  well  of" 
Weight  as  Springs  and,  what  we  find  of  either,  in  our  common  Air,  may  be- 
attributed  to  the  other  Mixtures  with  it.  For  the  Air  being  of  a  different- 
Gravity,  in  different  times  and  Places  (arifing  I  fuppofe  from  the  diflfercnt 
kinds  and  quantities  of  the  Fumes  and  Vapours  and  other  Particles  which  are 
Ingredients  in  it,  and  the  different  Force  of  the  Sun*s  Keat  afting  thereupon, 
increafing  or  allaying  the  Spring  thereof,  and  otherwife)  we  are  therefore  to' 
confider  of  the  Air  as  a  Fluid,  whofe  Parts  are  in  fome  Places  heavier,  and  o- 
thers  lighter.  And  therefore  much  of  a  like  Nature  as  if  they  were  different? 
Fluids,  of  different  fpecifick  or  intenfive  Gravity,  one  from  the  other. 

Now  when  feveral  Fluids,  or  feveral  parts  of  a  Fluid,  are  thus  of  different 
Weights,  they  will  ( from  the  general  Nature  of  heavy  Fluids,)  when  undi- 
fturbed,  change  Placds  with  one  another,  till  the  heavier  becomes  loweft,  and^ 
the  lighter  highcft. 

And  this  not  only  as  to  the  minuter  Parts  >  it  is  obferved  in  Chymical  Pre- 
cipitations, or  the  unking  of  Sand  in  Water,  or  its  fmaller  earthly  Particles^ 
which  fubfide  in  a  muddy  Sediment,  and  the  like  of  other  Liquors  when  at 
reft,  and  the  Atoms  (as  they  were  wont  to  be  called)  flying  in  the  Air  when . 
diflurbed,  but  fubfiding  in  the  form  of  Dud  when  at  reft^  all  which^  accor^ 
ding  as  they  be  fmaller,  do  (ceteris  paribus)  fubfide  more  flowly:  But  much 
more  as  to  larger  Parcels  5  as  whenOyl,  Wine,  Water,  Beer,  or  other  the 
like  Liquors,  are  put  together  in  the  fame  Veffel,  as  will  be  observable  to  the 
Eye,  efpecially  when  their  Colours  are  confiderably  different. 

And  the  fame  will  happen^  if  fome  Parts  of  the  fame  Liquor,  do  accident 
tally  acquire,  by  Expanfion,  or  otherwife,.  a  greater  Degree  of  Lightnefs  than 
the  other  Parts,  thofe  lightned  Parts  afccnding,.  the  heavier  fubfide  ^  as  when 
Water,  Beer,  or  other  thin  Fluids,  be  gradually  heated  by  a  Fire  underneath^ 
the  lower  Parts  being  firft  warmed,  afcend  to  the  Top,  while  the  colder  and  . 
heavier  fubfide  }  whence  we  find  in  fuch  Cafes  that  Bubbles  do  arife,  and 
that  at  the  Top  is  warmer  than  that  at  the  Bottom :  But  in  cafe  what  is 
warmed  be  of  a  thicker  Confidence,  fo  as  that  the  Parts  cannot  readily  fhift 
Places,  that  at  the  bottom  will  be  hotter  ^  and  in  cafe  it  be  heated  by  Fire  0- 
ver  it,  there  will  ( I  fuppofe)  be  no  fuch  Bubbling,  (or  not  fo  much  of  it,) 
that  at  the  Top  being  firlt  heated. 

From  fuch  Confidcrations  as  this,  Dr.  Garden  doth  wellobferve,  that  fome 
Parts  of  the  Air  being  thus,  by  Rarefadion,  or  increafing  the  Spring  there- 
of, or  otherwife,  become  lighter  than  others  j  thefe  heavier  Parts,  rufliing 
into  the  Places  of  thofe  lighter,  may  caufe  a  Wind  as  from  fuch  Parts >  (in 
like  manner  as,  on  a  like  Occafion,  a  Tyde  or  Current  would  arife  in  Wa- 
ter $)  and  other  Accidents  of  alike  Nature.  And  contrariwife,  on  a  contiury 
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And  tlm  I  take  to  be  tnr,  (tbaaA  fiieh  Accidents  happening  very 
Tflriodfljr  and  uncertainly,  will  caoTe  fuch  confiifion  of  motions,  and  diftar* 
bance  of  each  other,  that  it  will  be  bard  to  reduce  them  to  a  regular  Adjuft- 
menc. ) 

But  I  add  thereunto,  that  the  earth's  diurnal  motion  compounded  with 

ITS  annual,  (if  we  admit  that  Hypotbtfit^  as  moft  do  now  a-days)  the  one  in 

fome  parts  accelerating,  in  others  retarding  the  other :  and  its  Difference 

in  different  times  of  the  Year,  by  Reafen  of  the  Obliquity  of  the  Zodiaek  to 

the  jEfuincffial)  and  in  different  times  of  the  month  (bccaure  of  the  Moon's 

different  Pofition,  which  is  an  Appendance  to  the  Elarth's  motion,  and  doth 

thereby  differently  affcd  it,)  and  according  to  the  different  Place  of  the 

Earth  and  Moot>,  as  to  the  Jpbeliom  or  Pmbels$n  of  the  one,  and  the  jfpog^e* 

Mm  or  Perigiemm  of  the  other,  feem  to  me  to  be  of  much  greater  Confidera* 

tion,  not  only  as  to  the  SMing  and  Flowng  of  the  Sea,  but  as  to  the  Winds 

atfo :  efpecially  the  Mmzis  and  Trade-winds^  which  at  certain  Times  of  the 

Day,   of  the  Year,  of  the  Month,  are  obfervcd  to  blow  conftantly,  or 

nofl  frequemly,  from  foch  or  fuch  a  Coafl. 

And  I  am  not  fiii«,  that  the  Body  of  Earth  and  Water  (or  temoueoua 
Globe)  is  exadly  fpherical,  allowing  only  for  the  finall  inequalities  of  Hilk 
and  Dales,  which  in  a  Body  of  that  Greatnefs  are  inconfiderable,  but  may 
have  fomewbat  of  an  Oihng  Spberhdj  having  a  longer  Axis  from  Pole  to  P0//, 
than  at  the  J^fMfor.  And  tho'  this  cannot  be  much,  bocaufe  of  the  Earth's 
Shadow  in  the  Moon's  Eclipfe  appearing  circular!  and  the  Defcent  of 
heavy  bo^^  being  always  ("as  to  Senfe)  in  aj>erpendicular  to  the  Horizon  % 
ytt  if  it  be  but  little,  this,  with  the  Compound  Motions  before  mentioned, 
will  give  the  Ah-  a  confiderable  Diflurbance. 

To  which  I  may  add  alfo,  that  we  are  not  fure  that  the  Seas  and  Conti- 
netts^  which  are  of  very  different  comparative  Weights,  Earth  being  hea- 
vier tlian  Water,  are  fo  ade^ptely  adjuiled  the  one  to  the  other,  as  that 
its  CeotcT'of  Gravity,  by  which  a  Flam  paffing  divides  it  into  parts  /Exfii^ 
ponderan^  is  the  fame  with  its  Center  of  Magnitude,  by  which  it  is  divi- 
dd  into  Parts  equally  great,  which,  if  it  happen  to  be  otherwife,  will  with 
the  reft  make  the  Coofulions  of  the  Air*s  Motions  yet  greater. 

From  the  comparative  Weight  or  Lightnefi  of  the  Air  at  different  times, 
he  deduceth  alfo  the  rifing  or  falling  of  Vapours  in  it.  As  if  when  fuch 
Fanes  or  Vapours,  or  other  the  like  Matters  are  lighter  than  the  Air,  they 
OQghr,  according  to  the  exaft  Redes  of  Hydroftaticksj  to  afcend  therein  i  but 
when  heavier  than  fo,  to  fall  down.  And  this  certainly  {ceteris  paribus)  is 
to  be  admitted  alfo.  Only  I  add  thereto,  that  thefe  ftaikk  Principles  do 
chiefly  take  place,  when  things  are  otherwife  at  Reft  anid  Quiet :  But  when 
they  are  in  Commotion,  it  is  many  times  much  otherwife.  And  in  fuch 
Ciies,  we  oouft,  befides  the  refpeftive  Gravity  take  into  Confideration  the 
Force,  Impdfe,  or  Impetus,  that  is  fuperadded  to  the  refpedive  Gravity  of 
the  Parts  of  Matter.  Thus,  if  a  Bottle  be  {hakef^  the  Sediment  at  the 
^)ttom,  tho*  hesrvier,  and  for  which  Caufe  it  did  before  fubGde,  will  be 
mingkd  with  the  fopeniataat,  (finer  and  ligfiter)  Liouor.  And  if  a  Room 
be  fwept,  it  k^  tts  we  oib  co  fpeok,  ni»ke  a  Diift,  <^^  '^3  tbc  (mall  earthy 
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Particles  of  Duft  will  rife  and  mingle  with  the  Airj  not  becaiiie  they  6e 
lighter  than  it,  for  we  fee  that  at  leifure  they  will  fubfide  again  ^  but  becaufe^ 
by  a  Force  upon  them  they  be  put  into  Motion.     And  this  I  take  to  be  the 
caufe  of  Fumes,  Vapours,  and  other  like  Matters,  (moft  of  them)  which  af- 
cend  in  the  Air,  not  becaufe  lighter  than  it,  but  becaufe  impelled  upward  out 
of  the  Bowels  of  the  Earth,  or  from  the  fuperficial  Parts  of  it,  either  by 
fome  fubterranean  Heats,  or  other  Ferments,  that  put  them  into  Motion,, 
and  force  them  upward,  where  they  remain  fufpended  tn  the  Air,  fo  long  as. 
that  Force  continues,  or  the  Force  of  others  fent  after  them  on  the  like  Er- 
rand, which  rather  impels  them  farther,  than  gives  them  leave  to  fall,  till 
cither  fuch  Force  abate,  or  the  ^eat  Weight  of  fo  many  things  fufpended 
doth  overpower,  not  only  the  Air's  Weight,  but  the  Strength  of  that  that 
impelled  them.     And  that  there  are  fuch  Fumes,  and  other  like  matter  pro-» 
jeded  upwards  from  the  Bowels  of  the  Elarth,  and  fome  of  them  with  great 
Violjencc,  is  undeniable,  not  only  from  Earthquakes  and  other  Eruptions^ 
With  great  Noifes,  as  well  of  Vapours  as  of  burning  Mountains,  but  even 
poyfonous  Steams,  and  others,  in  Mines  and  bubbling  Springs,  where  Bubble$> 
of  Air  are  feen  to  make  their  Paflage  through  the  Water,  aiid  other  Perfpi- 
rations  of  Air  or  Vapour,  through  Granies,  or  fmall  Paflages  of  the  Earthy, 
difcoverable  by   Steams,  whereof  fome  will  take  Fire  at  the  Light  of  a 
Candle,  or  by  the  moving  of  Leaves,  and  other  light  Things  laid  on  the 
Mouths  of  fuch  private  Paflages,  and  by  many  other  Means.     And  to  fuch-: 
Caufes  I  do  principally  attribute  the  Origin  of  tUnds^  and  the  afcem  of 
moft  other  Things,  which  froip.  this  lower  World  mount  into  thie  Air :  and; 
without  thisy  the  comparative  Gravity  of  the  Air  and  them,.w^uld  give  us^ 
but  a  lame  Account  of  them. 

There  is  yet  another  Notion  fuggefted,  which  is  alfo  very  confiderable^ 
as  to  this  Affair,,  which  is  the  weakning  or  ftrengthniog  the  Spring  of  the 
Ain    That  Water  hath^of  it  felf,  nothing  of  Spring  or  Elafticity,  otherwife 
than  by  reafon  of  fome  airy  Parts,  or  other  elaflick  Bodies,  which  may  be 
included  wichia  it,  1s.  generally  held,  at  leaft  none  confiderable,  fuch  as  by 
any  E^spcriments  hitherto  made,  can  be  clearly  evinced  fo  to  be.     Bat  that* 
the  Air,  (fuch  Air  at  leaft  as  is  the  common  Air  which  we  are  convcrfant: 
yi/ixh)  is  elaftick,.  is  I  thinks  out  of  doubt;  the  Experiments  which  prove  its. 
Spring  being  fo  many  and  evident,  beyond  Exception.    And  that  this  Spring^^ 
of  the  Air  is  fometimes  ftronger,  and  lometimes  weaker,  J  think,  is  undoubt-. 
ed  alfo  J  and  that  the  Spring  of  the  Air  is  ftrengthncd  both  by.  Corapreffioiv 
and  by  Heat,  hut  in  a  dilferent  Manner.     If  the  fame  Quantity,  of  Air  be 
compreflcd  into  a  leflcr  Room,,  the  Spring  is  certainly  (tronger,  as  is  un-* 
doubtedly  feen  in  the  Wind-Gun,  and  other  comprefljve  Engines..    And  the- 
fame  Quantity  of  included  Airiaa  clofe  Veffcl,  fo  as  not  to  communicate 
with  the  external  Air,  will  by  Application  of.  Heat  to  it  have  its  Spring, 
ftrengthned,  and  drive  its  Counterpoife  farther  offi  or  if  need  be,  comprela- 
it,  as  is  to  be  feen  in  Thermofcopes  of  all  forts. . 

If  the  Spring  be  ftrengthned  by  Comprcflion,  it  is  manifeft  that  the  intcn- 
five  Gravity  muft  be  thereby  increafed,  becaufe  the  fame  quantity  of  Air,  and 
confcqucntly  of  Weight,  cxtenfiycly  cake%  is  now  comraftcd  into  a  leflcr 
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Kdroin,  which  tBerefore  ntift  be  intenfivetjr'fieayiefr,  )(a$  Jbeiiiff  the  IkiDe 
Weight  in  a  lefler  Bulk.)  Now  this  mzv  poffibly,  aSa'gratt'Freflurc,  or 
ftronger  Springs  force  tip  cfae  Vnpours  unaer  k  with  a  greater  Impetus  (ac^ 
cording  to  the  Notion  I  mentioned  before)  and  fo  make  them  fly  higher: 
(unlels  we  ihould  fuppofe  it  may  be  relieved^  by  ihortniing  the  height  of  the 
Jtmfpbert:)  but  not  fo  as  to  make  them  lighter;  but  rather  the  contrary, 
as  preffing  them  cloier :  Mueh  lefs  to  make  them  (as  the  Phra(e  is,)  Specificattf* 
Lighter  than  is  the  Air  it  felf  (chough  thus  comprefled,)  and  it  leaves  le(s 
Room  to  receive  them  between  the  Panicles  of  the  coropreflcd  Air,  as  being 
now  tbruft  clofer  together. 

If  the  Spring  be  Itrengchned  the  other  way  ^  fo  as  by  Heat  it  ufetH  to  be: 
This  doth  rather  diminiih  its  imen(tve  Gravity,  by  thrufting  its  Parts  further 
afunder,  and  fo  poflcifing  a  larger  Room;  Now  in  cafe  this  Air  be,  by  a  clofe 
VefTel,  confined  fo  as  not  to  expand  upward^  it  will  certainly  preG  the  har^* 
der  on  the  ftagnant  Quick-filver  under,  and  make  that  in  the  Tube  rife* 
higher.  But  in  cafe  it  be  unconfined,  as  in  the  open  Air,  it  may  as  well  re- 
lieve it  felf  upward,  by  making  the  jtimofpbere  in  this  Part  k>  muc)i  the 
higher*. 

Nor  is  there  any  Ncceflity,  as  to  the  fubjacent  Parts,  x^iWit  Atmof^ere 
Aall  be  every  where  of  the  fame  Height.     But  the  Laws  of  Staticksy  as  to^ 
the  fubjacent  Parts,  be  equally  prefcrved  without  it,   the  greater  Altitude 
compenfating  for  the  Lev4ty  of  the  Parts,  as  when  a  Portioi^of  the  Sea  is 
covered  with  a  Fleet  of  Ships,  the  under  Party  are  equally  prefltd,  partly  by 
Water,  andpardy  by  Ships,  though  the  Tops  of  the  Ships  over  fomc  Parts- 
he  higher  than  the  Surface  of  the  Water  over  others^    Only^  m  fuch  Cafe^, 
the  upper   Part  of  the  Atmoffherey  being  fluid,  may  flow  collaterally  o^er 
the  other .  Parts  on  either  fide  if  lowerii     And  fo,   at  leifure,    (if  thus  re*- 
maining  otherwife  undifturbed)    reduce  it  felf  to  an  equal  Height  in  all' 
Parti.     lj\k^  as*  the  Sea  would  do,  in  a  perfefi  Calm,  though  otherwife^ 
its  Waves  and  Btltows  are  far  from  being  in^  all  Plaices  perfealy  ptainand^ 
even. 

But,  however^  though  the  Spring  fortified  by  Heat,  may  thus  relieyr  ir 
felf  upwards,  (yet  becaufe  it  prelTeth  every  way,)  it  mufl- endeavour' the- 
like  downward  alfo,  and  thereby  pre(s  harder  what  is  under  it|  and  be*- 
caufe  it  will  require  Time  to  work  upward  gradually  before  the  Efft&  reach 
the  Top  of  the  jftmofpbere  i  and  becaufe  by  fuch  Dilatation  *  of  its  -  Parts, . 
more  Room  is  left  in  the  intervals  to  receive  what  is  forced :  -  ^Tis  reafon- 
able  to  believe  that  in  fuch  Cafes,  the  preflcd  Vapours-  (r^/^rix  pariius)  may 
rife  more  copioufly,  than  when  the  Spring  of  the  Air,  (for  want  of- Heat)  - 
is  leis  ftrong.    The  rather  becaufe  the  fame  Heat  whidh  thus  fortifies  the 
Spring  of  the  Air,   doth  alfo  rarify  the  Vapours  and  make  them  l^hter: 
aod  may  alfo  fortify- the  fubt^rraneal  Heat  (or  whatever*  elfe  it  is,^  that 
drives  them. up.     Notwithftanding  all  which,  we  have  more  Rains  in 
Winter  >  which  ihould  argue,  that  more  Vapours  do  then  arife  tofupply. 
them.. 
But  I  fufpeft  tbatin  this  whole  Bufinefs  (of  flfengthniog  the  Sprii^)  there*  ^ 

nuy  be  a  Fallacy  put  upon  .us;  And  whan  wc  think  to-  be  -done  upon  the. 

open  * 


^Mc^  is  indeed  done  upo^tt^OrQ^tpk-filferi  or  m£h«r  upn  tlie 

S^'nt^thcrcia/.  My;micani^^^  in  vtry  iiot  Wfl>tber,  ana 

CouiCro^Wcith^    the  (^ck'Ulver  in  the  Tfubc  fonnnpoly  -ftfta^  vctf 
&igh;  froin  whence  we  are  f^pt  to  conchidc,  that  therefore  tiie  oiKward  Air 

frefle^  very  hard  on  the  ftagnani  Quick- filver,  without  cheTube :  Wbercift 
am  not  fetisFy'dj  for  wc  arc  to  confidcc,  that,  in -filling  the  Tube  with 
.Quick- djver,  before  it  be  inverted,  if  great  Care  be  ^oot  ufed  to  ckanfcii 
from  Air,  many  Airy  Particles  will  remain  mixed  with  it  j  which^  white 
their  Spring  is  weak,  are  eafily  prcflcd  by  the  Weight  of  the  Quick- filver 
fo  clofc  as  hardly  t6  be  difcerncd  otherwife  than  by  the  EfFe& :  But  whcoi 
by  the  external  Heat,  theirSpring  is  ftrengthened,  they  expand  tbemfcrves, 
and  caufe  the  Quick- Hlver,  wherein  they  are,  to^well  in  Bulk^  without  in- 
creafing  its  Weights  and  confeqoent^y  toitand  higher  though  not  to  ptdi 
heavier. 

And  the  fame  Account,  perhaps,  may  ferve  for  its  ftanding  fo  high  ift 
frofty  Weather.  Water,  we  know,  though  it  comrafl:  with  CoW,  yet 
when  it  comes  to  freeze,  doth  expaqd  it  felf.  (Which  m^kes  Ice  lighter 
than  Water,  and  to  fwim  on  the  Top  of  it.)  Now  whether  this  be  pureijr 
of  it  feU^  (  or  io  part  at  leaft )  from  tbe  Particles  of  Air  4edged  in  it,  may 
not  perhaps  be  fo  eaiTy  to  determine.  However,  if  there  be  the  like  EiFods 
on  Air,  as  on  Water,  (namely  that  it  expands  with  Freezing,)  or  if  in  the 
Quick-fiWer  there  be  lodged  Panicles  of  Water  as  well  as  of  Air$  vie 
liave,  either  way,  an  account  of  this  Phammenon.  For  then  the  fmall  Ptf* 
'ticles,  whether;  of  Air,  or  of  Water^  k>dged  in  the  Quick- filver  being  thai 
expanded  by  Freeing,  will  make  the  Qfiick*filver  (well,  aid  (b  flimi 
liigher,   without  increafing  its  Weight  %    and  confe^uently,    without  ar- 

fling  a  greater  Weight  of  external  Air  preifing  oo  the  ftagastnt  Qiiick* 
ver. 
rhiCSfoik^     XXXIV.  I  have  formerly  attetnpted  to  explain  the  manner  of  tike  rifiog 
jZ^^  of  W^Vs  by  WarmtJij  by  fl^wingthat  if  an  Atom  of  Water  were  expanded 
Mr.  Edm.  ini:o  a  Shell  or  Bubble  fo  as  to  be  ten  times  as  big  in  Diameter  as  when  it 
'^^7*  si.  ^'^^  Watei;,  fiich  an  Atom  would  become  Specificaltf  lighter  than  Air,  and 
*^  'Rife  fo  long  as  that  Flatus^  or  warm  Spirit,  that  lirft  feparated  it  from  the 
Mafe  of  Water,  ihall  continue  to  diftend  it  to  the  fame  degree }  and  that 
WaT'Oat)!  declining,    and  the  Air  growing  cooler  and  withal    SfecifiMf 
Li^iTy  the  Vapours  confeijuentty  &all  llop  at  ti  certain  Region  of  the  Air, 
or  elfe  defcend,  which  may  happen  upon  feveral  Accounts,  as  I  fliall  by  aed 
b^  endeavour  to  mttke  out.    Yet  I  undertake  not,  that  this  is  the  only  Prin* 
ctple  of  the  Rife  of  Vapours,  and  that  there  may  not  be  a  ceruin  fort  of 
natter  whofe  Censtas  mvy  be  contrary  to  that  of  Gravitv  i  as  is  evklent  in 
V<;getatk>n  }  wherein  die  tendency  of  the  Sprouts  is  direaly  upwards,  <»*  a* 
-gainft  the  Perpendicular.    But  whatever  is  the  true  caufe,  it  is  in  fad  certaioi 
that  Wamth  does  feparate  the  Particles  of  Water,  and  emit  them  with  a 
,^eater  and  fironter  Velocity,  as  die  Heat  is  more  aod  more  intenfe,  as  is  evi- 
oebt  intheoteam  of  a  boiling  Cauldron,  wherein  likewife  the  Velocity  of 
«he  Afceat  of  tli«  Vapoitrt  dSsn  vifiUy  ^credfe  tffi<tbef  difiippear,  being  di- 
<per(e4  m9  mi  itdia^ubit«i  with  «be  tttbiDat  Air. 

Vapours 
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Tipoon Being  tlim railed bjr  Wt^th;\ttw/jk¥  i'lirfr.^pp^fic/oi)  )nit; 

dat  the  whole  Surfiice!  df  this  Globe  were  all  WatiJr  Very  ifecpi  or  rather 

Azt  the  whole  Body  of  the  Earth  wefe  Watei^  and  that  the  Sun  had  his' 

Diuroal  courfe  about  it :  f  take  it,  that  it  would  follow  that  the  Air  of  it 

felf  would  imbibe   a  certain  quantity  of  Aqueous  Vapours,    and  retain 

them  like  Salts  diflblved  in  Watery  that  the  Sun  warming  the  Air,   and 

rtifing  a  more  plentiful  Vapour  from  the  Water  in  the  Day  time,  the  Air 

would  (bftain  a  greater  proportion  of  Vapour, .  as  w;arm  Water  will  hold 

nore  diflblved  Salts^  which  upon  the  abience  of  the  Sun  in  the  Nights 

would  be  all  again  difcharged  in  Dews,  analogous  to  the  Precipitation  of 

Salts  on  the  cooling  of  the  Liquors  j   nor  is  it  to  be  believed  that  in  fuch 

afc  there  would  be  any  diverfity  of  Weather,  other  than  periodically,, 

t?ery  Year  alike,  the  mixture  of  all  Terreftrtoas,  SaHnc,  Heterogeneous 

Vapours  being  taken  away^  which  as  iftiey  are  varioufly  compounded,  and 

brought  by   the  Winds,  feem   to  be  the  Caufes  of  thofe  various  Seafons  • 

wfaicfa  we  now  find.     In  this  cafe  the  Airy  Regions,  every  where  at  the 

ftme  height,   wogkl  be  equally  replenifl^ed  with  the  proportion  of  Water 

it  could  contain,  regard  being  only  to  be  had  to  the  different  degree  of 

warmth,  from  the^  ncamefs  or  diftance  of  the  Sun;  and  en  Eternal  Eaft* 

wind  would  blow  all  round  the  Globe,  inclining  only  to  the  fame  fide  of 

tbeEaft,  as  the  Latitude  does  from  the  JEquatorytA  is  obferved  in  the. 

Qcean  between  the  J>oficks. 

Next  let  us   fuppofe  this  Otean  interfperfed  with  wide  and  fpadoni » 
Trafts  of  Land,  yrirb  high  Ridges  of  Mountains*^  fucb  as  the  Pynwean^  ,tb« 
^/,  the  ^pennine^  the  Carpathian  in  Europe  %  Taurus j  Caucafus^  ImOMSj  and « 
ftvcral  others  in  Jfiay.  Atlas  and  the  Montes  Lun^y  with  other  unknown . 
Ridges  in  Africa^  whence  come  the  iViVe ,  the  Nigre^  and  the  Zair$  i  and  in ) 
America  the  y/ii^^;,. and  the  Apalatean  Mountains:  Each  of  which  farfw 
p6the  afqal  height  to  which  the  Aqueous  /^jj^Mrrj  of  tht^mfelviet  aleend,, 
aodon  the  Tops  of  which  the  Air  is  lo  Cold,  dnd  rarificd,  as  to  retain  but 
afmaWpart  of  tbofc  Vapours  that  fhall  be  brought  thirher  by  the  Winds. 
Thofc  Vapours  therefore  that  are  railed  copioufly^  in  "the  Sea,  and  by  the 
Winds  are  carried  over  the  low  Land  to  thofe  Ridges  of  the  Motrntaios,-, 
are  there  compelled  by  the  Stream  of  the  Air  to  mount  up  with  it  to  tho 
To{j«  of  the  Mountains,  where  the  Water  prcfently"  PredpifsfiSj-glctiing^ 
down  by  the  Crannies  of  the  Stone  •,  and  pare  of  the  Vapours  entrtng  in* - 
to  the -Caverns  of  the  Hills,  the  Water  thereof  gathers  as  in  an  AlemkicA*- 
into  the  Baibns  of  Stone  it  finds,  which  being  once  filled  all  the  over* 
pJus  of  Water  that  comes  thither  rups  over  by  the  lowcft  Place,  and  breaks 
ingout  bv^  the  fides  of  the  Hills,  forms  finglc  Spnngsj   Many  of^lhcfe. 
ninning  down   by   the  Valleys,   or   Guts  between   the  ttidgesof.  tbt 
iiills,  and  troming  to  unite,  fofm  Httle  Ri'duiets  or  Br0oki%  tnaoy-of  tfacie 
stgain  meeting.in  one  common  Valley,  and  gaining  the  plain  Ground,  be* 
ing  grown  Icfs  rapid, .  become  a  River  \  and  m^tny  of  thefe  being.united  ini- 
to  one  common  Chanel,  j^nake  fuch  Streams  as  the  Rbine^  the  Rlxme^  the  Da* 
t»hei  which  latter  one  would  hardly  think  the  Colleftion  of  Water  con- 
dcQfcdout  of  Fdpdm%\mlc&  we  confider  how  vaft  a  Tiad  «if  Ground  that 

River- 


{ »*« ) 

^ver  dnixa^  and  tk^i^U  ^>S;um  pf^  iSbo(c\Sffiwis  which  h|ieak  out  en 
the  Soutli  fi3e  o(  the  Car^kian  Mountains^  and  on  xhc  North  jS^ie  of  the 
immenfe  Kidgc  of  the  ,Jlfs^  which  is  one  continued  Chain  o^  Mountains 
from  Switzerland  to4:hc  Slack  Sea.    And  it  may-ahnoft  pafs  foraHule,  that 
the  Magnitude  of  a  jRiver^  or  the  Quantity  of  Water  itrvacusitcs,  ispropor- 
tionabl^  to  tbf  Length  and  Height  of  the  Ridges  from  whence  its  Fountains 
arife.    Now  this  Z^^rjp  of  Springs  is  not  zh^tt  Hypofhefts^  but  founded  on. 
Experience,  which  it  was  my  JLuck  to  gain  in  my  abode  at  St.  Helena  %  where, 
in  the  Night  time  on  the  Tops  of  the  HiJIs  about  800  Yards,  above  the  Sea, . 
there  was  fo  Ilrange  a  Condenfation,  or  rather  Precipitation  of  the  Vapours, 
that  it  was  a  great  Impediment  to  my  Celellial  Obfervationj  for  in  the  clear 
Sky  the  Dew  would  f^Vfo  faft  as  to  cover,  each  half  quarter  of  an  Hour, . 
my  GlaiTcs  with  little  Drops,  fo  that  I  was  neceilitated  to  wipe  th^m  o^ 
fo  often,  and  my  Paper,  on  which  1  wrote  my  Obfervatioris,  would  imme- 
diately be  fo  wet  with  the  Dew  that  it  would  not  bear  Ink:     By  which  it 
may  be  fuppofed  how  fad  the  Water  gathers  in  thofe  mighty  high  Ridges  I 
but  now  na9(ied. 

Thus  is.  one  i?art  of  the  Vapours  blown  upon  the  Land  returned  by  t^c 
Hivers  into  the  Sea,  from  whence  they  came.    Another  Part  by  the  Cool 
of  the  Night  falls  in  Dews,  of  clfe  in  Rains,  again  into  the  Sea  before  it 
caches  the  Landj  which  '\^  by  much  the  greatcft  Part  of  the  whole  Vapour, 
becaufe  of  the  great  Extent  of  the  Ocean,    which   the  Motion  or  the 
Wihds;!d<K«^not  tra\f€rfc  in  a  very. long  fpacc  of  Time:    And  this  is  the 
^Etofpn  why  the  Rivers  do  not  return  fo  much  into  the  Mediterrah^n  ar 
iscxtradcd  in  Vapour.     A  third  Part  falls  on  the  lower  Lands,  and  is  the 
Pabulum  of  Plants^  where  yet  it  does  not  reft,  but  is  again  exhaled  in  Va* 
pour  by  the  Aftion  of  the  Sun,  and  is  cither  carried  by  the  Winds  to  the 
Sea,  to  ^1  in  Rain  or  Dew  there  ^   or  elfe  to  the  Mountains  to  betheie 
ifamed.iQCo.Springs:  ,And  though  this  does  not  immediately  come,  to  p^fSf 
yec  after : feveral  viicifficudes  of  riiing  in,  Vapour  and  falling   in  ;Rain  or 
Dews,  each  Particle  of  the  Water  is  at  length  returned  to  the  Sea,  frojn 
ivhence  it  came.     Add  to  this,  that  the  Rain- water,  after  the  ^arth  is  fuUv 
fated;  with  Moifture,  does,  by  the  Valleys  or  lower  Parts  of  the  Earthy  find 
iri:way:tnt<c).  the  Rivers,  and  fo   is  compendioufly  fent  back  to  the  Sea» 
Hftcr  tfais[.  {|ii0cnne,r  is  the  Circulation  performed :    and  I  doubt  not  but  thtf 
Hypotbefis  is.moxc  reafonable,  than  that  of  thofe  who  derive  all  Springs  j(r9Qi^ 
the  Rain-waters,    which  yet  are  perpetual  and  without  diminuticMi,   even 
wfacii  BO.  Rain  falls  for  a  long  fpace  of  time:    Or  than  that  that  derives 
them  TcDin  ^  F!i)tration,  or  Percolation  of  the  Sea*watprs  through  certaia 
imaginiary  Tubes  or  Parages  within  the  Earth,    wherein  thfy  lofe  ^t\eit 
Sakneftj  This  .befidi^s  many  others  labouring  under   this   principal  Abibr- 
dity,  that  thq  greateft  Rivers  have  their  moft  copious  Fountains  farthelt 
from  the  Sea,  and  whether  fo  great  Quantities  of  frefli  Water  cannot  rea- 
ibnably  be  deriyed'  any  other  way  than  in  Vapour.    This,  if  we  may  allow 
Final  Catufis^  ieems  to  be.  the  deugn  of  the  Hills,  that  their  Ridges  bemg 
placed  through  the  midft  of  che  Continents^  mt^ht  ferve  as  it  were  tor  jflem* 
kicb^.l^  diitil^Kre^  W^wx,  for  the  Ufe  of  Mao  and  Beaft,    and  their 

'  Heights 
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Heights  to  ghre  a  Defoent  of  thoCe  Streams  to  ron  gently,  like  To  many 
Veins  of  the  Macrocc/kj  to  be  the  more  beneficial  to  the  Creation.  If  the 
Di£trence  between  Rain  and  Dew,  and  the  Caufe  why  fometimes*cis  Cloudy, 
dt  other  times  Serene,  be  enquired,  I  can  offer  nothing  like  a  proper  Solu- 
tion thereof,  only  wich  SuboiifHon  to  propofe  Conjectures,  which  are  the 
befl  I  can  find,  viz.  That  the  Air  being  heapM  up  with  the  meeting  of  two 
contrary  Winds,  when  the  Mercury  is  high,  the  Vapours  are  the  better  fu- 
Aained  and  kept  from  coagulating  or  condendng  into  Drops,  whereby 
Clouds  are  not  fo  eafily  generated :  And  in  the  Night  the  Vapours  fall  down 
finglc  as  they  arofe  in  imperceplible  Atoms  of  Water.  Whereas  when  the 
Mercury  is  low,  and  the  Air  rarefied  by  the  Exhauftion  thereof,  by  two 
contrary  Winds  blowing  from  the  Place,  the  Atoms  of  Air  keep  the  Va- 
pours not  fo  well  feparated,  and  they  coalefce  into  viGble  Drops  in  the 
Clouds ;  and  from  thence  are  eafily  drawn  into  greater  Drops  of  Rain.  To  which 
'tis  poffible,  and  not  improbable,  that  fome  fort  of  faline  or  angular  Particles 
of  terreftrial  Vapour  b^ing  immixt  with  the  Aqueous,  which  I  cake  to  be 
Bubbles,  may  cur  or  break  their  Skins  or  Coats,  and  fo  contribute  to  their 
more  fpeedy  Condenfation  into  Rain. 

XXXV.  The  Trade  or  Tropick  fVindi  (cem  in  great  Part  to  arife  from  rh*  csmf* ./ 
the  daily  and  conftant  Breath  of  the  Sargojfa^  or  Lenticula Marina^  which  ^"Jj"  h 
grows  in  vail  Quantities  from  36  to  18  Degrees  Northern  Latitude,  and  elfe-  dt,  m.  li- 
wherc  upon  the  decpell  Seasi    becaufe  the  Matter  of  that  Wind,  comiM**'*"*^^*^ 
(as  we  fuppofe)  from  the  Breath  of  only  one  Plant,  it  muft  needs  make  it  '*  ^  ^ 
conftant  and  uniform  5  whereas  the  great  Variety  of  Plants  and  Trees  at 

Land  muft  needs  furnifli  a  confufed  Matter  of  Winds.  Again,  the  Levant 
Breezes  are  briskeft  about  Noon,  the  Sun  quickning  the  Plant  moft  then, 
caufing  it  to  breath  fafter  and  more  vigoroufly  \  and  that  Plants  moftly  Ian* 
guiih  in  the  Night  is  evident  from  many  of  them,  which  contra£k  themfclvei 
and  clofe  at  that  time  %  alfo  from  the  Effeds  of  out  Winters  upon  them, 
Vhich  caufe  them  to  caft  both  Fruit  and  Leaves  toos  whereas  they  are  faid 
(the  fkme  Plants  for  kind)  univcrfally  to  flourifti  all  the  Year  alike  within  the 
Tropicks. 

As  for  the  Diredion  of  this  Breeze  from  Eaft  to  Weft,  it  may  be  owing 
to  the  general  Current  of  the  Sea  j  for  a  gentle  Air  will  ftill  be  led  with  the 
Stream  of  our  Rivers,  for  Example.  Again  every  Plant  is  in  fome  meafure 
an  Heliotrope^  and  bends  it  felf  and  moves  after  the  Sun,  and  confequently 
emits  its  Vapours  thitherward  \  and  fo  its  Dire£tion  is  in  that  refpeft  alfo  ow- 
ing in  feme  meafure  to  the  Courfe  of  the  Sun. 

XXXVI.  I .  It  is  generally  known  that  there  are  continual  Eaftern  Winds  ^*'  ^^^ 
Under  the  Line^  which  they  call  Breezes^  and  therefore  the  Accounts  of  Spa-  )/^tt  cimis 
nijb  Voyages  bear,  that  in  their  going  to  the  IVefi-Indies  they  fail  fouth-  j^weatherj 
Vards  from  Spain^  along  theCoatt  of  Africk^  till  they  be  beyond  the  STrfl- Gordon  ** 
pick  of  Cancer  J  within  20  Deg.  of  the  Line^  where  they  prefently  find  an»7.  p."4»* 
Eafterly  Wind,  and  fo  they  fail  on  Weft  wards  with  full  Wind,  fo  as  they 

have  fcarce  any  need  to  touch  their  Sails  in  the  whole  Voyage;  And  this 

they  give  as  the  Reafon  why  the  Voyage  from  Spain  to  the  jif^eft- Indies,  is 

ihorter,  more  eafy,  and  more  aftured,  than  the  return  to  Spain.    In  the 
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South  Sea  alfo  going  from  New  Spain  or  Peru  to  the  Philippines  or  Cbina^  their 
Voyage  is  eafy,  failing  always  from  Eaft  to  Weft  near  the  Line^  where  the 
Eafterly  Winds  blow  in  their  Poop.  Jcofta  reports  that  in  the  Year  if 84^ 
there  went  a  Ship  from  Calloa  in  Uma  to  the  Philippines^  which  failed  2700 
Leagues  without  iight  of  Land,  and  this  in  two  Months,  their  Courfe  be- 
ing almoft  under  the  Line. 

Now  thcfe  continual  Eafterly  Winds  between  the  Tropicks^  I  fuppofc  to 
proceed  both  from  the  Motion  of  the  Earth,  and  the  vertical  Influences  of 
the  Sun,  after  this  manner.  As  you  know  the  vaft  Fluid  and  iEthcr,  in 
which  the  Earth  floats  in  its  annual  Motion,  moves  forward  with  the  Earth 
in  that  Motion,  or  rather  carries  the  Globe  of  the  Earth  along  with  itj 
even  fo  the  jlimofpbere^  and  a  large  Vortex  of  iEthcr  beyond  the  Moon,  goes 
round  with  the  Earth  in  its  Diurnal  Motion,  which  tho*  according  as  it  is 
removed  from  the  Earth  it  may  be  proportionably  flower  in  its  Motion,  yet 
that  Portion  of  the  Atmofpbere^  which  is  neareft  the  Earth  and  furrounds  it, 
may  be  fuppofed  to  keep  equal  Pace  with  the  Earth  in  its  Motion  \  and  if 
there  i^^ere  no  changes  in  the  Atmofphere*%  Gravity,  I  fuppofc  it  would  al- 
ways go  along  with  the  Globe  of  the  Earth  from  Weft  to  E^ft  in  an  uni- 
form Motion,  which  would  be  wholly  infenfible  to  us.  But  that  Portion 
of  the  Atmofpere  under  the  Line^  being  extreamly  rarefied,  its  Spring  ex- 
panded, and  fo  its  Gravity  and  Preflure  much  lefs  tnan  the  neighbouring  Parts 
of  the  Atmofpbere^  and  confequently  uncapable  of  the  uniform  Motion  to  the 
Eaft,  it  muft  needs  be  preft  Weft-wards,  and  make  that  continual  Breeze 
from  Eaft  to  Weft  between  the  Tropin. 

z.  The  fame  accounts  bear,  that  on  this  fide  the  Trapick^  about  28  or  )o 
deg.  there  are  to  be  found  conftant  Wefterly  Winds,  and  therefore  the  J/w- 
nijh  Fleets  from  the  Weft- Indies  do  not  return  the  way  they  went,  but  thofc 
both  from  Peru^  and  New  Spain^  Sail  along  the  Coaft  Northward  till  they 
touch  at  Havana  in  Cuba^  and  being  joyn'd  together  there,  they  feek  their 
height  without  the  Tlropicksj  where  prefently  they  find  Wefterly  Winds 
which  ferve  them  till  they  come  in  view  of  the  Azores^  and  from  thence 
to  SeviL  In  like  manner  in  the  South-Sea^  thofc  which  return  from  the 
Philippines^  oxCbina^  to  Mexico^  to  the  end  they  may  recover  thcWcftcrn 
Winds,  mount  a  great  height  till  they  'come  right  againft  the  Ifland  of 
Japan^  and  difcovering  California  they  return  by  the  Coaft  of  New  Spain 
to  the  Port  of  Acapulcoj  from  whence  they  parted.  So  that  thouch  they 
Sail  eafily  from  Eaft  to  Weft,  in  both  Seas,  within  the  Tropicks^  lor  that 
the  Eaftern  Winds  reign  there  5  yet  returning  from  Weft  to  Eaft  they 
muft  feck  the  Weftern  Winds  without  the  Tropicks  in  the  height  of  zj  De- 
grees, 

Now  the  Reafon  of  this  feems  to  me  clearly  deducible  from  the  former  1 
for  the  Preflure  of  Air  between  the  Tropicks  being  continually  lefs  than 
the  neighbouring  Parts  of  the  Atmofpbere^  and  fo  confequently  by  them 
prefled  weft-ward,  way  being  thereby  given  to  the  neighbouring  Air  for 
fome  Deg.  without  the  Tropicks^  its  Motion  from  Weft  to  Eaft  is  proporti- 
onably increased  beyond  that  uniform  Motion  it  would  have  if  the  whole 
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Jtmfpbere  wero  of  an  equal  Preflure,  and  confequently  there  will  blow  a 
conftant  Wind  from  Weft  to  Eaft  for  fomc  Digrees  beyond  the  Tropicis. 

}.  Thofe  Eailcrly  Winds  between  the  JropiciSy  by  what  I  can  colled  from 

the  accounts  of  Eailem  Voyages,  do  not  blow  conftantly  from  the  fame 

Point,  nor  direftly  from  the  Eaft  j  but  for  the  one  half  of  the  Year,  viz. 

from  Jfril  to  November  or  thereabouts,  they  come  from   the  South  Eaft, 

and  for  the  other  half  of  the  Year,  viz.  from  November  to  jffri/j  they  blow 

from  the  North  Eaft.     And  thefe  1  fuppofe  they  call  their  Monfeons^  and 

fradefVinds,    Hence  it  is  that  they  who  Sail  from  Cbina^  J^P^^^  &c.  to 

Bantam^  mud  wait  the  Noiiherly  Monfoon^  which  falls  between  November 

and  jtfrily  and  they  who  return  from  Bantam^  muft  go  back  again  when  the 

Southerly  Monfoon  comes,  which  is  between  April  and  November \  and  the 

Currents  of  the  Sea  are  faid  to  obferve  the  fame  Motion,  and  Changes,  with 

the  Winds.     I  know  not  whether  thefe  Monfoons  do  blow  exadly  from  the 

fame  Points,  in  all  Parts,  for  it*s  like  where  there  are  Bays,  Highlands,  and 

Iflands,  i^c.  the  Monfoons  may  blow  from  different  Points }  but  this  is  chief- 

ly  to  be  under (lood  of  open  Seas. 

Now  thefe  Monfoons  I  think  may  be  eaiily  accounted  for  from  what  has 
already  been  faid,  anent  the  Caufe  of  the  continual  Eafterly  Winds  between 
the  TropickSy  for  feeing  the  leflening  of  the  Air's  Preflure  under  the  Line^ 
and  the  Preflure  of  the  Neighbouring  Pans  of  the  Atmofphere  thereupon,  oc- 
cafion  thefe  continual  Breezes^  if  the  Sun  were  conftantly  in  the  jEquinoSlial 
Linej  it  is  like  the  Wind  would  blow  ftill  dire&ly  from  the  Eaft,  but  in 
that  he  is  the  one  half  of  the  Year  on  the  one  fide  of  the  £iV,  and  the  other 
half  on  the  other,  there  muft  of  neceflity  follow  a  Change  of  thefe  Breezes 
into  flated  Monfoons.  For  imagine  the  Atmofphere  to  be  divided  into  two  e« 
qua!  HeroiCpberes  by  the  JEqninoUial  Plane,  if  the  Sun  were  always  in  the 
Plane,  there  would  be  dill  an  equal  Preflure  from  both  thefe  Hemifpheres 
upon  the  Air  under  the  Line^  and  the  ,J3r^f z^  ihould  be  dire&ly  from  the 
£^(1.  But  now  when  the  Sun  comes  on  the  North  fide  of  the  Line^  as  far 
as  the  I'ropick  of  Cancer j  and  back  again,  there  is  not  an  equal  Balance,  but 
the  Preflure  of  the  Southern  Hemifphere  of  the  Air  muft  needs  be  greateft, 
and  confequenrly  the  Breeze  muft  blow  all  that  Seafon  from  the  South  ELaft, 
and  when  the  Sun  returns  again  to  the  Southward  of  the  Une^  as  far  as 
Capricorn^  and  back  again,  the  Preflure  of  the  Northern  Hemifphere  muft 
needs  preponderate,  and  make  the  Wind  blow  all  that  Half  Year  from  the 
North  Eaft.  And  this  feems  to  accord  very  well  with  Experience,  for  their 
Northern  Monfoons  are  in  our  Winter  Seafon,  when  the  Sun  is  in  the  Sou- 
thern Signs^  and  their  Southern  ones  in  our  Summer  when  he  is  in  the 
Northern  Signs. 

4.  The  Rivers  of  Indus  and  Ganges^  where  they  enter  the  Ocean,  do  con* 
tain  between  them  a  large  Cberfonefus^  which  is  divided  in  the  middle  by 
a  Ridge  of  high  Hills,  wnich  they  call  the  Gate^  which  run  along  from  Eaft 
to  Weft  and  quite  thorough  to  Cape  Comori.  On  the  one  lide  is  Ma* 
lobar ^  and  on  the  other  Coromandel.  On  the  Malabar  fide  between  that 
Ridge  of  Mountains  and  the  Sea,  it  is  after  their  appellation  Summer  from 
September  till  Aprils  in  which  xjmc  it  is  always  a  cleat  Skyy  without  once. 
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or  very  Uttlc,  Raining.  On  the  other  fide  the  Hills,  on  the  Coaffi  oF  Cm^ 
mandely  it  is  at  the  fame  time  their  Winter,  every  Day  and  Night  yielding  a- 
bundance  of  Rain.  And  from  jfpril  to  September  it  iSy  on  the  Malabar  fide,, 
their  Winter,  and  on  the  other  fide  their  Summer :  So  that  in  little  more 
than  zo  Leagues  Journey  in  fome  Places,  as  where  they  crofs  the  Hills  to 
St.  Thomas^  on  the  one  fide  of  the  Hill  you  afcend  with  a  fair  Summer  5  on 
the  other  you  dcfcend  with  a  ftormy  Winter.  The  like  is  faid  to  be  at 
Cape  Razalgate  in  Arabia,  And  Dr.  frapham  relates  the  fame  of  Jamaica^, 
intimating  that  there  is  a  Ridge  of  Hills  which  runs  from  Eaft  to  Weft 
thro'  the  midft  of  the  Ifland,  and  that  the  Plantations  on  the  South-fide  of 
thefe  Hills  have  from  November  to  April  a  continual  Summer,,  whilft  thofe 
on  the  North -fide  have  as  conftaot  a  Winter,  and  i  contra,  from  April  to  iVi^ 
vember. 

From  thcfe  and  fuch  like  Accounts  it  fecms  evident,  that  a  bare  leflcning. 
of  the  Atmofphere\  Gravity  will  not  occafion  Rain,  but  that  there  is  alfo 
needful  either  a  fudden  Change  of  Winds,  or  a  Ridge  of  Hilb  to  meet- the 
Current  of  the  Air  and  Vapours,  whereby  the  Particles  of  the  Vapours  arc 
driven  together,  and  fo  fall  down  into  Drops  of  Rain.     And  hence  it  is,  that 
whilft  the  Wind  blows  from  the  North-eaft,  viz.  from  November  to  Aprily 
there  are  continual  Rains  in  the  northerly  Plantations  of  Jamaica j  and  on  the 
fide  of  Coromandel  in  the  Ea/i" Indies j.hccBufc  the  Winds  beat  againft  that 
fide  of  the  Hills  j  and  fo  there  is  fair  Weather  on  the  other  fide  of  thcfc 
Hills,  in  Malabar  and  the  fouthern  Plantations  of  Jamaica^  there  being  no- 
Winds  to  drive  the  Vapours  together.     But  in  the  foutherly  Mbnfoon^  viz. 
from  April  to  November^  Malabar  and  the  foutherly  Plantations  of  Jamaicay, 
have  Floods  of  Rains,  the  Wind  beating  againft  that   fide  of  the  Hills, . 
whilft  in  Coromandel  and  the  other  fide  of  Jamaica^  there  is  Fair  and  Clear 
Weather.    The  Maps  make  thofc  Mountrins  of  Gate  run  fouth  and  nonh,. 
and  if  fo  the  Monfoom  muft  blow  from  other  Points  by  reafon  of  the  neigh- 
bouring Countries  and  Iflands,  or  eUe  this  is  not  the  true  Caufe  of  thefe 
Seafons. 

This  ferves  alfo  to  clear  the  Singularity  of  Seafons  in  Peru^  beyond  any; 
other  Parts  of  the  Earth,  andfeems  to  be  affigncd  by  Acofla^^s  the  Caufe 
of  it-  Peru  runs  along  from  the  Line  Southwards  about  1000  Leagues.  It 
is  faid  to  be  divided  into  three  Parts,  long  and  narrow,  which  they  call 
Lanos^  Sierras  and  Andes \  the  Lanos^  or  Plains,  run  along  the  Soutb-Sea 
Coaft  J  the  Sierras  are  all  Hills  with  fome  Valliesj  and  the  Andes  ftecp  and 
craggy  Mountains.  The  Lams  have  fome  ten  Leagues  in  breadth,  in 
fome  Partsj  lefs  and  in  fome  more>  the  Sierras  contains  fome  10  Leagues  in 
breadth,  the  Andes  as  much,  fometimcs  more  fometimes  lefs  j  they  run  in 
length  from  North  to  South,  and  in  breadth  from  Eaft  to  Weft.  This  Part 
of  the  World  is  faid  to  have  thefe  remarkable  Things,  i.  All  along  the 
Coaft,  m  the  Lanos^  it  blows  continually  with  one  only  Wind,  which  is 
bouth  and  South-weft,  contrary  to  that  which  ufually  blows  under  the 
^orrtd  Zone.  2.  It  never  Rains,  Thunders,  Snows,  or  Hails,  in  all  this 
V^oalt,  or  Lanos^  though  there  falls  fometimes  a  fmaU  Dew.  z.  Upon 
tiic  Andes  it  Rams  almoft  cpntinually,   though   it   be   fometimes  more 
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CHear  tfian  other.    4.  Tn  tbe  Skrras^  which  lies  betwixt  botli  the  ^- 
creams^  it  raios  from  September  to  jlpriU   but  in   the  other  Seafons  it  fs 
more  clear,  which  is  when  the  Sun  is  farthed  ofF,  and  the  contrary  when 
it  is  neareft.     Now  the  Reafon  of  all  fcems  to  be  this.     The  Eaftern 
Breezes  which  blow  conftantly  under  the  Line^  being  ftopt  in  thcirCourfc  by 
the  Sierras  and  Andes^  and  yet  the  fame  Breezes  being  to  be  found  in  the  South" 
Sea  beyond  Peru^  as  appears  by  the  ealy  Voyages  from  Peru  to  the  Pj^ilip- 
fiaes^  a  Current  of  Wind  blows  from  the  South  otj  the  Plains  of  Peruy  ro 
fupply  the  Eajiern  Breeze  in  the  Soutb-Seas^  and  there  being  but  one  conftant 
Gale  in  thefe  Plains,  and  no  contrary  Winds,  nor  Hills  for  it  to  beat  upon, 
this  fecms  to  be  the  Reafon  why  the  Vapours  are  never,  or  very  feldom, 
driven  into  Rain.     And  the  jfndes  being  as  high  perhaps  in  many  Places  as. 
the  Vapours  afcend  in  the  bigheft  Degrcp  of  the  jitmofpbere^s  Gravity,  this 
may  probably  be  the  Reafon  why  the  Eaftern  Breeze^  hcviUng  conftantly  a- 
ffainft  thefe  Hills,  occafion  Rains  upon  them  at  all  Seafons  of  the  Year*  And 
uit  Sierras  being  it  feems  lower  than  the  Andes^  therefore  from  September 
toJjfrily  when  the  Sun  is  neareft,.  and  fo  the  jitmojphere's  Gravity  lefs^and 
the  Vapours  lower,  thpy  are  driven  againft  the  Sierras  into  Rain. 

tf.  The  Caufes.  of  thdfe  particular,  various,  uncertain,  and  unconftant' 
Winds,  which  do  blow  in  the  Countries  without  the  Tropicks^  and  that  mofl:' 
frequently  in  mountainous  Places,  and  more  feldom  in  great  Planes,  fuch 
as  Poland^  I  cannot  fo  eafily  conje&urc:  but  thofe  general  Winds  which  u-- 
fiially  fall  out  every  where  about  both  EqfiinoSiialsy  ktm-  to  proceed  from 
/bme  general  Caofe ;  and  this  I  take  to  be  the  Change  of  the  Monfahns^  aindl 
Jrfsde  TVindSy  abbut  thfcfc  Times  between  the  Tropicks.  For  there  muft  pccdsl 
be  about  thefe  Seafons  a  Change  of  the  Balance  of  the  Jtmofpbere^  according-, 
to  what  I'  have  di(courfed  on  the  third  Head,  and  this  1  think  cannot  but- 
occafion. ftronfi  Winds  over  all  the  Earth. 

z.  Dr.  Garden  endeavours  to  explain  and  give  an  Account  of  the  Tradi*  *y  Mr.yr: 
wiridsvriihin  the  Tropicks^,  horn  the  different  Grsyity  of  the  Atmo/pbere  at  i!^^^^.*^'* ' 
divers  timeis  of  the  Year.  And  yet  it  is  aflerted  by  Dr.  Lijier^  That  the  Mer-  »*J7. 
fury  is  not  afFeded  with  the  Weather,  or  very  rarely,  let  it  be  cloudy,  rainy,  ^^  ^^  ^ 
windy  or  fcrene,  in  St.  Helena  or  the  Barbadoesj  and  therefore  probably  not  i. 
within  the  Tropicks j  unlefs  in  a  violent  Storm  or  Hurricane.     Now  if  the 
Mercury  move  little  or  nothing  in  the  Barofcopey  'tis  likely  there  is  little  or 
no  Change  in  the  Gravity  of  the  Atmofpbere^  within  the  fropick's. 

5.  The  univerfal  Ocean  may  moll  properly  be  divided  into  three  Parts  |  B7 m*. Htf-^ 
vfe,  I.  The  Attantick  and  JEtbiopick  Sea.  z.  ThcIndian^Ocean,  3,  ^^^^nJUV^^ 
great  South  S^Uj  or  the  Pacifick  Ocean. 

I .  In  the  Atlantick  and  Aithiopick  Seas,  between  the  Tropichsy  there  is  a  i 
general  Eafterly  Wind  all  the  Year  long,  without  any  confidera^lg  variation >, 
excepting  that  it  is  fubjcft  to  be  defledcd  therfcfrom,' fome  fewToints  of  the.. 
Compafs,  towards  the  North  or  South,  according  to  the  Position  of  the  Place. 
I .  Near  the  Coaft  of  Africa^  aflbon  as  you  have  pafled  the  Canary  Ifles^  you  * 
arc  fure  to  meet  a  frcfh  Gale  oi  N,  E.  Wind,  about  the  Latitude  of  z8<^, . 
North,  which  feldom  comes  to^the  Eaft wards  of  the  E.  N.  £.  or  paflcs  the 
N^N.E.  This  Wind  accompanies  thofe  bound  to  the  Southward,  to  theLa*^* 
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titude  of  1 0^.  North,  and  about  loo  Leagues  from  the  Guinta  Coaft,whece 
tiH  the  4®  of  North  Latitude  they  fall  into  Calms  and  Tornadoes. 

z.  Thofc  bound  to  the  Caribbe  IJles^  find,  as  they  approach  the  jtmerican 
Side,  that  the  aforcfaid  N.  E.  Wind  becomes  ftill  more  and  more  Eafterly, 
fo  as  fometimes  to  be  E.  fometimes  E.  b.  S.  but  yet  moft  commonly  to  the 
Northward  of  the  Eaft,  a  Point  or  two,  fcldom  more.  'Tis  likewifc  ob- 
fcrved,  that  the  Strength  of  thefe  Winds  does  gradually  decreafe,  as  you  fail 
to  the  Weftwards. 

5.  That  the  Limits  of  the  Trade  and  f^ariabk  Winds  in  this  Ocean^  are  far- 
ther extended  on  the  jtmerican  fide  than  the  African '^  for  whereas  you  meet 
not  with  this  certain  Wind  till  after  you  have  paflcd  the  Latitude  of  28°  on 
this  fidej  on  the  American  fide  it  commonly  holds  to  30,  }  i,  or  ji®  of  Lati- 
tude 5  and  this  is  verified  likewife  to  the  Southward  of  the  MquinoSlial^  for 
near  the  Cape  of  Good  Hope^  the  Limits  of  the  Trade  fTinds^rc  5  or  4°  near- 
er the  Line  than  on  the  Coaft  of  Brajil. 

4.  That  from  the  Latitude  of  4^  North  to  the  aforefaid  Limits  on  the 
South  fide  of  the  jEquator^  the  Winds  are  generally  and  perpetually  between 
the  South  and  Eaft,  and  moft  commonly  between  the  South  Eaft  and  Eaft, 
obferving  always  this  Rule,  that  on  the  African  fide  they  are  more  fouthcr- 
ly,  on  the  Brajilian  more  eafterly,  fo  as  to  become  almoft  due  Eaft,  the  little 
Deflexion  they  have  being  ftill  to  the  Southwards.  In  this  Part  of  the  0- 
cean  it  has  been  my  fortune  to  pafs  a  full  Year,  in  an  Employment  that  ob- 
liged me  to  regara  more  than  ordinarily  the  Weather,  and  I  found  the  Winds 
conftantly  about  the  South-eaft,  the  moft  ufual  Point  S.  E.  b.  Ey  when  it 
vns  Eafterly  it  generally  blew  hard,  and  was  gloomy,  dark,  and  fometimes 
rainy  Weather  >  if  it  came  to  the  Southwards,  it  was  generally  ferene,  and  a 
fmall  Gale  next  to  a  Calm  >  but  this  not  very  common.  But  I  never  faw 
it  to  the  Weftwards  of  the  South,  or  Northwards  of  the  Eafl. 

f .  That  the  Seafon  of  the  Year  has  fome  fmall  EfFeft  on  ththTrade-winds^ 
for  that  when  the  Sun  is  confiderably  to  the  northwards  of  the  jEquator^ihc 
8omh-eaft  Winds,  cfpecially  the  Streight  of  this  Ocean,  (if  I  may  fo  call  it) 
between  Brajil  and  the  Coaft  of  Guinea^  do  vary  a  Point  or  two  to  the  South- 
wards, and  the  North-eaft  become  more  Eafterly ;  and  on  the  contrary, 
when  the  Sun  is  towards  the  Tropick  of  Capricorn^  the  South-eaftcrly  Winds 
become  more  Eafterly,  and  the  North-eafterly  Winds  on  this  fide  the  Line 
were  more  to  the  Northward. 

6.  There  is  in  this  Ocean  a  Traft  of  Sea,  wherein  the  Southerly  and  South- 
weft  Winds  are  perpetual,  viz.  all  along  the  Coaft  of  Guinea^  for  above  f  00 
Leagues  together,  from  Sierra  Leona  to  the  Ifle  of  St  Thomas^  for  the  South- 
eaft  Trade^wind  having  pafied  the  Une^  and  approaching  the  Coaft  of  Guineay 
within  80  or  too  Leagues  inclines  towards  the  Shore,  and  becomes  S.  S.  E. 
and  by  Degrees,  as  you  come  nearer,  it  veers  about  to  South,  S.  S.  JV.  and 

JF*.  to.  in  with  the  Land  South-JVeft^  and  fometimes  W.  S.  JV.  which  Variation  is 
better  expreflcd  in  the  Map  than  it  can  well  be  in  Words.  Thefe  are  the 
Winds  which  are  obferved  on  this  Coaft  when  it  blows  true,  but  there  arc 
frequent  Calms,  violent  fudden  Gufts  called  Ternado'%  from  all  Points  of  the 

Compafs, 


Conpafsyand  fometimesunwhoiroiny  fbggy^  eafterly  Wiodt,  called  £&fili/^ 
by  the  Natives,  which  too  often  infeft  the  Navigadoa  of  thcfe  Parts. 

7.  That  to  the  Northwards  of  the  l^ine.  between  4  and  10  deg.  of  Lati^ 
tuJij  and  between  the  Meridians  of  Cape  f^erdej  and  of  the  Eaftermoft  I- 
Hands  that  bear  that  Name,  there  is  a  Traft  of  Sea,  wherein  it  were  impro« 
per  to  fay  there  is  any  Trade  fTindj  or  yet  a  FanahUj^for  it  feems  condemnal 
to  perpetual  Calms,  attended  with  terrible  Thunder  and  Lightning,  and 
Rains  lo  frequent,  that  our  Navigators  from  thence  call  this  Part  of  the  Sea 
the  Rains:  the  little  Winds  that  are,  be  only  fome  fudden  uncertain  Gufts, 
of  very  little  Continuance  and  le(s  Extent  %  fo  that  fometimes  each  Hour  you 
fhall  have  a  different  Gale,  which  dies  away  into  a  Calm  before  another  luc« 
cecdj  and  in  a  Fleet  of  Ships  in  fight  of  one  another,  each  fhall  have  the 
Wind  from  a  fcvcral  Point  of  the  Compafss  with  chefe  weak  Breezes^  Ships 
are  obliged  to  make  the  befl  of  their  way  to  the  Southward  thro*  the  afore* 
laid  fix  ^^gref  J,  wherein  'cis  reported  fome  have  been  detained  whole  Months 
for  want  of  Wind. 

From  the  three  lafl  Obfervables  is  fhewntheReafon  of  two  notable  Occur* 
rents  in  the  Eajt-India  and  Guinea  Navigations.    The  one  is,  why  notwiCh- 
fianding  the  narrowed  Part  of  the  Sea  Between  Guinea  and  Brajil  be  about 
f 00  Leagues  over,  yet  Ships  bound  to  the  Southward,  fometimes,  efpecially 
in  the  Months  of  July  and  Augufi^  find  a  great  Difficulty  to  pafs  it.    This 
happens  bccaufe  of  the  South-eail  Winds,  at  that  time  of  the  Year  common- 
ly extending  fome  deg.  beyond  the  ordinary  Limit  of  4  deg.  North  Lat.  and 
withal  they  come  fo  much  foutherly,  as  to  be  fometimes  South,  fometimes 
a  Point  or  two  to  the  Weft  %  there  remains  then  only  to  plie  to  Windward, 
and  if  on  the  one  fide  they  ftand  away  W.  S.  fT.  they  gain  the  Wind  flill 
more  and  more  eafterly,  but  there  is  Danger  of  not  weathering  the  Brajilian 
Shore,  or  at  lead  the  Shoals  upon  that  Coafl.    But  if  upon  the  other  Tack 
they  go  away  E.  S.  E.  they  tall  into  the  Neighbourhood  of  the  Coaft  of 
Guinea^  from  which  there  is  no  departing  without  running  Eaflerly,  as  far  as 
the  Ifle  of  St.  Thomas^  which  is  the  conftant  Praftice  of  an  the  Guinea  Ships^ 
and  which  may  fecm  very  ftrange  without  the  Confideration  of  the  6th  Re- 
mark, which  mews  the  Reafon  of  it.  For  being  in  with  the  Coaft,  the  Wind 
blows  generally  at  S.fF.  and  1V.SW.  with  which  Winds  they  cannot  go  to  tht 
Northward  for  the  Land,  and  on  the  other  Tack,  they  can  lie  no  nearer  the 
Wind  than  S.  S.  E.  or  S,  and  with  thefe  Courfes  they  run  off  the  Shore, 
but  in  fo  doing,  they  always  find  the  Winds  more  and  more  contrary  %  fo 
that  when  near  the  Shore,  they  could  lie  South,  at  a  greater  dfftance  they  can 
make  their  way  no  better  than  S.E.  and  afterwards  E.  S.  E.  with  which 
Courfes  they  fetch  commonly  the  lile  of  St.  ^omas  and  Cape  Z^/^z,  where 
finding  the  Winds  to  the  Eadward  of  the  South,  they  keep  them  favourable 
by  running  away  to  the  Weft  ward  in  the  South  Lat,  3  or  4  Deg,  where  the 
S.  E.  Winds  are  perpetual. 

For  the  fake  of  thefe  general  Winds,  all  thofe  that  ufe  the  fFefi-Indian 
Trade,  even  thofe  bound  to  Firginia^  coqnt  it  their  beft  Courfe  to  get  as  foon 
as  they  can  to  the  Southwards,  that  fo  they  may  b$  certain  of  a  fair  and 

frefh 
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frefh  Gale^  to  run  before  it  to^he  Weilwardsi  and  for  tlie  fame  Reafon  tliofe^ 
homewards  bound  from  JtmericOy  endeavour  to  gain  the  Latitude  of  }o  deg. 
aflbon  as'poflible,  where  they  firft  find  the  Winds  begin  to  be  variable  j  thd* 
the  moft  ordinary  Winds  in  the  northern  Part  of  the  Atlantick  Ocean  tome 
from  between  the  South  and  Weft. 

As  to  thofe  furious  Storms  called  Hurricanes^  whicli  are  as  it  were  peculiar 
to  the  Caribbe  J/les -,  and  which  fo  dreadfully  affliO:  them  in  the  Month  of 
jtugufi.^  or  not  much  before  or  after,  they  do  not  fo  properly  belong  to  this 
Place,  both  by  Rcafon  of  their  fmall  Continuance  and  Extent,  as  likcwifc 
becaufe  they  aie  not  Anniverfaryj  feme  Years  having  more  than  one,  and 
fometimes  for  feveral  Years  together  there  being  none  at  all.  But  their  Vio- 
lence isfo  inconceivable,  and  their  other  Pbanomena  fo  furprifing,  that  they 
merit  well  to  b^  conlidered  apart. 

What  is  here  faid,  is  to  be  underftood  of  the  Sea-Winds,  at  fome  diftancc 
from  the  Land  \  for  upon  and  near  the  Shores,  the  Land  and  Sea  Breezes  arc 
almofl:  every  where  fcniiblc  j  and  the  great  variety  which  happens  in  their 
Periods,  Force  and  Dircdion,  from  the  Situation  of  the  Mountains,  Val- 
lies  and  Woods^  and  from  the  various  Texture  of  the  Soil,  more  or  Icfs 
capable  of  retaining  and  rcflefting  Heat,  and  of  exhaling  or  condenfing 
Vapours,  is  fuch,  that  it  were  an  endlels  Task  to  endeavour  to  account  for 

them.  . , 

2.  In  the  Indian  Ocean,  the  Winds  are  partly  general,  as  in  the  jEtbtoptcK 
Ocean,  partly  periodical,  that  is,  half  the  Year  they  blow  one  way,  and  the 
other  half  near  upon  the  oppofitc  Points  i  and  thefe  Points  and  Times  of 
ihifting  arc  different  in  different  Parts  of  this  Ocean, 

I .  Between  the  Latitudes  of  i  o  deg.  and  50  deg.  South,  between  Af^^; 
ga/car  and  Hollandia  Nova^  the  General  Trade- ff^inds  about  the  S.  E.b.  E.  is 
found  to  blow  all  the  Year  long,  to  all  Intents  and  Purpofes  after  the  fame 
Planner  as  in  the  fame  Latitudes  in  iht  Miticpick  Ocean^  as  it  is  defcribcd  m 

the  4.th  Remark  aforegoing,  rt.jp 

z.  That  the  aforefaid  S.  E.  Winds  do  extend  to  within  2  deg.  of  the  -/C- 
^uator  during  the  Months  of  June^  July^  and  Auguft^  &c.  to  November^  at 
which  time  between  the  South  Latitudes  of  }  and  10  D^^.  being  near  tnc 
Meridian  of  the  north  End  oi Madagafcar  ^  and  between  z  and  \x  South  La^ 
titude,  being  near  Sumatra  and  Javas  the  contrary  Winds  from  the  iV^^' 
or  between  the  North  and  Weft,  fct  in  and  bldw  fo.  half  a  Yezx^'oizAxoxn 
the  Beginning  of  December  till  May:  land  this  Monfoon  is  obfc'rved  as. far  as 
the  Molucca  IJles^  of  which  more  anon. 

3.  That  to  the  Northward  of  3  Deg.  South  Latitude,  over  the  whole^f^' 
hian  or  Indian  Sea  and  G»//of  Bengal^  from  Sumatra  to  the  Coaft  of -^^^f[> 
there  is  another  Monfoon^  blowing  from  OSfober  to  Jprilj  upon  the  iv.  -o* 
Points  5  but  in  the  other  half  Year,  from  jfpril  to  O^ober^  upon  the  oppo- 

'  Cte  Points  of  S.  W.  and  W.  S.  W.  and  that  with  rather  more  Force  than  the 
other,  accompanied  with  dark,  rainy  Weather,  whereas  the  N.  -£•  bloj^ 
clear.  'Tis  likewife  to  be  noted,  that  the  Winds  are  not  fo  conilant,  either 
in  Strength  or  Point,  in  the  Gulf  of  Ben^al^  as  they  arc  in  the  IndiM  Sc?, 
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where  a  certain  fteady  Gale  fcarce  ever  fails.  'Tis  flfo  remarkable^  that 
the  (9.  W.  Winds  in  thefe  Seas  are  generally  more  Southerly  on  the  Jfrican 
fije,  more  Wcftcrly  on  the  Indian. 

4.  There  is  a  Traft  oiSta  to  the  Southwards  of  the  Mquator^  fubjeft  to 
the  fame  changes  of  the  Winds,  viz.  near  the  African  Coaft,  between  ic 
and  the  Ifland  Madagafcar  or  St.  Lawrence^  and  from  thence  Northwards 
S5  far  as  the  Line\  wherein  from  April  to  OSober  there  is  found  a  conlhnc 
Freih  S.  S.  IV.  Wind,  which  as  you  go  more  Northerly,  becomes  Hill  more 
and  more  Wefterly^  fo  as  to  fall  in  with  the  IV.  S.  IV.  Winds  mentioned  be- 
fore in  thofc  Months  of  the  Year  to  be  certain  to  the  Northward  of  the 
jEquator:  What  Winds  blow  in  thofe  Seas  for  the  other  half  Year,  I  have 
not  yet  been  able  to  obtain  to  my  full  fatisfa&ion:  The  account  which  has 
been  given  me  is  only  this,  that  the  Winds  are  much  Eallerly  hereabouts, 
and  as  often  to  the  North  of  the  true  Eaft  as  to  the  Southwards  thereof. 

f.  That  to  the  Eaftward  of  Sumatra  and  Mslacca^  to  the  Northwards  of 
the  Une^  and  along  the  Coaft  of  Camboia  and  China  ^  the  Monfoons  blow 
North  and  Souths  that  is  to  fay,  the  N.  E.  Winds  are  much  Northerly, 
and  the  S.  fV.  much  Southerly.  This  Conftitution  reaches  to  the  Eaft- 
wards  of  the  Philippine  Ifles,  and  as  far  Northerly  ^  Japan.  The  Northern 
Monfoon  fetting  in,  in  thefe  Seas,  in  OSober  or  November^  and  the  Southern 
in  Mayj  blowing  all  the  Summer  Months.  Here  it  is  to  be  noted,  that 
the  Points  of  the  Compafs  from  whence  the  Winds  come  in  thefe  Parts  of 
the  World,  are  not  fo  fixt  as  in  thofe  lately  defcrib*d  i  for  the  Southerly 
will  frequently  pafs  a  Point  or  two  to  the  Eaftwards  of  the  South,  and  the 
Northerly  as  much  to  the  Weftwards  of  the  North,  which  feems  occaiion* 
edby  the  great  quantity  of  Land  which  is  interfperfed  in  thefe  Seas. 

6*  That  in  the  fame  Meridians^  but  to  the  Southwards  of  the  jEquat&r^ 
being  that  Trad  lying  between  Sumatra  and  Java  to  the  Weft,  and  New* 
Guinea  to  theEaft,  the  fameN  ortherly  and  Southerly  A/^^/^^/i;  are  obfer* 
ved)  but  with  this  diflTcrence,  that  the  Inclination  of  the  Northerly  i$ 
towards  the  N.  fV.  and  of  the  Southerly  towards  the  ij.  E.  but  the  Plague 
Fenti  are  not  more  conftant  here  than  in  the  former,  viz.  Variable  f  or  tf 
Points :  Befides,  the  times  of  the  change  of  thefe  Winds  are  not  the  fame 
as  in  the  Cbinefe  Seas,  but  about  a  Month  or  6  Weeks  later. 

7.  That  thefe  contrary  Winds  do  not  Ihift  all  at  once,  but  in  fome  places 
the  time  of  the  Change  is  attended  with  Calms^  in  others  with  Variable 
Winds  i  and  it  is  particularly  remarkable,  that  the  End  of  the  Wefterly 
Monfoon  on  the  Coaft  of  Coromandel^  and  the  two  laft  Months  of  the  Sou* 
therly  Monfoon  in  the  Seas  of  China^  are  very  fubjeft  to  be  Tempejluous  : 
The  Violence  of  thefe  Storms  is  fuch,  that  they  feem  to  be  of  the  Nature 
of  the  fVeJl-India  Hurricanes^  and  render  the  Navigation  of  thefe  Parts  very 
unfafc  about  that  time  of  the  Year.  Thefe  I'empejis  arc  by  our  Seamen 
ufually  termed,  the  Breaking  up  of  the  Monfoons. 

By  reafon  of  the  fhifting  of  thefe  Winds,  all  thofe  that  fail  in  thefe 
Seas,  are  oblig'd  to  obfcrvc  the  Seafons  proper  for  their  Voyages,  and  fo 
doing  they  fail  not  of  a  Fair  Wind  and  fpeedy  Paflagc  \  but  if  fo  be  they 
chance  to  out-ftay  their  time,  till  the  contrary  Monfoon  fct  in,   as  it  fre- 

VoL.  II.  T  quently 
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quently  happens,  tlicfy  are  forced  to  give  over  the  hopes  of  accoiDplifhing 
their  intended  Voyages,  and  either  return  to  the  Port  from  whence  they 
came,  or  elfe  put  into  fome  other  Harbour,  there  to  fpend  the  time  till  the 
Winds  (hall  come  favourable. 

8.  That  Navigation  that  there  is  on  the  Mare^acificum  is  by  the  Spani- 
ardsy  who  go  yearly  from  the  Coaft  of  New- Spain  to  the  Manilba's:  But 
that  is  but  by  one  beaten  Tra£t  i  fo  that  I  cannot  be  fo  particular  here  as 
in  the  other  two.  What  the  Spanifb  Authors  fay  of  the  Winds  they  find 
in  their  Courfts,  and  what  is  confirm'd  by  the  old  accounts  of  Drake  and 
Candijh^  and  fince  by  Scbooten^  who  failed  the  whole  breadth  of  this  Sea  in 
the  Southern  Latitude  of  if  or  1 6  deg.  is,  that  there  is  a  great  Confor- 
mity betwixt  the  Winds  of  this  Sea,  and  thofe  of  the  Jtlantick  and  jEthio* 
pick  J  that  is  to  fay,  that  to  the  Northwards  of  the  Mquator^  the  predo- 
minant Wind  is  between  the  E,  and  N.  E.  and  to  the  Southwards  there- 
of, there  is  a  conftant  fteady  Gale  between  the  E.  and  S^  E.  and  that  on 
both  fides  the  Line^  with  fo  much  Conftancy  that  they  fcarce  ever  need  to 
attend  the  Sails,  and  Strength  s  that  it  is  rare  to  fail  of  Crofling  this  vaft 
Ocean  in  ten  Weeks  time,  which  is  about  130  Miles  per  diem:  Bcfides,  'lis 
faid  that  Storms  and  Tempefts  are  never  known  in  thefe  Parts  j  Where- 
fore fome  have  thought  it  might  be  as  fhort  a  Voyage  to  Japan  and  Cbina^ 
to  go  by  the  Streights  of  Magellan^  as  by  the  Cape  of  Good  Hope. 

The  Limits  of  thefe  General  Winds  are  alfo  much  the  fame  as  in  the-^/- 
lantick  Sea,  viz.  about  the  30^**  degree  oi  Latitude  on  both  fides  >  for  the 
Spaniards  Homewards  bound  from  the  Manilha\  always  take  the  advan- 
tage of  the  Southerly  Monfoon^  blowing  there  in  the  Summer  Months,  and 
run  up  to  the  Northwards  of  that  Latitude^  as  high  as  Japan^  before  they 
meet  with  Variable  Winds,  to  fhape  their  Courfe  to  the  Eaftwards.    And 
Scbooten  and  others  that  have  gone  about  by  the  Magellan  Streigbts^  have 
found  the  Limits  of  *y.  E.  Winds,  much  about  the  fame  Latitude  to  the  South- 
wards; befides,  a  farther  Analogy  between  the  Winds  of  this   Ocean  and 
the  JEtbiopick  appears  in  that,  that  upon  the  Coaft  of  Peru  ttey  are  al- 
ways much  Southerly,  like  as  they  are  found  near  the  fhores  oi  jingola. 
Tig.  20.       To  help  the  Conception  of  the  Reader  in  a  matter  of  fo  much  difficulty, 
I  believ'd  it  neceflary  to  adjoin  a  Scbeme^  fliewing  at  one  view   all  the  va- 
rious I'raas  and  Courfes  of  thefe  Winds.     The  Limits  of  thefe  feveral  TraSs 
«re  defigncd  every  where  by  prickt  Lines,   as  well  in  the  Atlantick  and 
jEtbiopick^  where  they  are  the  Boundaries  of  the  Trade  and  Variable  Winds^ 
as  in  the  Indian  Ocean^  where  they  alfo  fliew  the  extent  of  the  feveral  Mon* 
foons.    The  Courfe  of  the  Winds  is  expreft  by  Rows  of  ftroaks  in  the  fame 
Line  that  a  Ship  would  move,  going  always  before  it  j  the  fliarp  End  of 
each  little  ftroak  pointing  out  that  part  of  the  Horizony  from  whence  the 
Wind  continually  comes  j  and  where  there  are  Monfoons^  the  Rows  of  the 
ftroaks  run  alternately  backwards  and  forwards,  by  which  means  they  arc 
thicker  there  than  elfc-where.     As  to  the  great  Soutb-Sea^  confidering  its 
vaft  extent,  and  the  little  Variety  there  is  in  its  Winds,  and  the  great  Analo- 
gy between  them,  and  thofe  of  the  Atlantick  and  jEtbiopick-Oceans  5  befides 
that  thegreatcft  part  thereof  is  wholly  unknown  to  us>  I  thought  it  unne- 
ceflary  to  lengthen  the  Map  therewith.  .    '    In 
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Ib  the  ibre^oing  Hillory  are  contained  (everal  Pfoblcna^,  that  merit  well 
tbe  Coofideration  of  our  acuteft  Naturalids,  both  by  rcafoo  of  the  Con* 
flancy  of  the  E6Fc£t9  and  of  the  immenfe  Extent  thereof  ^  near  half  the  Sur* 
face  of  the  Globe  being  concerned ;  wherein  if  I  am  not  able  to  account  for 
all  Particulars,  yet 'tis  hoped  the  Thoughts  I  have  fpent  thereon,  will  not 
be  judged  wholly  loft  by  the  Curious  in  Natural  Inquiries. 

I.  fVind  is  moft  properly  defined  to  be  the  Stream  or  Current  of  the  Air  j 
and  where  fuch  Current  is  perpetual  and  fixe  in  its  Courfe,  'tis  necelTary  that 
it  proceed  from  a  permanent  unintermitting  Caufe,  capable  of  producing  a 
like  conftant  Eifed,  and  agreeable  to  the  known  Properties  of  the  Elements 
of  Air  and  TVater^  and  the  Laws  of  the  Motion  of  fluid  Bodies.    Such  an 
one  is,  I  conceive,  the  Adion  of  the  Sun*s  Beams  upon  the  Air  and  H^a^ 
i^r^  as  he  pafles  every  Day  over  the  Oceans^  confidered  together  with  the 
Nature  of  the  Soil  and  Situation  of  the  adjoyning  Continents*     I  fay  there- 
fore, Fir^y  That  according  to  the  Laws  of  Staticks^  the  Air  which  is  leli 
rarified  or  expanded  by  Heat,  and  confequently  more  ponderous,  muft  have 
a  Motion  towards  thofe  Parts  thereof  which  are  more  rarified,  and  le(s  pon« 
derous,  to  bring  it  to  an  jEquilibrium'y  and,  Secondly^  That  the  Prcfcnce  of 
the  Sun  continually  (hifting  to  the  Weftwards  \  that  Part  towards  which  the 
Air  tends,  by  reafon  of  the  Rarefa£lion  made  by  his  greateft  Meridian  Heat, 
is  with  him  carried  Weft  ward,  and  confequcntly  the  Tendency  of  the  whole 
Body  of  the  lower  Air  is  that  way.     Thus  a  General  Eafterly  Wind  is 
formed,  which  being  imprefled  upon  all  the  Air  of  a  vaft  Ocean,  the  Parts 
impel  one  the  other,  and  fo  keep  moving  till  the  next  Return  of  the  Sun, 
whereby  fo  much  of  the  Motion  as  was  loft  is  again  reftor'd,  and  thus  the 
Eafterly  Wind  is  made  Perpetual. 

z.  From  the  fame  Principle  it  follows,  that  this  Eafterly  Wind  ftxould  on 
the  North  fide  of  the  Mquator^  be  to  the  Northwards  of  the  Eaft,  and  in 
South  Latitudes  to  the  South  thereof  j    for  near  the  LinCy  the  Air  is  much 
more  rarified,  than  at  a  greater  diftance  from  it  \  becau(e  of  the  Sun's  being 
twice  in  a  Year  vertical,  and  at  no  time  diftant  above  25  deg.  and  a  half,  at 
which  diftance  the  Heat,  being  as  the  Sine  of  the  Angle  of  Incidence,  is 
but  little  fliort  of  that  of  the  perperidicular  Ray.     Whereas  under  the  Tro'- 
picksy  though  the  Sun  ftay  long  vertical,  yet  he  is  as  long  47  deg.  ofFj 
which  is  a  kind  of  Winter,  wherein  the  Air  fo  cools,  as  that  the  Summer 
Heat  cannot  warm  it  to  the  fame  degree  with   that  luider  the  jEquator^ 
wherefore  tbe  Air  to  the  Northwards  and  Southwards,    being  lefs  rarified 
than  that  in  the  Middle,  it  follows,  that  from  both  fides  it  ought  to  tend 
towards  the  jEquator.    This  Motiop  compounded  with  the  former  Eafterly 
Wind,  anfwers  all  the  Phenomena  of  the  General  Trade- fFinds  >  which  if 
tbe  whole  Surface  of  tbe  Globe  were  Sea,  would  undoubtedly  blow  all 
round  the  World,  as  they  are  found  to  do  in  the  Atlantick  and  Mtbioptck 
Oceans. 

5.  But  feeing  that  fo  great  Continents  do  interpofe  and  break  the  Conti- 
nuity of  the  Ocea/Sy  regard  muli  be  bad  to  tbe  Natuie  of  the  Soil  and  the 
PoQtion  of  tbe  high  Mountains,  which  I  fuppoie  the  two  piincipal  Caufes 
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of  the  fcveral  f^ariatioHS  of  the  Winds^  from  the  former  General  Rule :  For 
.  if  a  Country  lying  near  the  Sun  prove  to  be  Flat,  Sandy,  low  Land,  fuch 
as  the  Defer  is  of  Libya  are  ufually  reported  to  be,  the  Heat  occafioned  bv 
the  Refleiaion  of  the  Sun's  Beams,  and  the  Retention  thereof  in  the  Sancf, 
is  incredible  to  thofe  that  have  not  felt  it  5  whereby  the  Air  being  exceeding- 
ly rarified,  it  is  neceflary  that   the  cooler  and  more  denfe  Air  (hould    run 
thitherwards  to  reftore  the  ^Equilibrium.    This  I  take  to  be  the  Caufe,  why 
near  the  Coaft  of  Guinea  the  Wind  always  fees  in  upon  the  Land,  blowing 
Weftcrly   inftead  of  Eaftcrly,    there  being  fuflScient   Reafon  to  believe, 
that  the  Inland  Parts  of  Jfrica  are  prodigiouily  hoc,  fince  the   Northern 
Borders  thereof  were  fo  intemperate,  as  to  give  the  Ancients  Caufc  to  con- 
clude,  that  all   beyond  the  Tropick  was  made  Uninhabitable  by  Excefs  of 
Heat.     From  the  fame  Caufc  it  happens,  that  there  are  fo  conftant  Calms 
in  that  Part  of  the  Ocean,  called  the  Rains^  (defcribed  in  the  7th    Re- 
mark on  the  Jtlantick  Sea:)  For  this  Trail  being  placed  in  the  middle,  be- 
tween the  Weftcrly  Winds  blowing  on  the  Coaft  of  Guinea^  and  the  Eaft- 
crly Trade  Winds  blowing  to  the  Weft  wards  thereof,  the  Tendency  of  the 
Air  here  is  indifferent  to  either,  and  fo  ftands  in  Mquilibrio  between  both  5 
and  the  Weight  of  the  incumbent  Atmojphere  being  diminiflied  by  the  con- 
tinual contrary  Winds  blowing  from  hence,  is  the  Reafon  that  the  Air  here 
holds  not  the  copious  Vapour  it  receives,  but  lets  it  fall  into  fo  frequent  i?^/ii/* 
4.  But  as  the  cool  and  denfe  Air,  by  reafon  of  its  greater  Gravity,  preflcs 
upon  the  hot  and  rarified,    'tis^demonftrative  that  this  latter  muft  afcend 
in  a  continual  Stream  as  faft  as  it  rarifics,  and  that  being  afcended  it  muft 
difperfe  it  felf  to  preferve  the  Mqvilibrium^  that  is,  by  a  contrary  Current^ 
the  upper  Air  muft  move  from  thofe  Parts  where  the  greatcft  Heat  is:   So 
by  a  kind  of  Circulation,  the  N.  E.  Trade  fVind  below,  will  be  attended 
with  a  S.  IV.  above,  and  the  S*  E.  with  a  N.  W.  Wind  above.     And  that 
this  is  more  than  a  bare  Conje£ture,    the  almoft  inftantaneous  Change  of 
the  Wind  to  the  oppofite  Point,  which  is  frequently  found  in  paffing  the 
Limits  of  the  Trade  Winds^  feems  to  afture  us  \   but  that  which  above  all 
cotAtis)&  \\iv^  HypQtbefis  \^  the  Pbanomenon  o(  the  Monfoons^  by  this  means 
moft  cafily  folved,   and  without  it   hardly  explicable.     Suppofing  there- 
fore fuch  a  Circulation  as  above,  'tis  to  be  confidered  that  to  the  North- 
ward of  the  Indian  Ocean  there  is  every   where  Land  within  the  ufual 
Limits  of  the  Latitude  of  50,  viz.  Arabia.^  Perjia^  India^  &c.  which  for 
the  fame  Reafon  as  the  Mediterranean  Parts  of  Africa  are  fubjeA  to  unfuf- 
ferable  Heats  when  the  Sun  is  to  the  North,  paffing  nearly  Vertical,  but 
yet  are  Temperate  enough  when  the  Sun   is  removed  towards  the  other 
Tropicki   becaufe  of  a  Ridge  of   Mountains  at  fome  diftance  within  the 
Land,  faid  to  be  frequently  in  Winter  covered  with  Snow,  over  which 
the  Air,  as  it  pafles,   muft;  needs  be  much  chilled.     Hence  it  comes  to 
pafs,  that  the  Air  coming,  according  to  the  general  Rule,  out  of  the  N.E. 
in  the  Indian  Seas,  is  fometimes  hotter  fometimes  colder  than  that  which 
by  this  Circulation  is  returned  out  of  the  S.  TV.  and  by  confequence^  fome- 
times the  under  Current  or  Wind  is  from  the  N.  £.  fometimes  from  no 
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Other  Caufc,  is  clear  from  the  Times  wherein  thefe  Winds  fet  in,  viz.  in  jf* 
prif^  when  the  Sun  begins  to  warm  thofe  Countries  to  the  North,  the  S.ff^: 
Monfoon  begin?,  and  blows  during  the  Heats  till  Oetober^  when  the  Sun  be- 
ing retired,  and  all  things  growing  cooler  Northward,  and  the  Heat  in- 
creafing  to  the  South,  the  N.  E.  Winds  enter  and  blow  all  the  Winter  till 
April  again. 

f.  And  ir  is  undoubtedly  from  the  fame  Principle  that  to  the  Southwards 
of  the  jEquator^  in  parr  of  the  Indian  Ocesn^  the  N.  JV.  Wind  fucceeds  the 
J.£.  when  the  Sun  draws  near  the  Tropick  of  Capricorn.  But  I  mutt  confefs, 
that  in  this  latter  occurs  a  Difficulty  not  well  to  be  accounted  for,  which 
is,  why  this  Change  of  the  Monfoens  (hould  be  any  more  in  this  Ocean^  than 
in  the  fame  Latitudes  in  the  jEtbiopick^  where  there  is  nothing  more  certain 
than  a  S.  £.  Wind  all  the  Year. 

6.  Tis  likcwifc  very  hard  to  conceive,  why  the  Limits  of  the  Trade-'voind 
fhould  be  fixt  about  the  5orh  Deg.  of  Latitude  all  round  the  Globe ^  and 
that  they  ihould  fo  feldom  tranfgrefs  or  fall  Oiort  of  thofe  Bounds >  as  al(b  that 
in  the  Indian  Sea,  only  the  Northern  Part  ihould  be  fubjedto  the  changeable 
Monf§cnSy  and  in  the  Southern  there  be  a  conttant  S.  E. 

Thefe  are  Particulars  that  merit  to  be  conddered  more  at  large,  and  fur- 
nifli  a  fufficicnt  Subjcd  for  a  juft  Volume. 

XXXVll.  Mr.  Henjbaw  has  obfcrved,  That /7^w  newly  gathered,  and^/>~»'*« 
filtred  through  a  clean  Linen  Cloth,  tho*  it  be  not  very  clear,  is  of  a  yel-  Se^f^I^. 
lowfih  Colour,  fomewhat  approaching  to  that  of  Urine.  xhcHeo- 

That  having  endeavoured  to  putrify  it,  by  putting  feveral  Proportions  into  p^Ti,**  '* 
glafi  Bodies  with  blind  Heads,  and  fetting  them  in  feveral  Heats,  as  of  Dung, 
and  gentle  Baths,  he  quite  failed  ef  his  Intention :  for  Heat,  tho*  never  fo 
gentle^  did  rather  clarify  and  preferve  it  fwect,  though  continued  for  two 
Months  together,  than  caufe  any  PutrefaAion  or  Separation  of  Parts. 

That  expoiing  o(  it  to  the  Sun  for  a  whole  Summer  in  Glafles,  that  bold 
about  2.  Gallons',  with  narrow  Mouths  that  might  be  ttopped  with  Cork,  the 
only  confiderable  Alteration  he  obferved  to  be  produced  in  it  was,  that  (lore 
of  green  tStuflF  (fuch  as  is  feen  in  Summer  in  Ditches  and  (landing  Waters) 
floated  on  the  Top,  and  in  fome  Places  grew  to  the  fides  of  the  Glaft. 

That  putting  4  or  f  Gallons  of  it  into  a  half  Tub,  as  thejr  call  it,  of 
Wood,  and  draining  a  Canvafs  over  it  to  keep  out  Duft  and  Inie^,  and  let- 
ting it  ftand  in  fome  fhady  Room  for  )  Weeks  or  a  Month,  it  did  of  it  felf 
utrify  and  dink  exceedingly,  and  let  fall  to  the  Bottom  a  black  Sediment 
ike  Mudd. 

That  coming  often  to  fee  what  Alterations  appeared  in  the  Putrefadion, 
he  obferved,  that  at  the  Beginning,  within  24  Hours,  a  fiimy  Film  floated  on 
the  Tpp  of  the  Water,  which  after  a  while  falling  to  the  bottom,  there  came 
toother  fuch  Film  in  its  Place. 

That  if  Dew  were  put  into  long  narrow  Veflels  of  Glafs,  fuch  as  formerly 
^ere  ufed  for  Receivers  in  diftilling  of  jiquaJFortis^  the  flime  would  rife  to  that 
Height,  that  he  could  take  it  off  with  a  Spoon }  and  when  he  bad  put  a  pret« 
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ty  Quantity  of  it  into  a  DriDking-glaify  and  that  it  had  flood  all  Night  and 
the  Water  drained  fron>  it,  if  he  had  curned  ic  out  on  his  Hand,  it  would 
iiand  upright  in  Figure  of  the  Glais,  in  SubiUnce  like  boiled  white  Search, 
tho'  fomcwhat  more  tranfpaient,  if  his  Memory,  faith  he^  fail  him  not. 

That  having  once  gotten  a  pretty  Qiiantity  of  this  Gclly,  and  put  it  into 
a  Glafs-body  and  Blind- head,  he  fct  it  into  a  gentle  Bath,  with  an  Intention 
to  have  plitrificd  it,  but  after  a  few  Days,  he  found  the  Head  had  not  been 
well  luted  on,  and  that  fome  Moifture  exhaling  the  Gelly  was  grown  almoft 
dry,  and  a  large  Mufiroom  was  grown  out  of  it  within  the  Glafs  ^  it  was  of  a 
loofe  watriih  Contexture,  fuch  an  one  as  he  had  feen  growing  out  of  rotten 

Wood. 

That  having  fcvcral  Tubs  with  good  Quantity  of  Dew  in  them,  fet  to 
putrify  in  the  Manner  aboveHiid,  and  coming  to  pour  out  of  one  of  them  to 
make  ufe  of  it,  he  found  in  the  Water  a  great  Bunch  bigger  than  his  Fift,  of 
thofe  Infcfts  commonly  called  Hog-lice^  or  Millepedes^  tangled  together  by 
their  long  Tails,  one  of  which  came  out  of  every  one  of  their  Bodies  about 
the  Bignefs  of  a  Horfe  Hair.  The  Infcds  did  all  live  and  move  after  they 
were  taken  out. 

.  That  emptying  another  Tub  whereon  the  Sun  it  feems  had  ufed  fometimes 
toihine,  and  finding  upon  the  draining  it  thro*  a  clean  Linen  Cloth  two  or 
three  Spoonfuls  of  green  Stuff,  though  not  fo  thick  nor  fo  green  as  that  a- 
bove  mentioned,  found  in  the  GlaflTes  purpofely  expofed  to  the  Sun,  he  put 
tbi&  green  Stuff  in  a  Glafs,  and  tied  a  Paper  over  it,  and  coming  fome  Days 
after  to  view  it,  he  found  the  Glafs  almoft  filled  with  an  innumerable  Com- 
pany of  fmall  Flie$>  almoft  all  Wings,  fuch  as  are  ufually  feen  in  great 
Swarms  in  the  Air  io  Summer  Evenings. 

TIm£  fetting  about  a  Gallon  of  this  Ikw^   (which,  he  faith,  if  he  mifre- 
member  not,  had  been  firft  putrified  and  (trained)  in  an  open  jarre  Glafs  with 
a  wide  Mogtb,  and  leaving  it  for  many  Weeks  ftanding  in  a  South-window 
on  ^bich  t^e  Sun  lay  very  much,  but  the  Cafements  were  kept  clofe  (hut ; 
aftet  fooDe  time,  coming  to  take  Account  of  his  Dew^  he  found  it  very  full 
of  little  InfeSts^  with  greJit  Heads  and  fmall  tapering  Bodies,  fomewhat  re- 
fembling  T'adpalesy  but  very  nouch  Icfs.     Thefe  on  his  Approach  to  the  Glals, 
would  fink  down  to  the  bottom,  as  it  were,  to  hide  thcmfelves,  and  upon 
bis  Retreat,  wriggle  thcmfelves  up  to  the  Top  of  the  Water  again.   Leaving 
k  thus  Cor  focoe  time  longer,  he  afterwards  found  the  Room  very  full  of 
GnatJj  tho*  the  Door  and  Windows  were  kept  (hut.    He  adds,  that  he  did 
nae  at  firft. fufpefl;  that  thofe  G»ats  had  any  Relation  to  the  Dewy  but  after 
finding  the  Gnats  to  be  multiplied,  and  the  httle  watry  Animals  to  be  much 
leflened  in  quantity,  and  finding  great  numbers  of  their  empty  Skins  floating 
CO  the  Face  pf  bis  J^eWy  he  thought  he  had  juft  Reafon  to  perfuade  himfclf 
that  the  Qftats  were  by  a  fecond  Birth  produced  of  thofc  little  Animals. 

That  vapouring  away  great  Quantities  of  his  putrified  Dew  in  Glafs  BaG^ns 
and  other  earthen  glafed  Veffels,  be  did  at  laft  obtain,  as  he  remembers,  a- 
hove  1  Pound  of  grayifli  Earth,  which  when  he  had  waflied  with  more  of 
the  fame  Pew  out.of  all  his  l^ons  iiuo  OQe,  and  vapoured  to  Siccity,  lay   ic 
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Leaves  one  above  another,  not  unlike  to  fome  kind  of  brown  Paper,  but  ve« 
ly  friable. 

That  taking  this  Earth  out,  and  after  he  had  well  ground  it  on  a  Marble, 
and  given  it  a  fmart  Fire  in  a  coated  Retort  of  Glafs,  it  foon  melted  and  be- 
came a  Cake  in  the  bottom  when  it  was  cold,  and  looked  as  if  it  had  been 
Salt  and  Brimftone  in  a  certain  Proportion  melted  together  $  but,  as  he  re« 
members,  was  not  at  all  inflammable.  This  ground  again  on  a  Marble,  he 
faith,  did  turn  Spring  Water  of  a  rcddiih  purple  Colour. 

That  by  often  calcining  and  filtring  this  Earth,  he  did  at  lad  extraft  z  Oi/n* 
w  of  a  fine  fmall  white  Salt^  which  looked  on  thro'  a  good  Microfeope^  feem'd 
to  have  Sides  and  Angles  in  the  fame  Number  and  Figure,  as  Rock-Petrt. 

XXXVIII.  I.  We  had  of  late  in  the  County  of  Limerick  and  tipperarj^  ^  khu  #/ 
Showers  of  a  fort  of  Matter  like  Butter  or  Greafc  5  if  one  rub  it  upon  one's  ?i^#r/'!j 
Hand  it  will  melt,  but  lay  it  by  the  Fire  and  it  dries  and  grows  hard,  having  Ireland  $  h 
a  vcrv  (linking  Smell.     Some  of  it  fell  here  at  Kilkenny^  Nov.  14,  i69f.^f;^^* 
whicn  I  did  fee  my  fclf  thenext  Morning.  lij. 

2.  Having  very  diligently  enquired  concerning  a  very  odd  Phaenomenon, «/  r**  i^*- 
which  was  obferved  in  many  Parts  ofAfunfier  and  Leinfter^  the  beft  Account  cu>/nc,  i*. 
I  can  collcft  thereof,  is  as  follows  j  For  a  good  Part  of  the  Winter  1 6pf ,  and 
Spring  following,  there  fell  in  feveral  Places  a  kind  of  thick  Dew  which  the 
Country  People  call'd  Butter ^  from  the  Confiftency  and  Colour  of  it,  being 
foft,  clammy,  and  of  a  dark  Yellow  j  it  fell  always  in  the  Night,  and  chieflv 
in  mooriih  low  Grounds,  on  the  Top  of  the  Grafs,  and  often  on  the  Thatcn 
ofCabbins)  'twas  feldom  obferv'd  in  the  fame  Places  twice,  it  commonly 
lay  on  the  Earth  for  near  a  F*ortnight  without  changing  its  Colour,  but  then 
dried  and  turned  black:  Cattle  fed  in  the  Fields  where  it  lay  indifferently  as 
in  other  Fields.  It  fell  in  Lumps,  often  as  big  as  the  end  of  one's  Finger, 
very  chin  and  fcatteringly  >  it  had  a  ilrong  ill  Scent,  fomewhat  like  the  fmell 
of  Church-yards  or  Graves:  And  indeed  we  had  during  mod  of  that  Seafon 
very  ftinking  Fogs,  fome  Sediment  of  whidh  might  pofHbly  occafion  this 
ftinking  Dew,  tho'  I  will  by  no  means  pretend  to  oiFer  that  a  Reafon  of  it. 
1  cannot  find  that  it  was  kept  long,  or  that  it  bred  any  Wcrms  or  InfeRs: 
yet  the  fuperftitious  Country  People,  who  had  fcall'd  or  fore  Heads,  rubb*d 
them  with  this  Subftance,  and  faid  it  healed  them. 

XXXIX.  Dec, 6^  ifijij  Being  in  the  Gulf  of  ^<?/o,  riding  at  Anchor,  about -^"yA^uw./ 
10  of  the  Clock  that  Night,  it  began  to  rain  Sand  or  Afhes,  and  continued  a^[4u^ 
till  two  of  the  Clock  the  next  Morning.  It  was  about  two  Inches  thick  on  go*  ^/^^. 
the  Deck  i  fo  that  we  caft  it  over-board  with  fhovels,  as  we  did  Snow  the  JJ^^n!  f ^^"^ 
Day  before.  There  was  no  Wind  llirring  when  thefc  jffics  fell  j  it  did  not  p-  V7< 
fall  only  in  the  Places  where  wcwere,  but  Ukewife  in  other  Parts,  ^  Ships 
Were  coming  from  St.  John  d'Acre  to  our  Port  5  they  being  at  that  Time 
100  Leagues  from  us.  We  compared  the  Afhes  together,  and  found  them 
both  one. 

iV.  J5.  This  Shower  of  Aflies  was  upon  an  Eruption  of  Mount  Fefuvius. 

XL.  This 


a.  21. 


Mr 

Xl. 

zs 


(  144  ) 

m 

^sh0v;irif  XL.  This  City  of  Briflol  and  the  Country  round,  is  filled  with  Reports  of 
Sii!"/!r'  raining  Wheat  dbnuifFarminfier  in  Wiltjbire^  and  other  Places  within  6  or  8 
Wheat  i^r  Milcs  of  it,  and  many  believe  it.  I  have  procured  feveral  Parcels  of  it,  and 
^'ui^^^  find  it  to  be  the  Seed  of  Jvy  Berries^  which  from  Towers  and  Churches, 
I-  Chimneys,  Walls,  and  high  Buildings  were  lately  by  very  fierce  Tempcfts  of 

Wind  and  Hail  driven  away  from  the  Holes,  Chinks  and  other  Parts,  where 
Birds  had  brought  them,  cfpecially  Sterlings  and  Choughs.  It  was  (among 
many  other  prodigious  Stories)  confidently  affirmed,  that  thofc  Grains  were 
found  in  the  Hail,  as  Seeds  in  Comfits.  I  have  by  all  ways  I  can  imagine, 
examined  and  compared  them  with  the  Seeds  of  Ivy-Berries^  by  the  Tafte, 
Smell,  Size,  and  Figure  j  with  the  Affiftance  of  Magnifying  Glajfes^  viewing 
them  in  both  the  fuperficial  and  inward  Parts. 

^ Shower  if     XLL  On  Wednefday  before  Eafier^  an.  i6p6,  a  Pafture  Field  at  Cranftead 

^¥xnxihou  Titzx  fVrotham  in  Kent^  about  two  Acres,  which  is  far  from  any  part  of  the  Sea 

Rob.  Cony,  or  Branch  of  it,  and  a  Place  where  are  no  Fifh-ponds,  but  a  Scarcity  of  Wa- 

21/^'"^'  tc^>  was  all  over-fpread  with  little  Fifties  conceived  to  be  rained  down,  there 

having  been  at  that  time  a  great  Tempeft  of  Thunder  and  Rain.    The  Fifhes 

were  about  the  length  of  a  Man's  little  Finger,  and  judged  by  all  that  faw 

them  to  be  young  Whitings,  many  of  them  were  taken  up  and  ftiewed  to 

feveral  Pcrfons.    The  Field  belonged  to  one  PFare  a  Yeoman,  who  fliew'd 

fomc  of  them,  among  others,  to  Mr.  Lake  a  Bencher  of  the  Middle  Temple^ 

who  had  one  of  them,  and  brought  it  to  London.    The  Truth  of  it  was  a- 

verrM  by  many  that  faw  the  Fifties  lie  fcattered  all  over  that  Field,  and 

none  in  the  other  Fields  thereto  adjoining.    The  Quantity  of  them  was  efti- 

.mated  to  be  about  a  Buftiel,  being  all  together. 

I  had  this  Account  from  a  worthy  Gentleman  of  this  Country,  who  had 
a  Box- full  of  the  Fifties. 

Haiiftones  XLII.  July  17,  i(S65,  About  ten  in  the  Forenoon,  there  fell  a  violent 
di^lig-  Storm  of  Hail  upon  the  Coaft-Towns  of  Suffolk^  tracing  along  Seckford  Hall^ 
^'^^J'y^^/llFoodbridge,^  &c.  more  to  the  Northwards.     The 

fas,  n.  K.  Mail  was  fmall  near  Tarmoutb  >  but  at  Seckford- Hall^  one  HaiUftone  was  found 
P-  4«"-       by  Meafure  to  be  p  Inches  about.     One  of  this  Town  {viz  Woodbridge)  found 
one  at  Melton^  8  Inches  about.     At  Snapebridge  a  Man  affirmed,  that   he 
lighted  on  one  about  iz  Inches  about.     A  Lady  of  Frifion-Hall  putting  one 
of  them  into  a   Balance,  found    it   weigh    its.  6d.      Several  Perfons  of 
..good  Credit 4x1  Jldboroiiigb  affirmed  fome  Hail-fiones  to  have  been  full  'as  big 
as  J'urkeys  Eggs  (ah  ordinary  Heir's  Egg  weighs  but  about  px.)  J.  Baker  of 
'Rumbrough^  bad  his  Head  broken  by  the  Knocks  of  them  thro*  a  (lifF  Coun- 
>  try  Felt^  in  fomc  Places  bis  Head  bled,  in  others  Bunneys  arofe  :  The  Hor- 
Xes.were  fo  pelted, 'that  they  hurried  away  his  Cart  beyond  all  Command. 
iTheyfeemed  all  white,  fmooth  without,  mining  within.     *Tis  fomewhat 
.^rafige,  methinks,  that  their  Pillar  of  Air  ihould  keep  them  aloft,  if  they 

were 
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were  aot  chpt  together  in  die  ftlliiig,  efpecially  at  fiich  a  Time  of  the  Year 
when  the  Air  is  leii  thickned,  and  its  Springs  weaker. 

XLIII.  In  Afoy,  i685,  there  fell  at  UJle  in  Flanders^  Hail  of  fo  great  a  ^-^r^^  «-^- 
Bignefs,  that  the  lead  exceeded  Pigeon's  Eggs.     Several  of  them  were  a  f  Iladm  i 
Quarter  of  a  Pound  Weight  and  more.     One  among  the  reft  was  obferved  ^'•-  "•^*»*' 
CO  contain  a  dark -brown  Matter  in  the  middle  thereof^  and  being  thrown  ^''^'' 
into  the  Fire,  it  gave  a  very  great  Report.     Others  were  tranfparent,  which 
melted  before  the  Fire  immediately.     This  Storm  paflcd  over  the  Citadel 
and  Town,  and  left  not  a  whole  Glafs  in  the  Windows  on  the  windward 
fide.    The  Trees  were  broken,  and  fome  beat  down)  and  the  Partridges  and 
Hares  kiird  in  abundance. 

XLIV.  I.  A  very  extraordinary  Hail  fell  in  thefe  Parts  jtpr.  ip,  169J.  f^^^^f",^ 
The  Vapour  that  difpofed  the  aqueous  Parts  thus  to  congeal  came  with  a  waictlche- 
South-weft  Wind  out  of  Carnarvanjbire^  pafling  near  Snawdon  with  a  horrid  ^*2;  ^ 
black  Cloud  attended  with  frequent  Lightnings  and   founder.     As  vet  I  HaUey,  n. 
hear  no  further  of  it  Weftward  than  out  of  Denbigbjbire^  where  it  left  St.  "'•  '•  ^^^^ 
Afaph  to  the  Right,  and  did  much  Damage  between  it  and  the  Sea,  breaking 
all  the  Windows  on  the  Weather-fide,  and  killing  Poultry  and  Lambs,  and 
at  Sir  John  Conway^s  at  Defertj  a  ftout  Dog )  and  in  the  North  Part  of  Flints 
Jhire  fevcral  People  had  their  Heads  broke,  and  were  grievoufly  bruifeJ  on 
their  Bodies.    From  Flintjbire  it  crofled  over  the  Arm  of  the  Sea  that  comes 
up  to  Cbefter^  and  was  only  felt  in  Cbejbire^  at  the  very  N.  W.  Corner  of  the 
Peninfula  call  d  Wiral^  between  the  Mfiuaria  of  Cbefter  and  LeverpooJe^  at  a 
Town  caird  H^.  Kirbj^  where  it  bailed  but  for  three  Minutes,  it  being  on 
the  extream  Point  thereof,  on  the  Right-hand,  but  it  thundred  dreadnilly, 
and  was  here  at  Cbefier  about  three  in  the  Afternoon  \  but  the  main  Body  of 
it  fell  upon  Lancajbire^  in  a  richt  Line  from  Ormskirk  to  Blackborny  which  is 
on  the  Boxdcxs  of  Yorkjhire  \  but  whether  it  crofled  the  Rid^e  of  Hills  into 
Tnrkjbire^  we  know  not.    The  Breadth  of  the  Cloud  was  about  two  Miles  1 
within  which  Compafs  it  did  incredible  Damage,  killing  all  forts  of  Fowl  and 
fmall  Creatures,  andfcarce  leaving  any  whole  Panes  in  any  of  the  Windows 
^here  it  pafled ;    but  which  is  worfe,  it  plowed  up  the  Earth,  and  cut  off 
the  Blade  of  the  green  Com  Co  as  utterly  to  deftroy  it,  the  Hail-fiones  bury* 
ing  themfelves  in  the  Ground  $    and  the  Bowling-Greens,  where  the  E^rth 
^as  any  thing  foft,  were  quite  defaced,  fo  as  to  be  rendred  unferviceable 
for  aTime.  This  I  had  from  an  Eye  -Witnefi,  The  Hail^ftones  fome  of  which     * 
weighed  five  Ounces^  were  of  differing  Forms,  fome  round,  fome  half-round, 
fome  ftnootb,  others  embofTed  and  crenulated,  like  the  Foot  of  a  drinking 
Glafs,  the  Ice  very  tranfparent  and  hard,  but  ^ifnowy  Kernel  was  in  the  midft 
of  inoft  of  them,  if  not  all  >  the  Force  of  their  Fall  argued  them  to  fall  from  a 
great  Height.     What-t  take  to  be  moft  extraordinary  in  this  Phenomenon  is, 
thatfuch  a  fort  of  Vapours  ihould  continue  undifperft  fo  long  a  Trad,  as  a* 
hove  fixty  Miles  together,  and  in  all  the  Way  of  its  Paflage  occafion  fo  extraor- 
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dinary  a  Coagulation  ^nd  Congelation  of  the  watry  Clouds,  as  to  encreare  the 
Hail'ftones  to  fo  vaft  a  Bulk  in  fo  fhort  a  fpace  as  that  of  their  Fall. 
J9[r .. . .  ib.  z.  We  had  only  the  extream  Skirt  of  the  Shower  here,  and  there  fell  not 
P-^7a.  above  lo  HaiUftones  in  our  Court,  but  they  were  much  larger  and  harder 
than  the  oldeft  of  us  had  feen.  A  Gentlewoman  found  one  oithem  by  Mea« 
fure  to  be  about  f  Inches  about.  A  little  while  after  the  Shower  was  over, 
T  found  the  Stones  had  fallen  at  good  diftances  one  from  another,  and  that 
they  were  melting  very  faft,  the  Weather  being  very  hot  j  fcarce  any  of 
them  was  fo  little  as  a  Mufqet  Bullet,  but  moft  of  them  far  bigger,  and  of 
that  Figure. 

A  Servant  who  was  then  at  Bootle-Millj  tells  me,  That  the  Sea  (eemed  to 
be  rifen  to  an  unwonted  height,  and  to  bear  the  Appearance  of  a  Wood  ^ 
That  he  found  Hail-fiones  as  big  as  Poot  Eggs.  And  that  many  Sea-Fowl  and 
Land- Fowl  were  killed:  and  as  an  Inftancc  of  it,  he  took  up  a  Sea^/wallow^ 
on  Booth  Marjby  whofe  Wing  was  broken  with  an  icy  Pellet,  and  brought 
her  home.  Upon  this  Story,  I  rid  towards  the  Grounds  which  had  ihared 
moft  in  the  Storm.  When  I  came  to  Bootle^  I  faw  Jane  Mutcbe's  Window* 
ill  batter'ds  I  found  the  Storm  had  been  as  violent  ^tLinaker^  I  faw  what 
Breaches  it  had  made  upon  fFslU  HalfalFs  Barns,  what  Boughs  it  had  broke 
off  from  his  Applecrees,  and  what  Wounds  the  Hail-fiones  had  made  in  the 
green  Brow  by  his  Houfe.  I  meafured  feveral  of  the  Holes,  and  found  them 
generally  an  Inch  deep,  and  fome  an  Inch  and  a  half,  ff^ill.  Hal/all  told  me, 
that  the  great  Stones  fell  fo  violently  into  the  Marl-pit  befides  his  Houfe, 
that  (^outs  of  Water  rofe  a  Yard  and  a  half  high.  This  unriddled  my  Man's 
Story,  that  the  Sea  appeared  like  a  Wood«  Dr.  farleton  took  up  Hail-fionts 
as  big  as  Duck  Eggs  upon  Augbton  Common^  and  Mr.  Sbefberd  profefles,  that 
the  Church-yard  at  Sepbton  feem*d  as  ftrew*d  with  Duck  Eggs-y  and  that  one 
of  them  was  weighed,  which  amounted  to  fuUhalif  a  Pounds  tvio  Hail-ftones 
were  weighed  at  Ormskirk^  which  came  to  i.  of  a  Pound  a-piece.  At  Ince 
the  Stones  were  part  as  big  as  Duck^  and  part  as  Gi>ofe  Eggs. 

I  fent  fome  People  the  next  Morning  early  to  the  Sea- fide,  and  they 
brought  in  fevcn  forts  of  Fowl*,  as  Curlieu^  Sea-Pye^  Sea- Swallow^  Gorre^ 
and  other  we  want  Names  for:  and  wc  hear  that  at  the  little  Towns  nexc 
the  Sea,  the^  were  picked  up  by  Bufhels. 

No.  Hail  fell  at  Everton^  Lowhilly  or  LeverpBoU^  the  Storm  ending  near 
fFalton^  but  there  was  fo  thick  a  Darkncfs  before  the  Storm,  that  \n  Lever* 
,  foolej  many  People  ran  out  of  their  Houfes  into  the  Street  to  look  at  the 
Face  of  the  Sky  i  and  it  was  marvellous  dark  here.  The  Neighbours  tell 
doleful  Stories  of  the  Effefts  of  this  Hail  5  As  a  young  Woman  at  Bootle  was 
running  for  Shelccr,  her  Hat  fell  off,  and  a  Hail-^^ne  that  hit  her  behind  the 
Ear  made  her  tumble  j  a  Man  was  knock'd  off  his  Horfe  by  the  Haily  but 
prcfently  got  up  again >  Another  having  puU'd  down  his  Hat  to  lave  his 
Face,  a  Stone  fell  which  tore  the  Brim  from  the  Crown,  fo  far  that  he  could 
put  his  Hand  thro'  the  Holej  at  Ormskirk  4  Pounds  Damage  was  done  ta 
one  Inn,  and  the  Glafs  broke  by  the  Storm  in  the  whole  Town  couU  not 
be  repaired  for  60 1.  The  Stones  there  rebounded,  many  of  them  2  Yards 
—  high^ 


bigh)  at  Imi  two  Horlb  were  knoc&c  down  in  the  Plough ,  and  a  Man  fell 
at  the  fame  time  \  at  Croshy  fome  Beafb  were  knock'd  down  %  One  Jo.  Hoi* 
hnd  was  found  dead  in  Skirmfddk  after  the  Shower,  but  whether  by  the  Hail 
or  Ugbtning  (for  it  came  with  Sunder  and  Lightning  I  have  not  yec  heard  i 
Two  Women  were  fo  beaten  by  it,  in  a  little  while  before  they  got  Cover, 
that  they  could  hardly  turn  them  in  their  Beds  next  Morning  \  They  could 
hardly  pafs  the  Lanes  for  Baskets,  Panniers,  Sacks,  and  People,  which  the 
Horfcs  bad  thrown  down  in  their  Return  from  Ormskirk  Market. 

XLV.  On  "fuefiay^  May  4,  i6p7,  (at  Hitcbin  in  Hartfordjhire)  about  p  ^Sfrm  •f 
a  Clock  in  the  Morning,  it  began  to  lighten  and  thunder  extreamly,  fome  ?*j{iij"/*' 
great  Showers  intervening  *,  it  continued  till  about  two  of  the  Clock  in  the  Ma74  i^W* 
Afternoon,  when  on  afudden  a  black  Cloud  arofe  «S.  fV.  of  us,  the  Wind  be-  %^\^^'^ 
ing  Ea/l,  and  blew  hard,  then  fell  a  (harp  Shower,  with  fome  Hail-Jlones.  f!\ii. 
I  meafured  fome  of  them 7  and  8  Inches  about:    but  the  Extremity  of  the 
Storm  fell  about  Offley^  wliere  a  younf  Fellow  was  kilPd,  one  of  his  Eyes 
iluck  out  of  his  Head^  his  Body  was  all  over  black  with  the  Bruifes  ^  ano- 
ther Perfon  nearer  loOffiey  efcaped  with  his  Life,  but  nuich  bruifed^  there 
was  in  the  floufe  of  Sir  Jo.  Spencer^  7000  Quarries  c^Glals  broke,  and  there 
was  great  Damage  done  to  all  the  neighbouring  Houfes  thereabouts  ^  the 
ilail  fell  in  fuch  vaft  Quantities,  and  fo  great,  that  it  tore  up  the  Ground, 
fplit  great  Oaks  and  other  Trees  in  ereat  Numbers  >  it  cut  down  great  Fields 
of  Rj€^  as  with  a  Scythe,  and  has  deilroy'd  feveral  hundred  Acres  of  Wheat, 
Barley,  ^c.  iofomuch  that  they  plough  it  up  and  fow  it  with  Oates.    Tbe 
-fempefi  was  fuch  when  it  fell  that  in  4  Poles  of  Land,  from  the  Hills  near 
us,  it  carried  away  all  the  Staple  of  the  Land,  leaving  nothing  but  Chalk  % 
tbe  Hail  broke  vail  Numbers  of  Pigeons  Wing^,  Crows,  Rooks,  and  other 
Birds :  the  Flood  came  down,  fpreading  4  or  5  Acres  of  Land,  rowling  like 
the  Bay  of  Bifcay  %  ^nd  which  is  very  ftranKe,  all  this  fell  in  the  Compafs  of 
one  Enghjb  Mile.    I  was  walking  in  my  Garden,  which  is  verv  fmal^  per* 
haps  about  30  Yards  iquare,  and  Defore  I  could  get  out,  it  toox  me  to  my 
Knees,  and  was  through  my  Houfe  before  I  could  gee  in,  which  I  can  mo- 
deftly  fpeak  was  in  the  fpace  of  a  Minute,    and  went  thro'  all  like  a  Sea, 
carrying  all  Wooden  Things  like  Boats  on  the  Water,  the  greateft  Part  of 
the  Town  bemg  under  this  Misfortune  3   the  Surprife  was  fo  great,  that  wc 
had  fcarce  Time  enough  to  fave  our  Children  and  Wives.    There  fell  fome 
tandred  thoufand  Cart-loads :  I  faw  them  4  Days  after,  and  if  the  Beds  of 
Hail  had  not  been  broke  by  Peoples  coming,  and  trampling  of  Horfes,  it 
night  have  lain  till  Micbaolmas.    They  have  been  meafured  from  one  to 
thirteen  and  fourteen  Inches  certain  :  Bomc  People  talk  largely  of  it,  feven- 
teen  and  eigliteen  Inches >  but  the  other  is  certain  Truth.    The  Figures  of 
them  are  various,  fome  oval,  others  round,  others  .picked,  fome  flat.     We 
were  not  fo  curious  to  weigh  them.    The  Damage  about  us,  and  in  our 
Town,  is  near  4000  /. 

XL VI.  I .  In  the  Pariflx  of  Weftbidt^  not  far  from  Htreford^  there  fell  on  ^  ^'•»*  •/ 
the  6th  of  June^  rtfp^,  fo  great  a  QuantjjCy  of  /&//,  that  it  deftroy'd  all  the  Jlfoxdlhu^ 
Poultry,  Gard»-ftuff,  Cgm,  Gra(s,  and  moil  of  thcFruit-uees  in  the  Pariih,  I" '  \ 
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but  killed  no  Men  nor  Cattle  j  but  hurt  fcvcral,  and  broke  moft  of  the  Win^ 
dows.  Many  of  the  Stones  were  meafurcd  above  nine  Inches  in  Compafs. 
IT/ A/^.Edw.  2.  We  had  at  Ponty  Pool  in  Monmoutbjbire^  June  6, 1697,  an  extraordinary 
Lhwyd,!^.  Shower  of /y^/7,  which  extended  about  a  Mile,  and  lafted  near  balfanHour^ 
It  broke  the  Stalks  of  all  the  Beans  and  Wheat  within  that  Circumference^ 
and  ruined  as  much  Glafs  at  Major  Hanburys  Houfe,  as  coft  four  Pounds  re- 
pairing-, fome  of  the  Hail  ^cre  eight  Inches  about,  their  Figure  very  irregu*- 
lar  and  unconftanr,  feveral  of  the  Hail-ftones  being  compounded. 

u>^unmftfM  XLVII.  The  firft  oi  Marcb^  i6(Si,  there  fell  an  unnufualfort  of  Snow  at 
^TAfr! Job!  ^^^»*/^^^  in  the  Oder :  It  had  none  of  the  ordinary  Figures,  but  was  made 
cht.  Beck-  up  of  little  Pillars,  whereof  fome  were  Tetragonal^  fome  Hexagonal^  with  a 
J!  773?"^^'  ^^'^^  Bafis.    On  the  Top  they  were  fomcwhat  larger,  as  the  Heads  of  Columns 

are,     Confidering  the  whole  Shape,  we  thought  fit  to  give  it  the  Name  of 

Nix  Columnaris. 

Red  Snow  XLVIII.  On  St.  Jofipb^s  Day,  upon  the  Mountains  called  LeLangbe^  there 
^Z^^^  fell  upon  the  white  SncJ^  that  was  there  already,  a  great  Quantity  of  red,  or 
•dby  sig,  if  you  pleafc,  of  bloody  Snow  j  from  which,  ( being  fquccz'd  )  there  came  a 
S5!  ^Vyi.  Water  of  the  fame  Colour. 

ohfervtuUns     XLIX.  I  havc  fccn  the  Water  af  diflblved  Snow  perform  a  quick  Cure,. 

Srj!ikaici!  i'^  taking  out  the  Fire  when  theFleih  was  burnt  by  a  Warming-pan  of  Brafs,. 

n-  56.  p.    which  Metal  commonly  makes  the  Burning  more  difficult  to  be  cured  : 

*»«»•  Which  did  put  me  in  Mind  to  examine  the  Figures  of  the  Snow  which  now 
fell  in  this  extreme  Froft.  I  expefted  that  we  might  fee  through  the  fmall 
Particles  at  lead  as  through  Lice,  Fleas,  Cheefe-mites,  tsc.  by  fome  kind  of 
Tranfparence :  But  I  was  deceived  y  my  Affiftants  could  make  nothing  of  it,, 
either  by  an  ordinary  or  extraordinary  Microfcope. 

'^s^tTsy     ^-  H^  ^^^^  ^^^'  enquire  of  the  Nature  of  Snow,  will  do  it  beft,  not  by  the 
Dr.Nehem.  Purfuit  of  his  Fattcy  in  a  Chair,  but  with  his  Eyes  abroad  5  where  if  we  ufc 
p-Ti'^s.^^'  ^^^^  ^^U  fixed,  and  with  good  Caution,  and  this  in  a  thin,  calm  and  ftilL 
Snow,  we  may  by  Degrees  obferve, 

I .  With  M.  Dts  Cartes  and  Mr.  Hook^  that  many  Parts  hereof  are  of  a 
regular  Figure  for  the  moft  Part,  as  it  were,  fo  many  little  Rowels,  or  Stars,, 
ofux  Points,  being  perfeft  and  tranfparent  Ice^  as  any  we  fee  upon  a  Pool 
or  Veflcl  of  Water.  Upon  each  of  thefe  fix  Points  are  fet  other  collateral 
Points,  and  thofe  always  at  the  (ame  Angles  as  are  the  main  Points  them* 
felves. 

z.  Amongft  thefe  regular  Figures,  many  others  alike  regular*,  but  far  lefs,.. 
may  likewife  bedifcovered. 

5.  Looking  ftill  more  warily  we  fhall  perceive,  that  there  are  divers  o- 
thers  indeed  irregular,  yec  chiefly  but  the  broken  Points,  Parcels  and  Fragr 
ments  of  the  regular  ones. 
Laftly,  That  befides  the  broken  Parts,  there  are  fome  others  which  feem 
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to  bave  loft  their  Regnlarity^  not  Co  much  in  bring  broken  «s  by  various  Winds, 
firll  gently  thaw'd,  and  then  froze  into  little  irrcgnlar Qumpers  again. 

From  whence  the  true  Notion  and  external  Nature  of  Snow  fcemeth  to  ap- 
pear, viz.  That  not  only  fome  few  Parts  of  SnoWy  bur  originally  the  whole 
Body  of  it,  or  of  a  fnowy  Cloud,  is  an  infinite  Mafs  of  Icicles  regularly  figured  f 
not  one  Particle  thereof,  I  fay,  originally,  not  one  of  fo  many  Millions,  be* 
ing  indeterminate  or  irregular;  that  is  to  fay,  a  Cloud  of  Vapours  being  ga« 
thcrcd  into  Drops,  the  faid  Drops  forthwith  dcfcendj  upon  which  Dcfcenr, 
meeting  with  a  foft  freezing  Wind,  or  at  leaft  pafling  through  a  colder  Re* 
gion  of  the  Air,  each  Drop  is  immediately  froze  into  an  Jciclfj  ihooting  it 
Iclf  forth   into  feveral  Points  or  Sfri^  on  each  Hand  from- ward  its  Center: 
But  fiill  continuing  their  Defcent,   and  meeting  with  fome  fprinkling  and 
intermixed  Gales  of  warmer  Air,  or  in  their  continual  Motion,  and  Waftage 
to  and  fro  touching  upon  each  other,  fome  arc  a  little  thaw'd,  blunted, 
frofted,  clumper'd,  others  broken,  but  the  moft  hanked  and  clnng  in  feveral 
Parcels  together,  which  we  call  F/ahs  of  Snow. 

Hence  wc  underftand  why  Snow^  though  it  feems  to  be  foft>  yet  *tis  truly 
hard,  bccaufe  true  Icc^  the  infcparable  Property  \?bercof  is,  to  be  hardj 
ieeming  only  to  be  foft,  becaufe  irpon  the  firft  Touch  of  the  Finger  upon 
any  of  its  (harp  Edges  or  Points^  they  inftantly  thaw,  or  otherwife  the; 
would  pierce  our  Fingers  as  fo  many  Lancets. 

Why  again,  though  it  be  true  JcCy  and  fo  a  hard  and  denfe  Body,  yet  very 
lights  bccaufe  of  thcextream  Thinnefs  of  each  Icicle  in  Comparifon  of  its 
Breadth.  For  fo  Gold,  which,  though  of  all  Bodies  the  moft  ponderous^, 
yet  being  beaten  into  Leaves,  rides  upon  the  leaft  Breath  of  Air. 

Alfo  how  it  is  White  5  becaufe  confiftent  ef  Parts  all  of  them  fingly  tranf* 

f  Parent  j.  but  being  mixed  together  appear  white,  as  the  Parts  of  Froth,  Glafi> 
cc,  and  other  tranfparcnt  Bodies,  whether  foft  or  hard. 

The  ejfential  Nature  of  Snow^  I  think  may  be  bcft  underftood,  by  com*- 
paring  its  general  Figure  with  luch  regular  Figures  as  we  fee  in  divers  other 
Bodies  s  in  that  where  we  fee  the  like  Configurations^  we  may  believe  these 
is  the  like  SubjeSl  wherein,  or  the  like  Efficient  whereby,  both  tbofe  ftod 
thefe  are  made. 

As  for  the  Figure  of  Snow^  *tis  generally  one,  viz.  That  which  is  above 
dcfcribcd ;  Rarely  of  different  ones,  which  may  be  reduced  chiefly  to  two 
Generals,  Circulars  and  Hexagonals  either  fimple  x>r  compounded  together: 
More  rarely,  either  to  be  feen  of  more  than  fix  Points,  but  if  fo,  then  not  of 
eight  or  ten,  but  twelve :  Or  in  fingle  Shoots,  as  fo  many  ihort  (lender  Qy^ 
linders  likethofeof  Nitre:  Or  by  one  of  thefe  Shoots,  as  the  Axle-tree,,  and 
touching  upon  the  Center  of  a  Pair  of  pointed  Icicles^  joyned  together  as  the 
two  Wheels :  Or  the  fame  Hexagonal  Figure,  and  of  the  fame  ufualBreadtb^. 
but  continued  in  Thicknefs  or  Profundity,  like  the  Stone,  which,  aslir- 
member,  Boetius  calls  jfftroites.  All  thefe  I  fay  are  rare,  the  firft  described 
being  the  general  Figure. 

As  for  the  Configurations  of  other  Bodies,  we  (hall  find,  that  thei^  are  dt- 
Krs  which  bave  fome  a  lefs,^  others  ^  nx)re  near  Refcmblance  hereunto^ 
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'Nitre  n  formed,  as  is  commonly  knowo,  into  long  Cylindrical  Shoots,  as 
alfo  z\\ Lixivial  SaJtSj  for  the  moft  Parti  refembling,  though  not  pcrfcGtlfy 
the  fcvcral  Points  of  each  ftarry  Icicle  of  Snow.  Salt  of  Harts  Horn^  Sal" 
jtrmoniac^  and  fome  other  Volatile  Salts^hefidcs  their  main  and  longer  Shoots, 
have  others  fliorter  branched  out  from  them  ^  refenibling  as  thofe  the 
Main,  fo  thefc  the  Collateral  Points  of  Snow.  ^But  the  Icicles  of  Urine  are 
ftill  more  near:  For,  in  Salt  of  Harts-Horn^  although  the  Collateral  Shoots 
iland  at  acute  Angles  v^ith  the  Main,  yet  not  by  Pairs  at  eaual  height  i 
and  in  Sal-Jrmoniac^  although  they  ftand  diametrically  oppokte,  or  at  e- 
qual  height,  yet  withal  at  Right,  not  Acute  Angles^  whereas  in  the  Icicles 
of  Urine  they  ftand  at  equal  height,  and  at  Acute  Angles  both :  In  both, 
like  thofe  of  Snow.  Ana  it  is  obfervable,  that  the  Configuration  oi  Feathers 
islikewife  the  fame  r  the  reafon  whereof  is,  becaufe  Fowls  having  no  Organs 
for  the  Evacuation  ofUrine^  the  «r/»^«i  Parts  of  their  Blood  are  evacuated 
by  the  Habit  or  Skio,  where  they.produce  and  noxxnOi  Feathers . 

From  hence  it  {hould  feem.  That  every  Drop  of  Rain  aforefaid,  contain- 
ing in  itfelffome  ^^;W/cf^j  Particles  (as  from  the  height  to  which  they 
are  advanced,  the  proUiique  Virtue  of  Rainj  and  its  ea(y  Tendency  to  Pu- 
trefadion  above  other  Water,  is  argued  they  do,)  and  meeting  with  o« 
thers  in  their  Defcent  of  a  SMnej  and  that  partlv  Nitrousy  but  chiefly  U* 
rinousy  or  of  an  jicido/alinous  N^turCj  the  laid  opirituous  Parts  are  Appre- 
bended  by  them,  and  with  thofe  the  Watry,  and  fo  the  whole  Drop  is 
iixeds  yet  not  into  any  indifferent  and  irregular  Shape,  depriving  the  S^ 
riiuous  Parts  of  their  Motion  in  an  inftant  ^  but  according  to  the  Energy 
of  the  Spirituous  as  the  Pencil,  and  the  (pccifick  Nature  or  determinate  Poih 
ihiWty  xX  the  SaUne  Parts  as  the  Ruler,  'tis  thus  figured  into  a  little 
:.Star/ 

;>f  Fceeuof     lil.  t.  The  Ffeezif^  Rain^  which  fell  here  the  pth,  loth,  or  iith,of  Z>^ 
^*J51^^^"^/w»fcr  1671,  (for  I  cannot  confine  the  Time  exa&Iy)  hat:h  made  fuch  a 
h  Dr.  }.  Deftm&itMi  ef  Trees,  in  all  the  Vilkges  and  Highways  from  Br^ftol  to- 
^^**^' ^•^*^- wards  JVeUs^  and  towards  SbeptothMaliet^  and  towards  Bath  and  Brut  on  j  and 
Jn  other  Places  of  the  fVefi^  that  both   for  the  Manner  and  Matter  it  may 
ffccTti  tsci^iblcj    and  is  more  ftranee  than  I  have  found  in  any  Emglifi 
<>bronicle.    You  hAve  the  Proof  and  Manner  and  beft  Meafure  of  it  in  the 
*faUowifig  Tvanfcrjpt :   ^  The  lace  Prodigious  Profit  (faith  a  very  worthy 
^  'Perpm  vf  MnquefiionMe  Credit )  hath  much  difabled  many  old  Orchards, 
^  fexpofed  00  tfhe  North-eaftj  had  it  concluded  with  (bme  Gufts  of  Wind, 
^<  it -might  4Aive  been  of  fad  Importance  \  I  weighed  the  Sprigg  of  an  Afh« 
^  Tree  of  jaft  three  Quarters  of  a  Pound,  which  was  brought  to  nay 
^^  Tables  the  tee  on  it  Weighed  i^  Pounds,  befides  what  was  melted  off 
^  by  the  Mauds  ^f  %hem  t-bat  brought  it.    A  very  fmall  Bent  at  the  fame 
^  time  <was  produced,  which  had  an  Icicle^  encompafiing  it,  of  f  Inches 
*^<  round  by  meafure.    Yet  all  this  while,  when  Trees  and  Hedges  were 
^  loiden^Witfa  Ice^  there  Was  410  Z;^^  befeen  on  our  Rivers,  nor  fo  much 
^  OS  GQ  cmr  ftsndiog  Poob.     IT  he  like,  ^or  worie  and  oiore  flrange  Com- 
plaints, 
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plaints,  r  received  from  (bveral  other  Places,  and  from  E^e-Witnefles  o! 
Credit.    Some  Travellers  were  almoft  loft  by  the  Coldnels  of  the  Free%* 
ini  Air,  and  Freezing  Raim.    All  the  Trees,  Young  and  Old,  on  the  High- 
way from  Brifiel  to  Sbepton^  were  lb  torn  and  thrown  down  on  both  (ides 
theWays,  that  they  were  unpaflable.    By  the  like  Obftru&ions  the  Car- 
riers of  BrtUon  were  forced  to  return  back.    Some  were  affrighted  with 
tiie  Noiic  in  the  Air,  till  they  difcernM  that  it  was  the  clatter  of  Icy  Boughs, 
daibed  one  ^inft  another  by  the  Wind.    Some  told  me  that  riding  on 
tbe  Snowy  Downs,  they  faw  this  Freezing  Rain  fall  upon  the  Snow,  and 
immediately  Freeze  to  /r#,  without  (inking  at  all  into  the  Snow }  fo  that 
the  Snow  was  covered  with  Ice  all  along,  and  had  been  dangerous,  if  the 
Ice  had  been  ftrong  enough  to  bear  them.    Others  were  on  their  Journey 
when  tbe  Ike  was  able  to  bear  them  in  fome  Places,  and  they  were  in  great 
Diftrefs. 

Dec.  8.  Much  Snow  fell  here^  thepth  much  RainitW  here^  and  all  the 
Siiowpafled  away,,  not  leaving  an  Icicle  amongft  us.    The  loth  Day,  we 
bad  fiiddain  Fits  of  Cold  and  relaxing  Warmnefs.     On  JVednefday  {Dec.  1 1.) 
I  law  a  Youog  Man,,  who  returning  home  from  a  Journey  of  f  Miles,  and 
coming  into  a  warm  Room,  cry'd  out  of  extream  Torments  in  all  Parts  of 
bifi  Body.     He  affirmed,  that  the  Air,  and  the  Winds  (which  were  then  fome- 
what  hig^)  were  fo  unfufferably  Cold,  that  he  was  in  utter  Defpair  of  com- 
tnjg  home  alive  ^  yet  all  that  Day  nothing  but  moid  Dew  fell  under  our  Feet, 
irwe  %,  the  Earth  did  fend  forth  warm  Steams  to  keep  this  Freezing  Rain 
di/ZbJvcd  on  her  Surface^    whence  (hall  we  fay,   the  Air,  and  Rain  and 
Winds  got  thefe  Freezing  Icicles^  which  opprefled  Men  and  Plants?  Wheq  * 
tbe  Candied  Frofii  do  cover  our  Fruit-Trees  perfedly  white  (as  I  have  oft- 
(isies  feen  it  hold  for  fame  Weeks  together)  it  is  fo  far  from  doing  hurt  to  * 
the  Tr'Ces,.  that  we  have  k  in  a  Proverb  for  a  good  Sign  of  abundance  of  ^ 
Fmir,  in  the  enfuing  Year :  But  this  Freezing  Rain^  as  loon  as  it  touched  any 
Bought  fcttied  \t\to  ice-i  and  by  multiplying  and  enlarging  the  Icicks  (e(pe- 
eially  where  ii  couid  lay  hold  on  Mols  or  other  afpcrities  of  the  Tree,  ic  : 
broke  all  down  with  the  Weight. 

This  fliews  that  a  Froft  may  be  very  fierce  and  dangerous  in  the  Air,  and"-  "'• ' 
w  the  Tops  of  fome  Hills  and  Plains^  whilft  in  many  other  Places  it  keeps''  '^^' 
sKtwo,  three,  or  four  Foot  dilUnce  above  the  Ground,  Rivers  and  Lakes |  . 
aodmany  wander,  at  fome  Diifcrencc  of  Time,  in  fome  Places  very  furious  i 
ingthcr  Places  intermediate  and  not  far  afunder,  very  remits  and  abated  ^ 
where  ic  was  fierce  always  at  the  height  of  Trees  at  leaflr,  never  on  (he 
Ground  vehement,  that  1  could  hear  of,  but  on  Salisbury  Plains^  which  are 
very  high  Grounds* 

As  foon  as  thefe  Frofis  were  over,  we  had  glowing  Heats^  which  caufed  a  «.  ^. 
general  Complaint  amongft  us  of  excefiive  Sweating,,  by  Night  and  Day.  ^'  ^'^''* 
The  Bufhes  and  many  Flowers  in  the  Garden  appeared  in  fuch  Forwardne/s, 
u  if  it  were  in  Jpril  or  May.     I  faw  young  Coleworts  growings   and  not 
far  from  my  Abode,  an  Apple- tree  blofibmed  before  drift  mas.    This  I  do  not 
BMntion  for  extraordmary  i  but  I  think  'tis  more  than  ordinary,  that  before 
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New^Tean^Ttde  this  Apple-tree  bore  Apples  perfeAly  knitted,  and  as  big  as 

one's  Finger's  End. 

L^roifoxds     2.  The  like  flrange  Froft  was  with  us  at  Oxford.    It  wa^  rather  a  Raining 

Vis^lTz%  ^^  ^^^^  ^^  ^^  '^^^  Raining  Freezing  as  it  fell  j  which  made  ftrange  Icitles  hang- 

5i95.n  231!  ing  on  Trees,  and  a  ilrange  Noife  by  the  rattling  of  them  upon  the  Boughs 

p  «54.       Motion  by  the  Wind  %  but  not  fo  much  as  at  the  Places  you  mention  in  So^ 

merfetjhire.     Yet  more  in  the  Country  about  us  (as  from  feveral  Relaters  I 

have  heard,)    than  with  us  here.     And  the  great  fVarmtb  foon  after  was 

alfowithusj  infomuch  that  not  only  Bloflbms,  but  (as  was  then  certainly 

affirmed,  though  I  was  not  fo  curious  as  to  get  a  Sight  of  any,)  green  Apples 

were  obferved  on  divers  Trees,  particularly  in  the  Parifli  of  HolywelL 

ji^Mf  •/        LII.  I .  Mr.  John  "Scbefferus^  a  ProfdTor  in  the  Snvedifl)  Vniverfity  at  Upfal^ 

N^nU^  '^  Writes,  That  he  had  feen  and  had  Hares^  which  about  the  Beginning  of  ^in* 

amuritii  by  tcf  and  Spring  were  Tialf  white  and  half  of  their  native  Colour :   That  in  the 

^Miiftt!*^]  midft  of  fFinter  he  never  faw  any  but  all  white.    That  Foxes  alfo  arc  white  in 

p.  450.     '  JVinter^  and  Squirrels  grcyifli  mixt  of  a  dark  and  white  Colour. 

That  Fiflies  are  killed  oy  reafon  of  the  Ice  not  being  broken :  But  firft, 
in  Ponds  only  or  narrow  Lakes,  next,  in  fuch  Lakes  only  where  the  Ice  is 
pretty  thick  \  for,  where  *tis  thin,  they  die  not  fo  ea(ily :  Laftly,  that  thofe 
f  iihes  that  lie  in  flimy  or  clayie  Ground  die  not  fo  foon  as  others. 

That  in  great  Lakes,  when  'tis  a  very  bitter  Froft^  Ice  is  wont  to  be  broken 
•cither  by  the  Force  of  the  Waves,  or  of  the  imprifoned  Vapours,  raifcd  by 
the  Agitation  of  the  Water,  and  then  burfting  out  with  an  Impetuofity, 
witnew  the  Noife  made  by  the  Rupture  of  the  Ice  through  the  whole  Length 
of  fuch  Lakes,  which  he  affirms  to  be  not  lefs  terrible  than  if  many  Guns 
went  ofF  together.  Whereby  it  falls  out,  that  Fijhes  are  feldom  found  dead 
in  great  Lakes. 

That  neither  Oil  nor  a  ftrong  Brine  of  Bay-Salt,  is  truly  congealed  into 
Ice  in  tbofe  Parts ;  That  the  Froft  pierces  into  the  Earth  two  Cubits  or  Swe^ 
dijb  EJlSy  and  what  Moifture  is  found  in  it,  is  white,  like  Ice.  That  Wa- 
ters, if  ftanding,  freeze  to  a  greater  Depth,  even  to  three  fuch  Ells  or  more^ 
but  thofe  that  have  a  Current,  lefs :  That  rapid  Waters  freeze  not  at  all,  nor 
ever  bubbling  Springs  >  and  that  chefe  latter  feem  even  to  be  warmer  in  Win* 
ter  than  in  Summer. 
•rAfifehie,  ^*  M.  Fehre^  Chief  Secretary  to  Prince  Radzivil^  affiires  us,  that  in  the 
«^.  5JI.  War  againft  the  Mufcovites  and  Cojfacks  in  Jan.  i6f  f  at  the  Siege  Bicbow  in 
White- Rujfia^  all  their  Provifions  of  Spanijh  Wines  or  Peterfimen^  and  Beer, 
were  in  one  Night  frozen  upon  the  Sledge,  notwithftanding  they  were  co- 
vered with  Straw  I  infomuch  that  they  were  conftrained  to  carry  them 
into  a  Stove  to  thaw  them,  which  they  could  not  do  in  two  whole  Days, 
and  were  obliged  to  break  the  VeiSels,  and  put  Pieces  of  the  Ice-Wine  into 
Kettles,  to  thaw  them  over  the  Fire  for  Drink.  Buc  he  obferved  that  the 
Hungarian  Wine  refifted  the  Cold  better  than  the  Peter fimen  %  for  it  was  not 
fo  much  frozen^  unlefs  it  be  that  the  Butler  tranfported  it  fooner  into  the 
Stove.  That  the  Scrue  of  a  Flagon  of  Aqua  Vita  being  put  to  his  Mouthy 
iluck  dofe  to  his  Lips  that  he  could  not  draw  it  off  without  drawing  Blood. 

That 
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That  the  Pool  of  the  Village  (where  they  qaartered )  was  fo  thoroughly 
frozeMj  chat  there  was  but  very  little  Water  left  between  the  Ice  and  the  Boc- 
torn. 

That  Jan.  i,  i66y^  the  Frofi  was  fo  bitter  in  Poland^  that  three  Soldiers  a.  p.  jj*. 
dy'd  of  ic  in  pafling  a  long  Ditch  i  and  that  divers  Pcrfons  loft  fome  of  their 
Limbs. 

LIII.  1.  The  paft  Wtnitt  itfSi  has  been  (b  fcvcre  in  my  Territories,  and  '^'^^•^'•/ 
where  ic  could  expugn  the  more  defenfibie  and  fuch  as  were  inclofed,  it  has  ^\\%%^^^  h 
ravaged  all  that  lay  open,  and  were  abroad,  without  any  Mercy.  Hr.j.zwt- 

As  CO  Timber-Treesj  I  have  not  many  here  of  any  confiderable  Age  or  Sta-  p["n's>/^*' 
turc,  except  a  few  Elmsy  which  (having  been  decayed  many  Years)  one  can- 
not well  find  to  have  received  any  frem  Wounds,  diftinguiftiable  from  old 
Cracks  and  Hollownefles  •,  and  indeed  I  am  told  by  divers,  that  Elms  have 
not  fuffered  as  the  great  Otf^j  have  done ;  nor  do  I  find  amongft  innume- 
rable of  that  Species  (Elms)  which  I  have  planted,  and  that  are  now  about 
twenty  five  and  thirty  Years  (landing,  any  of  them  touched :  The  fame  I 
obfcrve  of  Limesy  fValnuts^  Ajb^  Beacb^  Horn- beams ^  Bircb^  Cbefnuf^  and  o  - 
ther  Forrefters.  But,  as  I  faid,  mine  are  young  comparatively  %  and  yet  one 
would  'think,  that  (hould  lefs  proted  them,  becaufe  more  tender :  So  as  it 
feems  the  Rifting  fo  much  complain'd  of,  has  happen'd  chiefly  among  the 
over-grown  Trees,  efpecially  Oaks,  My  Lord  fFeymoutb  made  his  Lamenta- 
tion to  mc,  and  fo  has  the  Earl  of  Cbefterfield^  Lord  Ferrer s^  Sir  ff^lliam  Fer- 
mer^  and  others  concerned  in  the  fame  Calamity  i  which  I  mention,  becaufe 
of  their  diftant  Habitations.  But  if  rightly  I  remember,  one  of  thefe  Noble 
Perfbns  lately  told  me,  that  fince  the  Tbaw^  the  Trees  which  were  exceed- 
ingly fplit,  were  come  together  and  clofed  again  ^  and  I  eafily  believed  it :  but 
that  they  arc  really  as  folid  as  before,  I  doubt  will  not  appear,  when  they 
ihall  come  to  be  examined  by  the  Ax,  and  converted  to  Ulc,  Nor  has  this 
Accident  happened  only  to  (landing  Timber,  but  to  that  which  has  been 
feird  and  feafon'd,  as  Mr.  Sbijh^  the  Mafter-buildcr  in  his  Majefty's  Ship- 
Yard  here,  informed  me. 

As  for  Exotics '^  I  fear  my  Cork-Trees  will  hardly  recover.  The  Conftan- 
tinopoUtan  or  Horfe-Cbefnut  is  turgid  with  Buds,  and  ready  to  explain  its 
Leaf.  My  Cedars  I  think  are  loft:  The  Ilex  and  Scarlet-Oak  not  fo:  The 
Arbutus  J  doubtful,  and  fo  are  Bays-y  but  fome  will  efcape,  and  moft  of  them 
rcpuUulate  and  fpring  afrefli,  if  cut  down  near  the  Earth,  at  the  latter 
End  of  the  Month.  The  Scotcb-Fir^  Spruce^  and  white  Spanijh  (which  laft 
ufcs  to  fuffer  in  their  tender  Buds  by  the  Spring-Frofls)  have  received  no  Da- 
mage this  IVinlery  I  cannot  fay  the  fame  of  the  Pine^  which  bears  the  greater 
Cone,  but  other  Norways  and  Pinafters  are  frefti.  Laurel  is  only  difco- 
loured,  and  fome  of  the  woody  Branches  mortified,  which  being  cut  to  the 
quick  will  foon  put  forth  again,  it  being  a  fucculent  Plant.  Amongft  our 
Sbrubsy  Rofemary  is  imirely  loft,  and  fo  univerfal  ( I  fear)  is  the  Deftrui^ion 
of  this  excellent  Plant  (not  only  over  England^  but  our  Neighbour  Coun- 
tries more  Southward)  that  we  muft  raife  our  next  Hopes  from  the  Seed. 
HalimuSy  or  Sca-Purflain,  (of  which  I  had  a  pretty  Hedge)  is  alfo  pcriftied, 
and  fo  another  of  French- Furfes:  The  Cypreffes  are  all  of  them  fcorched,  and 
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fbme  to  Deatbi  efpectany  (ueft  »s  were  kept  ihoro  id  Pyramids  i  but  simofligft 
great  Numbers,  there  will  divers  efcapei  after  they  are  well  €bajiiz%  that 
is,  with  a  tough  Hazel  or  other  Wand,  to  beat  ofF  their  dead  and  dufty 
Leaves,  which  growing  much  clofer  than  other  Shrubs,  hinder  the  Air  and 
Dews  from  refreihing  the  interior  Parts.  This  Difciphne  I  ufe  to  all  my 
T'onjile  Shrubs  with  good  Succefs,  as  oft  as  a  Winter  parches  them.  The 
Berry-bearing  Savine  ( which  if  well  underftood  and  cultivated  were  the  on- 
ly beft  Succedamum  to  Cyprefs)  has  not  fuffered  in  the  lead  \  it  perfeftly  re* 
{emblesjihe  Cyprefs^  and  grows  very  tall  and  thick.  I  think  t)\t  Arbor  Tbuys 
is  alive^'  and  fo  is  iht  American  Acacia^  Acanthus^  Paliurus^  Pomgranatei  my 
LaurAftinus  looks  fufpicioufly :  Some  large  and  old  Alaturnus'%  are  kill'd,  e* 
fpecially  fuch  as  were  more  expofed  to  the  Sun,  whereas  thofe  that  grow  in 
the  Shade  efcapc}  this  Reafoo  of  which  I  conje&ure  to  be,  from  the  Reci- 
procations oT^bcing  fomewfaat  relaxed  every  Day,  and  then  made  rigid  and 
HiflF  again  all  Night,  which  bending  and  unbending  fo  often,  opening  and 
cloOng  the  Pares,  does  exceedingly  mortify  them,  aod-aH-other  tender 
Plants,  which  growing  in  ihady  Places  undergo  but  one  Thaw  and  Change. 
Moll  of  thefe  will  yet  revive  again  at  the  Root,  being  cut  clofeto  the  Ground. 
The  PbilJyrea^s  Asgufiij  and  Serratif olio's  (both  of  them  incomparably  the 
beft  for  ornamental  Hedges  oiznyoi  the  Pertmial  Greens  I  know)  have  hardly 
been  fenfible  of  the  leaft  Impreffion,  more  than  tarnifliing  of  their  Leaves : 
no  more  have  the  Spanijb  Jafmnes^  and  Perjian  ^  and  I  enumerate  thefe  Par* 
tjculars  the  more  minutely,  that  Gentlemen  who  are  curious,  may  take  no* 
tice  what  Plants  they  may  truft  to  abroad,  in  all  Events,  for  I  fpeak  only  of 
fuch  as  are  expoied. 

I  need  (ay  nothing  oiHoUy^Tew^ Box^  Juniper^  &c.  (hardy  and  fpontaneous 
fo  our  Country)  and  yet  to  my  Grief  I  find  an /^//^  Standard  of  near  an  hun- 
dred Years  old,  drooping  and  of  doubtful  Afpc&,  and  a  very  beautiful  Hedge 
(tho*  indeeil  OMicb  younger)  being  dip M  about  Micbaelm^s^  is  mortified  near 
a  Foot  beneath  the  Top,  and  in  fome  Places  to  the  very  Ground  ^  fo  as  tbcre"^ 
nothing  feems  Proof  againft  fuch  a  fVinter^  which  is  late  cut  and  exposed. 
This  Hedge  does  alfo  grow  againft  the  South,  and  is  very  ruflct,  whilft  the 
contrary  Side  is  as  frefli  and  green  as  ever  y  and  in  all  other  Places  of  my  Plan- 
tations that  are  fhaded)  the  unfliorn  Hollies  maintain  their  Verdure,  and  are 
I  judge  impregnable  againft  all  Aflaults  of  Weatber. 

Among  xht  FrmuTrets^  and  Murals^  none  feem  to  have  fufferM  fave  Figs^^ 
but  thisy  being  cut  down,  will  fpring  agjiin.  at  the  Root.  ^Fhe-JSurfx  have 
cfcaped,  >nd  of  the  Efcule»i.£4anrs  and  Salads  moft,  except  Articbokes^  which 
are  uaiverfally  loft,  and  what  I  prefer  before  any  Salad  whatever  eaten  raw, 
when  young,  my  Sampire  is  all  rotted  to  the  very  Root ;  How  to  repair  my 
Lofs,  1  know  nor,  for  I  couW  never  make  any  of  the  Seed,  which  came  from 
the  Rock  Sampire  (tho'  mine  were  of  the  very  kind)  to  grow. 

The  Arborefcent  and  other  Sedums^  AloeSj  &c.  ( tho'  hous'd  )  periflied  with 
me 3  but  the  Tucca  and  Opuniia  efcaped.  Tulips  many  are  loft,  and  fo  the 
Conftantinople  Narciffus^  and  fuch  Tuberofe  as  were  not  kept  in  the  Chimney 
Comer,  whew  was  continual  Fire.  Some  Anemonies  appear,  tho*  I  believe 
many  are  rotted :  But  I  have  made  no  great  Search  in  the  flowery  Parterr, 
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(oAj  I  find  thtt  moft  Capillaries  fpring,  tnd  otlier  liomble  and  repent  Plants, 
ootwithftaoding  all  this  rigorous  Sea<bn. 

My  fvrtoife  ( which  by  his  conftant  burying  himfelf  in  the  Earth  at  Ap- 
proach of  Winter,  I  look  upon  as  a  kind  of  Plant-Animal )  happening  to 
be  obftni&ed  by  a  Vine-Root,  from  mining  to  the  Depth  be  was  ufually 
wonc  to  intcrr,  is  found  ftark  dead,  after  having  many  Years  efcaped  the  fe- 
vcrcft  Winters-  Of  Fijb  1  have  loft  very  few,  and  the  Nightingales  (which 
for  being  a  ihort-winged  Bird,  and  fo  exceeding  fat,  at  the  time  of  the  Year, 
we  commonly  fuppoi'e  them  to  change  the  Climate :  whereas  indeed  they 
are  then  hardly  able  to  fly  an  hundred  Yards  )  are  as  brisk  and  frolickas  ever, 
nor  do  I  think  they  alter  their  Summer  Stations,  whatever  become  of  them 
all  Winter. 

In  this  rigid  Seafon  nothing  feemed  more  furpri2ing  to  us,  nor  more  ge-  %^J^ 
Dcrally  known  to  be  true,  than  the  cleavine  or  fplitting  of  Trees,  as  of  thCn.  uf.    ' 
Elms  by  Mr.  LangUy^t  Houfe  the  MitA^ct  oi  Tamwortb^  and  jlfbes  of  confi-  P-  7<<. 
derable  Bulk  and  Value,  defigncd  for  and  capable  of  divers  Ufes,  as  fyiU* 
Mill P oft s^  Drefler- Boards,  and  other  neceiTary  Occafions.    Alfo  JVallnut* 
^rees  in  divers  Places  have  fuffered  by  this  Calamity,  and  proved  extreamly 
r/f/r,  though  indeed  it  hath  been  moft  frequent  among  Oaks^  many  of 
which  have  been  divided  to  great  Detriment  in  England^  (bme  being  fo 
rent  that  a  Man  may  fee  through  them,  and  that  many  times  the  Cracks 
came  with  fo  great  Noife,  that  as  it  is  related  from  Needwood-Finrefi^  they 
made  fuch  a  Noife,  that  the  Keepers  there  thought  that  the  Deer  were 
ihoc  by  the  People  of  the  Country  >  and  that  in  feveral  Parts  they  were 
heard  as  loud  as  Guns,  fome  having  been  cruelly  afirighted,  efpecially  in  the 
Evenings  or  Nights,  as  they  have  pafled  within  the  hearing  of  this  fo  un- 
expe6:cd  and  furprizing  a  N9ife.    Which  Rifts  or  Clefts  were  not  at  all  to 
the  fame  Point  of  the  Compafs,  but  fometimes  on  one  fide  only,  fometimes 
two,  and  fometimes  three,  and  fometimes  four  feveral  Places,  ^  dividing  or 
quartering  the  Tree,  and  (bmetimes  quite  through :  And  thefe  Clefts  were 
not  only  in  the  Bodies,  but  continued  into  the  larger  Boughs  and  Limbs  of 
the  Tree,  and  fometimes  defcended  into  the  fuperficial  Roots,  but  not  to 
thofe  very  deep  in  the  EUirth :    The  Froft^  though  extream,  not  reaching 
confiderabty  deep,  comparatively  to  the  Roots  of  Trees^  and  the  hard  bind- 
ing of  the  Earth  being  iofrozetSy  would  not  eafily  admit  of  Compreflure: 
But  feveral  ftiallow  Roots^  fo  knotted  and  knurled  as  not  to  be  wrought  upon 
with  Beetle  and  Wedges,  are  known  to  be  ekft  by  the  Froft.    But  it  is 
much  to  be  doubted  and  fufpeded  whether  any  fuch  cloven  Trees  were  fo  ' 
pcrfeftly  found  and  faithful  Timber,  if  proved  by  the  Saw  and  Ax,  as  thejr 
ought  to  be,  for  if  fo,  all  might  equally  fuficr,  the  Air  having  impartial 
Accefi  to  one  as  well  as  the  other  >  but  fome  being  taken  with  this  Difeafe, 
and  others  left  untouched,   there  certainly  was  fome  Caufe  or  Defed  in 
thofe  liable  to  it,  rather  than  the  reft.    A  great  Part  of  the  Caufe  of  it  is 
fuppofed  to  be  Imperfe&ion  in  fuch  a  Tree,  and  that  generally  from  the  too 
large  Sap-Veffels  and  unnatural  Cavities  therein,   which  fome  call  Wind- 
Jbsken^  and  fome  la^^i  Trees  i  the  Caufe  whereof  remains  yet  to  be  examin- 
ed, whether  the  fbaking  of  the  Wind  may  not,  with  its  great  Weight  and 
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Force,  taking  the  whole  Tree  with  its  Boughs,  Limbs  and  Body,  having 
one  End  firmly  fixed  in  the  Earth  at  Tome  Age  or  other,  as  well  work 
wrack  and  make  Splintering  and  ft  retched  Pores,  PafTages,  Cavities,  and 
fuch  like,  in  a  live  and  growing  Tree,  at  fomecimes  of  Continuance  of  its 
Force  with  its  oft  repeated  beating,  twifting,  and  prefling  Blafts,  as  well  as 
the  beft  chofen  Maft  of  a  Ship  may  fufFer  Damage  by  the  Cznifi  Caufe,  even 
to  total  Fra£lion.  By  fome  this  is  fuppofed  to  proceed  from  Earthquakes, 
but  whether  or  nor,  is  yet  to  be  examined.  But  the  Opinion  of  fome 
Hems  not  to  be  extravagant,  who  think  it  to  be  an  original  Dillemper  in 
the  Tree,  and  to  proceed  from  the  Soilj  or  rather  an  innate  Difeafe  from 
fome  though  undifcernable  Imperfe&ion  in  the  Seed  it  felF,  and  yet  not  fo 
much  but  that  they  live  many  Years,  and  grow  to  great  Bulk  and  Stature, 
being  obferved  to  near  leflcr  Leaves  and  fmallcr  Acorns  j  but  v/hcthcr  the  Soil 
be  concerned,  it  may  be  urged,  that  the  Trees  about  Oxford  Weftwaid, 
being  generally  afFe£ted  with  this  Difeafe,  and  thofe  from  the  Eafl  fide 
proving  excellent  found  Timber,  tho'  the  Soils  feem  to  refcmblc  one  a- 
nother. 

But  by  what  Means  foever  this  may  come,  it  is  certain  that  fome  Trees  are 
much  more  found  than  other,  and  that  fome  prove  full  of  inbred  Difeafes 
and  Cavities,  before  they  are  cut  down,  which  Cavities  and  ftretch'd  Veflels 
being  fill'd  with  too  great  a  Quantity  of  aqueous  and  undigeftcd  Sapj  as  it 
were  bydropicalj  (for  it  is  thought  that  the  genuine  and  natural  Sap  of  thefe 
our  native  Trees,  though  undergoing  Condenfation,  will  remain  fecure  and 
fafe,  as  may  be  fuppofed  from  thofe  that  are  well  and  firmly  ftanding)  are 
thereby  rendred  capable  of  not  only  Condenfation  but  Glaciation  alfo  by  the 
Continuance  and  Severity  of  the  Axx's  frige faSlive  Power  j  which  being  fuf- 
ficiently  known  to  employ  more  Room  being  Ice^  than  formerly  Liquid, 
might  probably  caufe  thefe  Breaches^  and  if  we  confider  the  cxpanfive  Mo- 
tion and  Spring  of  the  Air  included  in  the  Cavities  of  the  Air  Fejfel^  fufiering 
more  Prefiure  than  they  are  patient  of,  from  the  coagulated  and  contiguous 
aqueous  Parts  then  congealed^  may  be  induced  to  fuppofe  thefe  ftrepitous  E- 
ruptions  to  proceed  from  thence.  But  whether  Mr,  Hobbs's  Hypothefis  will 
certainly  hold,  that  the  Swelling  is  caufed  by  the  Intrufion  of  the  Air,  i« 
fomewhat  to  be  doubted. 

It  need  not  prove  troublefome  to  any  to  think  the  Ice  to  be  able  to  tear 
the  Oaks  or  other  Trees,  who  fliall  confider  the  great  Force  and  elaftick 
Power  thereof  J  whereof  that  moft  excellent  and  curious  Philofopher  of  our 
Age,  Efquire  BoyU  hath,  in  his  Hiflory  ofCold^  fct  forth  feveral  Experiments 
and  Examples,  as  Veficls  of  feveral  kinds  of  Metals  being  made  ftrong  on 
purpofe,  and  fiU'd  with  Water,  clofe  ftopp'd  and  expofed  to  the  Cold^  which 
being  not  capable  of  withftanding  the  expanGve  Force  of  the  inclofed  Ice^ 
having  been  found  clefl  and  broken }.  as  for  Infl:ance,  the  ftrong  Barrel  of 
a  Gun  clofe  flopped,  with  Water  in  it  and  frozen^  hath  proved  rent  long 
ways,  and  never  acrofs  the  Veflcl,  nor  Bodies  of  the  Trees  we  here  men- 
tion. Another  time  a  Brafs  Veficl  of  a  Cylindrical  Form  being  made  not 
more  than  five  Inches  deep  and  not  two  Diameter,  filled  with  Water,  and 
afterwards  frozen^  in  one  Night  lifted  off.  the  Cover  prepared. and  clofelv 
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«tr«1  with  a  WeijAt  of  fifty  Bx  Pounds  that  was  kid  upon  it.  OhariuSf 
sSaJ^  to  the  dSc  of  Hoiftein^s  Embaffy  into  Ru^a,  tdl  us,  that  in  the 
City  of  W'o-a;  he  obferved,  (the  C<»i/ being  very  intcnfc)  the  Earth  to  be 
deft  many  Yards  in  length,  and  a  Foot  broad,  which  according  to  Conjc- 
dure,  was  occafioned  by  the  heaving  and  Iwclling  thereof  to  enlarge  its 
Room,  as  here  we  fee  Ice  crackt  and  cleft  confiderably  long  and  broad,  ac 
cordini  to  its  Thickncfi  along  the  Ridge  or  turgid  Part  thereof.  And  that 
the  Earth  doth  fo  rife  when  frozen  is  eafily  made  manifeft  by  little  Sticks 
or  Plants  fct  into  the  Ground  againft  the  approaching  Winter,  which  being 
fifen  two  or  three  Inches,  or  more,  according  to  the  Depth  and  Strength  ot 
tlie  Froft,  and  upon  the  Thaw  the  Earth  finking  to  its  former  Station,  leaves 
the  unfixed  Plants  with  their  Roots  naked  above  Ground,  as  it  were,  fpewed 
out  And  not  fuch  moift  Bodies  only,  but  Metals,  as  Brals,  Iron,  6ff.  having 
been  fwellcd  in  the  Time  of  being  frozen,  as  hath  been  proved  by  Clocks, 
Locks,  and  other  Inftruments,  and  become  laxed  and  pliant  again  upon  the 
Thaw  Many  more  Examples  might  be  eafily  produced  to  induce  us  to  the. 
Thoughts,  that  the  Sap  is  not  right  and  genuine  in  fuch  ill-difpofed  Trees, 
and  that  Ice  might,  upon  due  Examination,  be  found  in  any  fuch  burften  Bo- 
dies, as  we  are  informed  have  been  found  and  obferved  by  fomci  and.if  Ice, 
then  Prcflurc,  and  if  Preflure,  then  Breaking  and  Explofion. 

It  may  be  doubted  too,  whether  fome  of  thefe  Trees  thus  liable  to  the 
Furv  of  the  Froft,  have  not  been  Coltie  ?  A  Term  commonly  ufed  among 
Tmber-Mmhants.  and  by  them  avoided  >  which  is,  towards  the  middle  of  the 
Tree,  arooncthe^»»««/  Circles^  fome  one  is  much  larger  than  the  reft,  and 
the  Sa/hveOels  there  feem  much  extended  beyond  their  Fellows,  and  upon 
cleaving  or  fawing  fuch  a  Tree,  that  inclofed  or  inward  Heart,  Part  thereof 
where  that  Circle  is,  will  flip  and  drop  from  the  other  Part  oft-times  without 
any  Force  to  divide  it,  as  an  Inftrumcnt  out  of  a  Cafe  or  Mould  made  fit  for 

• 

"'  Some  fuppofc  that  thefe  -wind-Jbaken  or  /^^V  Trees  may  be  known  or 
nearly  eucficd  at  by  the  Out-fide,  when  growing,  by  the  great  Ribbs,  two, 
three  or  four  in  a  Tree  from  the  Bottom  to  the  Branches,  and  that  they  have 
becn'affeaed  fomewhat  confiderably  with  this  Difeafe  before,  and  perhaps 
cleft    ftho'  not  in  fo  great  a  Mcafure  as  now)  and  the  Fiflures  dofed  up  a- 
sain'  as  we  fee  thefe  do  quickly  after  the  Froft,  infomuch  that  it  is  fcarce 
difcernable  already,  and  the  Bark  not  having  been  divided  from  the  Body,, 
upon  coming  together  again,  each  turn  and  twift  of  the  Grain  fitting  i» 
Place    prove  frefh  and  vigoroufly  growing:    But  that  ever  fuch  Trees  will 
prove  whole  and  found,  doth  Icarcely  confift  with  Rrafon  or  ourprefent 
Thoughts.    And  this  Calamity  hath  not  been  found  in  Trees  onlv  that  were 
frefc  and  ftanding,  but  alfo  in  Trees  cut  down,  as  is  affirmed  by  Mr,  Sbtjb  and. 
others  J   but  notwithftanding  it  is  thought  to  be  only  among  fuch  difcafed. 
Trees  as  are  before- mentioned.       ,     ^      _.      .  j    ir       j        i 

But  it  is  vet  to  be  queftioned  whether  Vttui  have  proved  cleft  and  crackt 
alone  the  Bodies  by  the  fame  Way  and  Reafon  as  fmber-TreeSy  which  Decay 
isefMciallv  to  be  fcen  on  Walls  expofed  to  the  Southern  Afpeft  >  fo  that  the 
SimTour  accuftomcd  Friend,  now  proved  our  great  Enemy,  by  thawing  and. 
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rekxing  the  Sap  every  Day,  and  then  being  frozen  and  made  ftilF  again  t^ 
very  Night  i  which  often  Repetition  of  bending  and  unbending,  foftning  and 
hardning,  the  vivid  fpirituous  Juice  being  deftroyed,  and  Day  and  Night  the 
Drought  vigoroufly  a&ing,  (the  Sap  being  this  Year  difordered  and  furpriz* 
ed,  not  gradually  feafoned  even  before  Michaelmas-Day^  and  the  frcfli  Sap  ta 
fupply  its  Defefts  being  wholly  detained  from  arifing,  there  then  being  none 
or  very  lictle  Exhalations  or  Evaporations  arifing  out  of  the  frozen  and 
bound  Earth)  thefe  poor  flendcr  Bodies  filPd  only  with  thin  and  not  vifcous 
Sapj  have  proved  as  great  Sufferers  as  if  bv  Amputation  they  had  been  de- 
prived of  their  natural  Suftenancc  j  for  it  they  could  have  none  from  the 
Earth,  and  their  own  true  Juice  mortified,  and  it  be  certain  that  ^mne  SUc»m 
appettt  bumidum^  it  will  follow  that  fuch  Branches  will  by  the  Conftancy 
and  Continuance  of  fuch  Severity  (the  Day  being  as  bad  as  the  Night)  prove 
as  dry  as  Sticks  cut  off  lone  before :  whereas  thofe  of  this  kind  and  other 
ibrts  alfo  growing  in  more  inadowy  Parts,  and*  undergoing  but  one  Change, 
have  remained^in  good  Condition,  efpecially  among  red  Grapes,  which  feem 
much  more  hardy  than  white  ones. 

We  fee  other  JVall-Fruiis  on  the  fame  Pofition,  as  jtpricocks^  Peaches^ 
Plumbsj  Cherries^  &c.  arc  not  at  all  injured  or  prejudiced  by  the  Weather, 
which  are  of  a  more  clammy  vifcous  Juice :  Thefe  we  fee  run  fometimes  and 

five  Gum^  but  the  Leakage  of  Fines  is  as  thin  as  Water,  which  dtfierent 
Vtces  and  Saps  in  other  Trees,  and  the  Degrees  thereof,  as  well  thofe  with 
deciduous  Leaves,  as  Ever-greens^  may  prove  fome  Caufe  of  the  Weakness  and 
Decay  of  fome,  whilft  that  of  another  fort  ftanding  by,  remains  freih  and  vi- 
gorous, only  fiagnated^  fedate  and  quiet,  waiting  for  the  benign  Son^s 
Seams  to  ai^uate,  lenify,  and  put  its  Spirits  in  Motion,  and  its  comfortable  Re^ 
freihment  to  arife  in  due  Seafon:  And  perhaps  according  to  the  Degree  of 
this  Qualification  in  Trees  and  Plants,  ( iome  being  much  more  fluggiih  than 
other)  may  be  the  Caufe  of  their  earlier  or  later  Germination. 

It  is  eafily  obferved,  that  in  dry,  mountainous  rocky  and  barren  Planta* 
tions,  where  Trees,  Greens,  and  other  Plants,  having  been  fparingly  fed, 
and  not  pamper'd  with  fuch  Luxuriance  and  Freenefs  of  Sap,  as  in  the  Val- 
lies  and  richer  Soils  have  efcaped  tolerably  well :  and  by  this  which  in  other 
Years  proves  their  Poverty  and  Difeafe,  now  make  them  infult  over  thofe 
growing  in  the  fatter  Vallies,  proportional  to  the  Height  of  the  Hills  they 
grow  on. 

We  may  obfcrve  Trees  all  the  Winter,  while  the  Sap  remains  condenfed, 
to  be  fafe  and  well,  but  if  a  flattering  too  early  Glance  happens  in  the  Spring 
CO  fet  their  Parts  in  A&ion,  and  the  Juices  to  become  fluid,  and  a  Hidden  Mu- 
tation of  that  Warmth  to  a  frelh Return  of  Winter,  (which  too  frequently 
happens  in  England)  that  then  we  have  not  only  our  Hopes  of  that  Yearns 
Fruit  blafted,  but  even  the  Paflages  in  the  Branches  and  Boughs  ftopped, 
and  the  crude  Sap  fettling,  commonlv  called  Bliting^  ( tho'  there  be  many 
Caufes  of  the  Effcfts  which  go  under  that  Notion)  becomes  a  Difeafe  in 
Trees  ec^ual  to  that  of  Cbil-blanes  in  juvenile  Blood,  which  fometimes  takes 
whole  1  recs,  and  fometimes  Branches  only.  Hence  is  fuppofed  the  Decay 
of  the  Glajlenbury  Thorn^  whofc  Arifing- time  being  htivfctn  Michaelmas  and 
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GMjImgSf  being  fappi^  preptr«l  by  the  Bcgioniog  of  the  hard  Froft^  which 
bath  almoft  afinghced  it  out  of  its  Life. 

Sone  Trees  ami  Shrubs  feem  to  have  their  Vefleb  and  Paflages  fo  ftreight- 
ocd,  and  as  it  were  (hrunk  with  CMj  that  they  appear  equal  to  a  human  Bo- 
dy Sinew-Jbrunk  or  Paralyticky  that  is  not  without  much  Trouble  able  to 
move  or  bear  his  decaying  Limbs:  Thus  we  fee  Tnes  with  their  Bark  fhri- 
vcrd,  with  their  Pailages  half-ftopt^  whofe  Sap  now  onlv  fquecxing,  and 
difficultly  paffing,  hath  much  adp  to  force  its  Way  thro'  the  dry'd  and  nar- 
row Pores  and  Paflages  of  the  Body  and  Branches :  And  fometimes  this  Di- 
ftemper  is  fb  prevalent,  that  whole  Branches  of  a  Tree  are  killed,  when  the 
other  Part  is  indifferent  well. 

Some  Liquids,  fuch  as  EJfential  Oyls^  do  rather  (hrink  than  increa(e  being 
irozens  and  Empynumatical  Oylsj  will  hardly  freeze  but  waftej  which  Con- 
iiderations  may  induce  the  Thoughts  of  what  fome  Trees  are  made  of,  or  do 
abound  in,  as  Firrs^  Pines^  &c.  which  are  capable  of  enduring  the  Celd  of 
Norway^  and  other  Countries. 

What  fttHber-Trees  have  fuffered,  are  above  fpecifiedj  but  divers  others  of 
our  native  ^rees  and  Shrubs  have  (carcely  proved  able  to  witfaftand  the  Force 
oi  fo  rude  an  Ejiemy.  Tew  and  Holly  (things  whole  Teoderneis  was  never 
fafpeded  )  were  in  fome  Places  quite  kill'd,  and  in  many  Places  fo  difcoura^'d, 
looiing  their  Leaves,  and  blemiming  the  Bark,  that  it  is  to  be  feared  they 
will  never  take  on  their  priftine  Splendour  and  Verdure.  The  Furze  in  ma- 
ny Pioces  quite  kill'd,  and  in  mo(i  Places  cut  down  and  ipring  again,  but 
often  the  Refuri-c&ion  in  vain  expeded.  Common  Broom  proves  a  Degree 
biurdier.  In  fome  Places  the  funny  Side  of  a  Jumper  Bujb  proves  fcorcht  be« 
tweeo  Sun  and  Cold,  but  that  proves  one  of  the  moll  hardy  of  our  native 
^eens ;  fo  that  it  is  hard  to  fay  what  is  Winter-proof  even  among  our  Na- 
tives, except  Bom  and  Ivj^  which  ttand  in  Defiance  of  all. 

In  the  Gardens  (which  are  generaUy  Nurreries  of  Exoiicks^  and  from  warm 
Countries)  this  Calamity  bath  principally  beot  k%Forcc^iun&Jf^mterGreemy 
fiich  as  Maierfms  (commonly  known  by  the  Name  of  PmllfreaJ  and  the  true ' 
PMtyrea  alio,   which  are  generally  kill'd  3  though  fome  upon  cutting  down 
^ing  again.    Alfo  common  Bays  feem  in  moft  Places  to  be  kUVd  down,  and 
laurel  feldoiD  proving  impatient,  is  in  fome  Places  kill'd,  in  fome  Places  b^f 
dead}  Rofemary^  LaurujUne^  Halimus^  Arbutus^  white  Je^ammej  and  other 
^hich  feidom  fadJ,  are  gexKrally  ktU'd  thro*  the  whole  Country.    But  in  all 
thefe,  and  other  fuch  like,  in  mountaioous  and  dry  Places  (as  was  before  ob- 
fervtd)  there  is  brisk  Life  and  Verdure  yet  remaining,  tbo'  rarely  to  be  met 
liHth  i  but  however  enough  to  retain  the  feveral  Specks  among  us.   But  if  for 
(be  future  in  fuch  Times  of  Ejctremity,  the  Superficies  of  the  Ground,,  and 
Bodies  of  fiich  things  here  recited,  and  Fig-trees  were  well  covered  with 
ftrawy  Matter  to  keep  off  the  Froft,  ic  might  fo  preferve  them  as  to  fprii^ 
out  plentifully  the  Spring  following,  tho'  their  whole  Tops  being  too  large 
and  high,  and  thereby  incapable  of  fuch  Covering,  might  lofe  their  prefent. 
Leaves  and  Beauty ;  wiuch  might  from  fuch  Refprii^ing  be  eafily  repaired, . 
and  prove  much  more  &tisfa&ory  than  to  begin  the  World  anew,  as  we  are : 

generally^ 
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generally  forc'd'to  do  for  Cypreps^  which  were  ufed  to  be  excellent  Ofha- 
iticnts  both  in  Sflmmcr  and  Winterj  now  it  proving  a  very  rare  thing  to  fee 
one  well  alive  j  in  fome  Places  there  appears  fome  lingring  Life,  tho*  fcarce* 
ly  fufficient  to  recover  the  whole,  but  in  moft  Places  they  arc  quite  dead,  that 
have  faced  forty,  fifty,  or  fixty  Winters  before. 

Alfo  among  thpfe  with  Deciduous  Leaves^  divers  have  been  Suf&rers,  as 
Jrh6r-Jud(e^  young  Plane  Trees^  though  thofe  of  confiderable  Stature  have 
pretty  well  efcapcd,  PaliuruSy  the  y/leppo  AJh^  in  fome  Places  the  Locu^  Tree^ 
and  in  moll  Hedges  the  great  common  Bramble,  and  fome  other,  which  up- 
on cutting,  do  fome  or  moft  of  them  fpring  again. 

But  fuch  Greens  alfo  as  we  receive  from  abroad,  and  are  the  Glory  of  wanner 
Countries,  and  very  rare, curious  and  pleafant  with  us,  fuch  zsOranges^Lemons^ 
Myttlesy  Pomegranates^  and  the.  perfuming  Jafmines^  and  divers  other  Rari- 
ties, Which  are  ufually  kept  in  Pots  and  Cafes,  for  the  Convenience  of  remov- 
ing them  into  Green- Hon fes  and  Con/ervatoriesj  not  bemg  able  to  endure  our 
milder  Winters,  have  iq  many  Places  extreamly  fuffered,  efpecially  in  Houfes 
of.  weaker  Defence:  But  where  the  Skill,  Care,  and  due  Management  of 
their  Keepers,  have  met  with  the  Convenience  of  good  warm  Houfes,  with 
Iceeping  conftant  Fires,  (which  is  a  Matter  to  be  regulated  with  great  Dif- 
crction)  according  to  the  Proportion  of  which  combining  Qualifications  the 
Plants  have  efcaped  $  as  in  fome  Places  moft  of  theia  are  well,  and  in  fome 
Places  half,  and  in.fonnie  Places  all  dead. 

^  Among  P/^»/j,  Herbs^  and  Flowers^  there  hath  been  great  Dcftruftion  alfo, 
and  many  of  common  Ufe,  as  moft  of  the  Artichokes  in  England^  and  H^tnttr 
Xloleflowersj  Sage^  Tyme^  Mafiick^  Lavender ^  Laven- Cotton^  and  divers  other 
were  generally  kilPd :  Except  fuch  as  happened  to  be  new  planted  that  Year, 
and  fo  low,  that  they  had  the  Enjoyment  of  the  kind  Covering  of  a  liitlc 
Snowy  which  prpves  the  moft  natural  Feeding  and  warm  Coverine,  of  any 
thing  to  be  mentioned  \  but  what  peeped  its  Head  above  it  feemed  in  great 
Danger  of  being  kill'd  j  and  as  we  may  fee  in  the  Corn-fields ^  that  thofe  Sido 
of  the  Lands  of  Corn  facing  the  South,  where  the  Snow  was  melted,  and 
the  Corn  deprived  of  its  Covering,  the  Want  proved  deadly,  and  in  many 
Places  Husbandmen  were  forced  to  begin  again  in  the  Spring  to  plough  and 
fow  other  Grsiin  j  which  may  eafily  teach  us  rather  to  heap  Snow  upon  our 
Herbs  and  Flowers,  than  fanfy  it  a  cold,  unkind  Enemy. 

But  after  all  this  Repetition  of  Sorrows,  we  are  to  comfort  our  fclves  that 
fuch  Deftruftion  and  Calamity  happens  but  very  rarely,  the  like  having  not 
been  known  in  the  Memory  of  Man,  if  ever  before,  and  that  with  due  Care 
and  Obfcryance  the  growing  Cold  might  be  kept-off  from  luch  things  as  arc 
j)ro^^ed't6*bfe  impatient  of  it  5  which  arc  not  allGr^^^j  in  our  Gardens}  foa^^ 
being  able  to  endure  all  the  Cold  that  ever  came,  as  Firrsy  Pines  of  divers 
forts.  Cedars  of  Libanus  and  Firginia^  (tho*  that  of  Bermudas  proves  tender) 
Arbor  FiUy  all.  the  Savins^  whereof  the  upright  or  Berry-bearing  is  the  belt 
Succedaneum  to  Cypre/s^  capable  of  finer  cutting  into  Pyramids,  or  other  Fi- 
gures, or  Hedges  6  or  8  Foot  high,  and  is  one  of  the  beft  of  the  7'en/tle  Shrubs h 
alfo  the  Pyracantha  proves  exceeding  hardy^  and  makes  good  Hedges. 
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LIV.  The  Sum  abd  Ici'b&ufis  At  Uvmte^  are  commonly  builc  on  the  fide  i**  r*^ 
of  a  fteep  HilU  t>eing  only  a  deep  Hole  in  the  Ground,  by  which  Means  ^^o^^ 
tbey  eafily  make  a  Paflage  out  from  the  Bottom  of  ir,  to  carry  away  all  the  ^''-  w.Baii, 
Water  I  which  if  it  ihould  remain  flagnating  therein,  would  melt  the  /re  *''''''"' 
and  Snow:  But  they  thatch  it  with  Straw,  in  the  Shane  of  a  Sauce*pan  Co- 
ver, that  the  Rain  may  not  come  at  it.    The  Sides  (uippoiing  it  dry)  they 
line  not  with  any  thing,  as  is  done  in  Sujames^s  Park,  byKcafon  of  the 
Moiftods  of  the  Ground.     This  Pit  they  fill  full  of  Snow  or  Ice^  (taking 
Care  that  the  Ice  be  made  of  the  pureft  Water,  becaufe  they  put  it  into  their 
Wine )  ovcrfpreading  firft  the  Bottom  very  well  with  Cbaf^  but  without 
any  Part  of  the  Straw  5  I  think  they  ufe  Bartey^cbaff,     This  done,  they  fur- 
ther, as  they  put  in  the  Ice  or  the  Snow^  (which  latter  they  ram  down)  line  it 
thick  by  the  Sides  with  fuch  Chaffs  and  afterwards  cover  it  well  with  the 
fame}  and  in  half  a  Year  lying  fo,  *tis  found  not  to  want  above  an  eighth 
Part  of  what  it  weighed  when  firft  put  in.     Whenever  they  take  it  out  into 
the  Air,  they  wrap  it  up  in  this  ChaflF,  and  it  keeps  ic  to  Admiration. 

• 

LV.  Among  feveral  Ways  by  which  I  have  made  infrigidating  Mixtures  oupfiMtU 
with  S(^l  Jrmaniae^  the  moft  fimple  and  facile  is  this :  Take  one  Pound  of  JJ[j[i?a«  j^ 
powdered  Ssl  Armoniac^  and  about  three  Pmts,  (or  Pounds)  of  Water,  put  the  ^r.^'^yU 
Salt  into  the  Liquor,  either  all  together,  if  your  Defign  be  to  produce  an  in-  "*"*  '***^* 
tenfe,  tho*T>ut  a  Ihorc  Coldnefs  j  or  at  two,  three,  or  four  feveral  Times,  if 
vou  dcfire  that  the  produced  Coldnefs  flioukl  rather  laft.  (bmewhat  longer  than 
be  fo  great :   Stir  the  Powder  in  the  Liquor  with  a  Stick  or  Whalebone  (or 
fome  other  thing  that  will  not  be  injured  by  the  frettins  Brine  that  will  be 
made)  to  haften  the  Diflbtution  of  the  Salt  %  upon  the  Qutcknefs  of  which 
itpcnds  very  much  the  Intenfity  of  the  Cold  that  will  enfue  upon  this  Expe* 
rimenr. 

That  a  confidefabic  Degree  of  CoU  is  really  produced  by  this  Operation,  is 
very  evident :  Firfi^  to  the  Touch  i  Secondly j  by  this,  that  if  you  make  the 
Experiment  (as  ror  this  Reafon  I  fometimes  chine  to  do)  in  a  Glafi  Body,  or 
a  Tankard,  you  may  obferve,  that  whilft  the  Solution  of  the  Salt  is  ^aking^ 
the  Outfide  of  the  metalline  Vefiel  will,  as  high  as  the  Mixture  reaches 
within,  be  badewed  ( if  I  may  fo  fpeak)  with  a  Multitude  of  little  Drops  of 
Water,  as  it  happens  when  Mixtures  of  Snono  and  Salt^  being  put  into  Glaf- 
fes  or  other  Vefiels,  the  aqueous  Vapours  that  fwim  to  and  fro  in  the  Air, 
and  chance  to  glide  along  the  Sides  of  theVeflels,  are  by  the  Coldnefs  there* 
of  conden(ed  into  Water.  But,  Thirdly^  the  beft  and  fureft  Way  of  finding 
out  the  Coldnefs  of  our  Mixture,  is  l^  plunging  into  it  a  good  feal'd  H^eatber^ 
llafs  furniih'd  with  tinfted  Spirit  of  Wine.  For,  the  Bail  of  this  being  put 
into  our  frigorifick  Mixture,  the  crimfon  Liquor  will  nimbly  enough  de* 
fcend  much  lower,  than  when  it  was  kept  either  in  the  open  Air,  or  in  com- 
mon Water,  of  the  &me  Temper  with  that  wherein  the  Sal  Armoniac  was 
put  to  diflblve.  And  if  vou  remove  the  Glafs  out  of  our  Mixture  into  com- 
mon Water,  the  tindcd  Spirit  will  rcrafcend)  and  this  has  alfo  fucceeded 
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v^ith  me  when  I   remored  it  into  Water  newly  impregnated  with  Salt 

Pefre.  •.  -  •  ......       '  ':"vi\.   '■     . 

Thi^Cald  inrSw^T/kM  miSr^hotWctihti  wiUiroDn^iiibc^  knA  exfk&:  Ikit  if 
theQpaiui&yr  o£  tb«  Ssl^^tAJVaitr  be  great^  the  Eflfc£lb  wilt  t^  as  wef^ltnorc 
kiting  as  more  coaGderable.  I  kanreReafoii;  too  to-  fa%e6:,  that  there  may  be 
a  coniiderable  Difparity  as  to  their  Fitiis6  to  produce  Cold  betwixt  fcveral 
Parcels  of  &alt  tb^  ai^e  witbotitvSeruple  look'd  upon^  aff  SalArmmio/c.  \  have 
alfo  often  found,  that  whiea'the  Cin&cd  Lhtpidr  fubfided  but  flbwly,  or  vas 
at  a  Stand,  by  putting  in  £romt  timte  to  time  ewo  or  three  Spoonfuils  of  frdh 
&alt^  andflirring  the  Water  to  quicken  the  EKflbtntion,  the  Spirit  of  Wim 
would  begin  again  to^  defcend^  if  it  were  by  a  Stand  or  Rifing,  oi*  fobfide 
much  more  fwiftly  that  it  did  beferei  And  if  you  would  lengthen  ehe  Experi- 
ment, it  may  not  be  amifethac  Parr  of  the  <SU/ yA'm^mi^^' be  but  grofly  befiiicn, 
that,  it  may  be  the  longer  in  dii2blving,aodconfequently  in  cooling  rhfe  Water.. 
After  this  Manner  a  fenGble,  adwntitious  Cold  has  been  made  in  the  Spring, 
by  a  Pound  of  SalArmoniac  ac  the  utmo-ftto  lad  about  two  or  three  Hours. 

Experiments  in  March  ^7-  The  tinftcd  Spirit  in  th«  feaKd  Weather -Glafs^, 
when  firft  put  into  the  Water,  rcftcd  84-  Inches :  Being  fuffered  to  ftay 
there  a  good  whiles  acid  d^w  and  tfaeni&irr'd  to  and  fro  in  the  War^f^  it  de- 
icended  at^  lengjth  a  Utile  beneath  j\  Inches*.    Then  the  S^jffmmidc  being 
put  in,  within  about  ia  Quarter  of  ad  Hour  or  a  littlt  more  it  d'efeended  to^ 
244  Inches,  but  before  that  Time,  in  half  a  Quarter  of  an  Htiur  it  beg;an  ma* 
ntfcftjy  to*  freeze  the.  Vapours  and  Drop*  of  Water  on  the  Oat(i<fe  of  the 
G^als.    And  when  ih&' frigorifick  Power  was  arrived  at  the  Height,  I  (bverd     i 
Times  found,  that  Wattt  thinil^  placed  on  the  Outfidb,^  w4iil£  th^^Mte^re^ 
within  was  ojmbly  H^trrldiup  arid  ddvUn^  would  freeze  in  a  Q^tti^^Vf  if  Mr- 
nutCy,by  a  Minute  Watch^    At  about -f  of  an  Hour  after  the  ili^^dafiftg: 
^ody  was  puc  in  the  ^kgtmofcopi^  that  had  Wen  taken  out »  while  tiefore,  and 
yet  Was  rifen  but  to  the  lowcft  freezing  Mark,  being  again  j)ut  in,  the  Li- 
qpot  fell.aar  Inch  b^Math  thff  Made.     Aild  about  zi  H^r^  fi^ih  the 
&{£  Solution,  of  the  S^lLf.l  found  the  titaded  Liquor  to  be  ifi'tbo  tnidd  be- 
tween the  freez^ing;  M^ks^  whereof  the  one  was  at  f^'  I«K;b^  {at  trhich    , 
Height  when  theTin&ure  rcfted,  it  would  uibally  be,  (bme,  rh<o^but  afmall,. 
frofi  abroad )  a^d  the  other  at  4^  Inches  $   which  was  the  Height,  to  which 
flrongand  durable /V^y?  had  reddced  tb<e  Oquor  in  the  Whiter.    Attfrree 
Hours  after  the  B<)ginifidg  of.tiBit  Ob&rvatio%  I  fovnd  nottbedrimfaft  Li* 
quor  higher  than  the  upper  freezimg  Mark  newly  mentioned )  after  wftith  it 
continued  to  rife  very  flowly  for  about  an  Hovir  longer^  beyond  which  time 
I  had  not  Occaiion  to  obfircve  it. 

z.  This  frig^rijfick  Mixtura  hafiiig  been  made  in  a  Glafs-Bodvj  (as  ehcy 
call  it)  with,  a  large  mA  flatrifflt  Bottom,  a.  Quantity  of  Water,  wmcfr  I  fpof" 
ppfcly)  fpilt,up(>n^tbe  Tabic,  wa&- by  the  Operation  of  the  Mixture  within 
the  Glafs,  made  to  freeac-,  and  that  ftrongly  enoughy  the  Bettom  of  the  Cu*' 
curbitc  to  the  Table  j  that  flagnant  Li^or  bciog  turned  into  folid  Ice,  that 
continued  a  confiderablc  while  unthaw'd  away,  and  was  hi  fome  Places  abooi 
the  Thicknefs  of  a;  Half  CrowaPiecr. 

V  At 
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\  At  another  Ttmethe  iktne  Spring  the  JFeathr-CJafsj  which  before  it 
touched  the  commoiiWaiery  ftood  at£ir»  having  been  left  there  a  confide* 
rable  while,  and  once  or  twice  agttttCcd  in  the  Watcr^  the  tinfted  Liquor 
funk  hut  to  7  T9  ^^  ^t  fartheft  to  74^  then  the  frigari^ck  Liqoor  being  put  in- 
to the  Water,  with  Circumftances  dtfadvantagious  enough,  in  (about)  half  a 
Quarter  of  an  Hour  the  ttnded  Liquor  fell  beneath  ^^^  and  the  Tiermofcope 
being  uken  out,  and  then  put  in  again,  an  iHour  after  the  Water  had  been 
firft  infrigidated^  fubfided  beneath  five  Indies,  and  confequently  withm  ^  of 
ao  Inch  of  a  Mark  of  the  ftrongly  fireeEtog  Weather. 

The  grand  thing  that  is  like  to  keep  this  Experiment  from  being  generally 
ufeful,  is  the  Dearnefs  of  Sal  Armoniac.  But  to  leflen  this  Inconvenience, 
two  Things  may  be  offered  \  Firft,  That  Sal  jlrmomac  might  be  made  much 
cheaper,  if  inftead  of  fetching  it  beyond  Sea,  our  Country-men  made  it 
lere  at  borne.  Secondly,  That  tho*  an  jlrmomac  Solution  being  boyl'd  up 
ID  Earthen  Vcfiels  ( for  Gla(s  ones.are  too  chargeable)  will,  by  piercing  them, 
bothlofe  fome  of  the  more  fubtile  Parts,  and  thereby  fomewhat  imnair  the 
Texture  of  the  reft  ^  yet  I  was  not  deceived  in  expeaing,  that  the  dry  Salt, 
lemaintng  in  the  Pipkins,  being  re-diilbhred  in  a  due  Proportion  of  Water, 
would  very  confiderably  infrigidate  it}  as  may  farther  appear  by  the  follow- 
ing Experiment. 

4.  March  is>,  ThtS^trmofcofehxiihtjIirvi^s^t  S-f  Inches;  being  put  into 
a  fomewhat  lai^ge  evaporating  Glals,  fiU'd  with  Water,  it  fell  after  it  ftay'd 
a  pretty  while,  and  had  been  agitated  in  the  Liquor,  to  eight  Inches :  ehei^ 
about  half  th^  Sale,  :or  kfs,  that  had  beeq  ufed  Dwiee  ^before,  and  felt  much 
ie/s  cold  than  the  Water,  being  put  in  and  ftirr'd  about,  the  tinned  Spirit 
fub/ided  with  a  vifible  Progtefs,  till  it  had  SeWnn  maniffeftly  beneath  four  in- 
ches j  and  then  having  cauted  fame  Water  to  befrefhiy  pumped  and  brought 
iq,  though  the  newly- mentioned  Solution  were  mixt  with  it,  yet  it  prefently 
onde  the  Spirit  of  Wine.mani£eftly  to  a&sod  in  tbe  InftrUment,  much  fatter 
than  one  would  have  expe&ed« 

The  Length  of  thcGylindrkal  Pipe>of  the  feaiy  tbermofcope^  wherewith 
thefe  Obfervations  were  made  was  fisteenllnchesi  the  Ball  about  the  Bigne^ 
of  a  fomewhat  large  Walnut,  and  the  Cavity  of 'the  Pipe,  by  Guels,  about 
an  eigrh  or  ininlh  PiarX  lOf  >an  Incfa^Diametcr. 

To  Gool  I>ij|ks'with  this  Mixture,  .ycui  may  put  them  in  thin  Glafle^,  the 
thinner  the  better .|  which  (their  Ori^aes  being  ftopp-d,  and  ftill  kept  above 
the  Mixture)  nray  be  moved  to  and  fro  *in  it,  and  then -be  immediately 
poured  out  to  be  drunk.  By  the  Help  hereof.  Pieces  of  Cryftal,  or  Bullets, 
for  thexooling.of  the  Mouth  or  Hands  of  chofe  Patients,  to  whom  it  may  be 
allowed,  may  be  potently  ciQokd)  and  other  fuchRefreihrnents  maybe  eafily 
procured.  •In'whiQb,iat^fmaii(^  other  XJfes,. it' will  not  be  requifitc  to  em- 
ploy <near  fo  .much  as  a  whole  Poimd  of  Sal  Jtlmoaiac  at  a  time.  For,  you 
may  eaGly  obferve.by.a&ariii^^rjber*G/«y},  that  a  very  few  Ounces,  well 
powder'd  and  nimbly  difFolv'd  in  about  four  tioEies  the  Weight  of  Water,  will 
&rve  wjbU  lespiigh.  for  snooy  <  Purpo&s. 

^  Y  z  LVI.  I.  A 
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SlTrTcs-     ^^''  ^*  ^  ^^*^^  Water  being  left  at  the  Top  of*  the  Mercury  iii  the  Kir- 
inH  ir^^^ic^lUan  Experiment,  and  expoled  to  the  Air  in  frofty  Weather,  was  in  one 
naYdfnl  ^n'  ^'g^^  congcalcd  into  Ice  of  a  very  good  Condftence.    Afterwards,  Rinaldint 
72.  p. zul^'.  having  compared  this /r^  with  that  which  was  produced  in  the  open  Air^ 
found,  that  the  Ice  in  the  Cane  was  in  Subftance  altogether  like  jtbat  of  Hail  \ 
that  is,  an  opaque  and  whitiih  Body:    Whereas  that  which  was  made  in  rh.e 
Air  was  tranfparent  like  Cryftal.     Befides,  he  obferved  that  the  Ice  made  ia 
the  Cane  was  heavier  in  Specie  than  that  in  the  ambient  Air,  which  he  di^ 
covered  by  putting  it  into  a  Fluid,  which  was  in  Specie  lighter  than  Water^ 
but  heavier  than  Ice  made  in  the  open  Air^  whereby  he  found,  that  whereas 
the  Ice  made  in  the  Cane  funk,  that  in  the  Air  floated  therein, 
ftcrfo'ifi'      ^*  December  5,  1684.  At  Night  I  exposed  four  Glafs-Bottlcs  in  the  open 
jp,  iis\     '  Air  upon  the  Ground  to  freeze  ^  viz.  of  the  Red  Natron- IVater  from  Egypt  i 
of  a  ilrong  Solution  of  Nitrum  Murartum  in  fair  Water,  of  Sea- Water  taken 
up  at  Scarborough^  and  more  than  half  evaporated  1  of  the  Sulphur  WeU  ar 
at  Knasboroughy  that  is^oi Natural  Brine  evaporated  to  the  fame  Height  with 
the  Sea  Water. 

The  fourth  in  the  Morning,  the  Solution  of  Nitrum  Murartum  was  half 
joS  it  Ice^  but  not  any  of  the  reft. 

The  fixth  in  the  Morning,  the  Bottle  of  Nitrum  Murarium  was  mod  he  % 
the  Sulphur- Water  had  no  Ice  that  I  could  perceive  at  all  in  it  i  the  Natrom 
had  vdMch  Ice  at  the  Bottom  of  the  Bottle^  and  the  Scarborough  Sea- Water 
was  not  without  Flakes  of  Ice. 
fii.  2x,  21.      The  Icicles  of  the  Natron  were  prettily  figured,  as  is  reprefcnted  mFig,  z r^ 
The  Icicles  of  the  Sea- Water  were  alfo  n^red  in  oblong  Squares,  as  in  Fig. 
ZZj  and  were  brittle  and  tranfparent.     1  iet  the  drained  Icicles  of  Natron  be* 
fore  (he  Fire,  which  did  readily  enough  melt  and  diflblve  into  Water  again  i 
this  Ice  was  both  alike  fait  in  Ice  and  in  Wat er^  much  like  the  Water,  to 
the  Tafte,'OUt  of  which  it  was  frozen. .  In  like  manner  having  drained  the 
Sea-Water  he^  and  exposed  it  before  the  Fire,  tbefe  Icicles  became  fofc  and 
rooift  by  Degrees,  but  at' length  rather  evaporated  than  quite  melted  away> 
and  having  taken  up  a  good  thick  Lump  of  common  Ice^  at  leaft  an  hundred, 
times  their  Thicknefs  and  Bulk,  this  in  a  few  Moments  at  the  fame  Di- 
ftance  before  the  Fire,  grew  wetter  and  wetter,  and  diflblved  into  Watcr^ 
wheiaeas  thp  SaU  Icicles  after  three  Quarters  of  an  Hour  lying  before  the  Fi/e^ 
did  at  lengjth  dry  into  a  white  Powder  perfeft  fait,  the  Moitture  totally  eva-' 
porating.   Alfo  the  Sea- Water  Icicles  tafted  very  fait,  when  firfl:  taken  out  o£ 
the  Water. 

I  repeated  the  fame  Experiment  of  expofing  to  freeze  the  Bottles  of  Na*- 
tural  Brine  of  Knasborough  Sulphur-Well^  halt  evaporated,  and  Scarborough 
Sea  Water,  the  fame  as  formerly,  the  feventh  and  eighth  Inftant  at  Nighty 
and  with  the  like  Succefs,  viz,  no  Icicles  in  the  Natural  Brine  %  but  the 
fame  large  ones  as  above  defcribed  I  had  in  the  Sea  Watery  but  not  till  after 
the  fecond  Night's  keen  Freezing. 

Thefe  fait  Icicles  continued  unthawed  in  the  Bottles,  though  they  were 
brought  into  the  Houfe)  and  kept  in  a  warm  Room,  long  after  all  other  Ice 

within 
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Within  Doors  was  gone,  viz.  til/  the  twelfth  Tnftant  at  Night,  when  the  A 
cides  z\(6  were  diffblved  and  vaniift*d. 

From  thcfc  Experiments  wc  note,  r.  That  there  may  be  Salt- Ice  from 
Sia  fTater  frozeny  which  ihc  Experiments  of  this  S.  of  the  laft  Year  did  not 
fccm  to  favour. 

z.  That  there  is  as  real  Difference  betwixt  Natural  Bripi$  and  Sea  IVater^ 
as  there  is  betwixt  the  Salts  thcmfelvcs  which  they  yield. 

}.  That  the  great  floating  Mountains  of  Ice  in  the  Nertbern  Seas  (if  up- 
en  drift  Tryat  they  (hall  be  found  to  be  Salt,  which  (hould  be  further  en- 
quired into,)  are  not  only  the  EfFcfts  of  many  Years  Freezing,  but  alfo  much 
of  their  Magnitude  may  be  owing  ta  the  natural  Duration  of  that  fort  of 
Ice. 

J.  A  Tube  of  ^  of  an  Inch  Diameter  being  filled  with  Water,  to  the  ^^^  ^cr 
Height  of  two  Inches,  and  fct  lo  freeze  in  a  Mixture  of  Snow  and  Salt,  the  ^i.^iiljl 
Water,  when  perfeftly  frozen,  appeared  ^  of  an  Inch  above  the  Mark  it  "•  *^^- 
ftood  at  before  freezing.  ''  ^'** 

Another  Tube,  of  almoft  an  fnch  Diameter,  being  filPd  with  Water  to  the 
Height  of  fix  Inches,  and  fct  to  freeze  as  before,  rofe  ^  of  to  Inch  above 
the  Mark.  The  Water  made  ufe  of  in  thefe  Tryals,  was  a  (brtof  rough 
Pump- Water -^  which,  according  to  what  Tryals  have  been  made  with  it, 
does,  upon  the  Eflfufion  of  Oil  of  Tartar  per  Deliquium^  immediately  turn, 
milky  and  turbid.  And  the  ke  made  of  this  Water  was  a  fort  of  very  rari*- 
ficd  white  Ice. 

The  Tubrof  almoft  an  Inch  Diameter  being  fiird  to  the  Height  of  fixin* 
chcs  Cas  before)  with  River  IVattr^  which  would  readily  mix  with  Oil  of 
Tartar  without  the  lead  Precipitation,  and  fet  to  freeze  in  a  Mixture  of  Snow 
tfnd  Salt,  it  gained  but  \  of  an  Inch  after  it  was  frozen  ^  whereas  the  Pump^- 
Boater  got  i  of  an  Inch. 

It  was  obfervable,  that  when  the  JVater  (in  all  thefe  Experiments)  began 
to  freeze,  a  great  many  fmall  Bubbles  continually  roie  from  the  Bottom. 

A  Tube  being  fiird  with  Bmled  Pump- Heater  to  the  Hdght  oi  fix  Inches^, 
and  fet  to  freeze  as  before,  it-  rofe  hardly  to  \  of  an  Inch  above  the  Mark^ 
when  as  the  fame  Water  unboiled  rofe  to  ^. 

LVII.  In  JuVf^  i^Hj  ft  ^**  ^  furioufly  hot  in  Poland^  that  in  the  Re-  i?*«*^ 
gimcnt  of  Foot  which  was  the  King's  Guard,  marching  moft  of  them  Bare-  u^"']^^ 
K)ot  upon  Sands,  more  than  loo  fell  down  altogether  difabled,  whereof  a  Pebn,iLip<. 
Dozen  died  outright,  without  any  other  Sicknefs.  ''  '^'' 

LVIH.  If  the  Adion  of  tfce  Sutk  be  confidered  as  the  only  Caufe  of  the  Tkifffmh^ 
Heat  of  the  Weather^  I  fee  no  Reafon  but  that  under  iht  PvUy  the  Solftitial  ItHuTl^ 
Day  ought  to  be  as  hot  as  it  is  under  the  jE^uino&ialj  when  the  Sui$  comes  Lacitndcti 
vertical,  or  over  the  Zenith  y  for  this  Reafon,  that  for  all  the  24  Hoursof  the  ^^\if^* 
Day  under  the  Poie^  the  Sun'^  Beams  are  inclined  to  the  Horizon,  with  an  losp/sTS* 
Angle  of  zji:  Deg.  and  under  the  jEquino^al^  though  he  come  vertical, 
yet  be  (bines  no  more  than  u  Hours,  smd  is  again  iImHouti  abfcnt,  and  tbaa 

for 
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for  ^  Hours  8  Minutes  of  tbat  1 1  Hours  he  is  not  fo  much  elevated  as  under 
the  Pole-f  fo  that  he  is  not  p  of  the  whole  14  higher  than  'tis  there,  and  is 
I  f  Hour^  low^r.     Now  the  (imple  A&ion  of  the  Sun  is,  as  all  other  Im- 
pulfes  or  Stroaks,  more  or  lefs  forceable,  accoiding  to  the  Sines  of  the  jlngk 
of  Incidence^  or  to  the  Perpendicular  let  fall  on  the  Plain  \  whence  the  ver^ 
ticalKAy  (being  that  of  thegreateft  Heat)  being  ip\xx.  Radius^  the  Force  of 
the  Sun  on  the  horizontal  Surface  of  the  Earth  will  be  to  that,  as  the  Sines 
of  the  Sun's  Altitude  at  any  other  time.     This  being  allowed  for  true,  it 
will  then  follow,  that  the  Time  of  tlie  Continuance  of  the  Sun'^s  fhining 
being  taken  for  a  Bafis^  and  the  Sines  of  the  Sun's  Altitudes  ere&ed  there- 
on as  Perpendiculars,  and  a  Curve  drawn  through  the  Extremities  of  thofe 
Perpendiculars,  the  Area  comprehended  (hall  be  proportionate  to  the  Col- 
.  le6tion  of  the  Heat  of  all  the  Beams  of  the  Sun  in  that  fpace  of  Time.    Hence 
it  will  follow,  that  under  the  Pole  the  Collc&ion  of  all  the  Heat  of  a  Tropical 
Day,  is  proportionate  to  a  ReSangle  of  the  Sine  of  zj^-  gr.  into  24  Hours,  or 
the  Circumference  of  a  Circle 5  that  is.  the  Sine  0f234.gr.  being  nearly  ^ 
of  RadiuSj  as  Jr  into  12  Hours.     Or  the  Polar  Heat  is  equal  to  tbat  of  the 
^iy;i  continuing  12  Hours  above  the  Horizon,  at  f  3  gr.  Height,  than  whick 
the  Sun  is  not  5  Hours  more  elevated  under  the  Equino&ial. 
>f'i.  23.      '^^^  ^^^^  ^^^^  Matter  may  be  the  better  underllood,  I  have  exemplified  it 
by  a  Scheme,  wherein  the  Area  ZGHH^  is  equal  to  the  Jrea  of  all  the 
Sines  of  the  Sun^s  Altitude  under  the  EquinoSli'l  ere&ed  on  the  refpe&ive 
Hours  from  Sun-rife  to  the  Zenith^  and  the  jlrea  «  HH  9  is  in  the  fame 
Proportion  to  the  Heat  for  the  fame  fix  Hours  under  the  Pole  on  the  "Tropical 
rDay,  and  ®  HH^^  is  proportional  to  thecolleded  Heat  of  twelve  Hours, 
or  half  a  Day,  under*  the  Pok\  which  Space  ©  HH^is  vifibly  greater  than 
the  other  yfrea  HZ  GH^  by  as  much  as  the  Jrea  HG&  is  greater  than  the 
jfrea  ZG®  -,  which,  that  it  is  fo,  is  vifible  to  Sight/oy  the  great  Excefi;, 
and  fo  much  in  Proportion  does  ih«  Heat  of  the  twenty  four  Hours  Sun^ 
Jhine  under  the  P^/^, .exceed  that  of  the  twelve  Hours  under  tbe  jEquino^al: 
Whence,  cateris  paribus^  it  is  reafonable  to  conclude,  that  were  the  'Sun 
perpetually  under  ihtTropick^  the  Pole  would  be  at  lead  as  warm,  as  it  is  now 
.under  the  jL/»^  it  fclf. 

But  whereas  the  Nature  of  Heat  is,  to  remain  in  the  Subje£):  after  the 
CaUfe'that  hecCted  is  removed,  and  >paj!ticularly  in  the  Air,  underthe  jEfui^ 
•w8ialj  the  iz  Hours  Abfence  of  tjheiS'm  does  very  little  ftill  the  Motion  ioi* 
prrfsld  by  the  pad  AGtion  of  his  Rays  wherein  /^at  confide  before  be  ari(e 
again:  But  under  the  Pokj  the  long  Ab&oceof  the  Sun  for  fix  Months, 
wherein  the  Extremity  of  Cold  docs  obtain,  has  fo  chill'd  the  Air,  that  it  is 
as4t^weveffozek),^ndtcannot)  before  the- 1^»  has.  got  ikr  ao^an^s  it,  be  any 
way  fenfible  of  its  Pfefence,  his  Beams  being  obftru6led  by  the  thicJc  Cloudy 
and  perpetual  Foggs  and  Miits,  and  by  that  Atmofphere  of  Cold^  as  the  laie 
Honourable  'Mt.  Boyle  was  pleafcd  to  term  it,  .proceeding  from  the  evcriaft** 
tf^  Ice^  -which  in  imtnenfe  Quantities  does  .chill  the  neighbouring  Air,  aod 
^whiob  the  «too  foon  Rjctreat  of  the  Sun  leaves  untbawed^to  encreafe  ^gaia 
cUiiing  cheiong  Winter  that  follows  this  fiiort  lateFval  ofSummer. 

But 


Bar  tfte  diflcring  Degrees  of  Heat  and  Cold  tr>  difTering  Places,  depend  m  a 
great  Meafure  upon  the  Accidentrof  the  Neighbourhooaof  high  Mountains, 
wliofe  Hcighc  exceedingly  chills  the  Air  brought  by  the  Winds  over  them } 
and  of  the  Nature  of  the  Soil,  which  varioufly  retains  the  Heat^  and  parti- 
cularly the  Sandy,  which  in  Africa^  Arabia^  and  generally  where  fuch  fandy 
Defarts  are  found^  do  raake  the  Heat  of  the  Summer  incredible  to  thofe  that 
have  not  felt  it. 

In  Frofecution  of  this^ Thought  I  have  Iblved  this  Problem  generally,  viz. 
Tc  give  the  proportional  Degree  of  Heai^  or  the  Sum  of  all  the  Sines  of  the  Sun^s 
JUitudey  while  be  is  ahve  the  Horizon  in  any  oblique  Sphere.^  by  reducing  ic 
to  the  finding,  of  the  Curve  Surface  of  a  Cylindrick  Hoof\  or  of  a  given  Part 
thereof. 

Now  this  Problem  is  not  of  that  Difficulty  as  appears  at  firft  Sight  >  for  f'l.  x^ 
kt  the  Cylinder  jfBCDbc cut  obliquely  with  the Ellipfe  BKDIy  and  by  the 
Center  thereof  /f,  defcribe  the  Circle  IKLM\    I  fay  the  Curve  Surface 
IKLRas  equal  to  the  Re£langle  of  IK  and  BL^  or  of  HK  and  i  BL^  or 
BC:  And  if  there  be  fuppofcd  another  Circle,  as  NO  P^  cutting  the  faid 
Bllipfi  in  the  Points  P^^i  draw  PSj  J^^,  parallel  to  the  Cylinders  Axe, 
tHl  they  meet  with  the  aforc(aid  Circle  I&LM'in  the  Points  R^  5*,  and  draw 
tic  Lines  RTS^^FP^  bifcded  in  ST,  and  F.    I  fay  again,  that  the  Curve 
Surface  RMS^IXP  is  equal  to  the  Rcdanglc  of  ^i^.or  AfZ),  and  RS^, 
or  o£  zBLqt  JD  ^nd  ST  or  FP\  and  the  Curve  Surface  jg^iVFZ)  is  c- 
qual  to^yx^/i>— theArch/?Af5'x^^,  or  the  Arch  A/iSx  i  tyP:  or,. 
it  iscquaJ  tothe  Surface  RMS&D  P,  fubtra£ting  the  Surface  RMS^NP. 
So  iij[ewife  the  Curve  Surface  ^B  PO  is  equal  to  the  Svun  of  the  Surface 
liJffS^DPyQx  RSlxMD^  andof  the  Surface  RLS^Pj  or  the  Arch 

This  is  mod  eafily  dcmonftratcd  from  the  ConGderation,  That  the  CyJin^ 
drick  Surface  IK  LB  is  to  theinfcribed  Spherical  Surhct  IKLEy  either  in 
tbe  whole  or  in  its  analogous.  Parrs,  as  the  Tangent  BL  k  to  the  Arch  ELh 
aad  from  the  Demonftrations  of  ArcbimedeSy  de  Spb^ra  (ji  Cylindroy  Ub.  i. 
Prop.  30,  37,  and  38  3  and  \iodiox  Barrow's  learned  LeSures  on  that  Book, 
BrobL  p,  and  the  Corollaries  thereof. 

Now  to  reduce  our  Cafe  of  the  Sum  of  all  the  Sines  of  the  Sun's  Altitude  ^4*  ^s* 
ia  a  given  Declination  and  Latitude  to  the  aforcfaid  Pr^blem^  let  us  conlkier 
the  Avalemma  projedtcd  on.  the  Plan  of  the  Meridian ^  Z  the  Zenith^  P  the 
Pofe,  HHihtHdrizon^  4ea  the  ^f  »;>i^ffcj/,  «^ «  y^  MP  the  two  Tropicks^  ^/ 
the  Sine  of  the  Meridian  Altitude  in  s  ^   and  equal  thereto,  but  perpendi* 
cular  to  the  Tropick^  cTcGt  s.i,  and  draw  the  Line  fi.  interfeding  the  Ho* 
rizon  in  7*,  and  the  Hour  Circle  of  (S  in  the  Point  4,  and  6,4  (hall  be  equal  to  ^ 
&R^  OF  to  the  Sine  of  the  Altitude  at  6 :  And  the  like  for  any  other  Point . 
in  the  Tropicij  ereAing  a  Perpendicular  thereat,  terminated  by  the  Line  Ti. 
Through  the  Point  4,  draw  the  Line  4  r  7,  parallel  to  the  Tropick^  and  re- 
prefenting  a  Circle  equal  thereto  >  then  mall  tne  Tropick  9  s  in  Fig.  if,  an- 
fwcr  to  the  Circle  NO  P^  ia  Fig.  14.    The  Circle  4  f  7  fliall  anfwer  the 
Grcle  iKLM^T^i  fliikll  anfwer  to  the  EUiptick  Segment  SIJBKP^  6R^ 
0164  ihall  anfwer. to  SP^  and  f  i  to££,  an4  the  Arch  s^r  to  the  Arch 
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LS^  being  the  Semidiurnal  Arch  in  that  Latitude  and  Declinations  the  Sine 
thereof,  though  not  expreflible  in  Fig.  £f ,  muft  be  conceived  as  analogous 
to  the  Line  TS  or  FP  in  Fig^  24. 

The  Relation  between  thcfe  two  Figures  being  well  undcrftood,  it  will 
follow  from  what  precedes,  That  the  Sum  of  the  Sines  of  the  Meridian  Al- 
titudes of  the  Sun  in  the  two  Tropicks^  (and  the  like  for  any  two  oppofice 
Parallels)  being  multiplied  by  the  Sine  of  the^  Semidiurnal  Arch,  will  give 
an  Area  analogous  to  the  Curve  Surface  RMS^DP*^  and  thereto  adding 
in  Summer,  or  fubftrafting  in  Winter,  the  Produd  of  the  Length  of  the 
Semidiurnal  Arch,  (taking  according  to  Fan  CeuMs  Numbers)  into  the 
Difference  of  the  above-faid  Sines  or  the  Meridian  Altitude:  The  Sum  in 
one  Cafe,  and  Difference  in  the  other,  ihall  be  as  the  Aggregate  of  all  the 
Sines  of  the  Sun's  Altitude  during  his  Appearance  above  the  Horizon '^  and 
confcquently  of  all  his  Heat  or  Aftion  on  the  Plain  of  the  Horizon  in  the 
propofcd  Days  and  this  may  alfo  be  extended  to  the  Parts  of  the  fame  Day  1 
for  if  the  aforefaid  Sum  of  the  Sines  of  the  Meridian  Altitudes  be  multi- 
plied by  half  the  Sum  of  the  Sines  of  the  Sun's  horary  Di ft ance  from  Noon, 
when  the  times  are  before  and  after  Noonj  or  by  half  their  Difference, 
^hcn  both  are  on  the  fame  Side  of  the  Meridian  \  and  thereto  in  Summer, 
and  therefrom  in  Winter,  be  added  or  fubftraded,  the  Produ&  of  half  the 
Arch  anfwerable  to  the  propofed  Interval  of  time,  into  the  Difference  of 
the  Sines  of  Meridian  Altitudes,  the  Sum  in  one  Cafe,  and  Difference  in  the 
other,  ihall  be  proportional  to  all  the  Adion  of  the  Sun  during  that  Space  of 
Time. 

I  forefee  it  will  be  objefted,  that  I  take  the  Radius  of  my  Circle  on  which 
I  ered  my  Perpendiculars  always  the  lame,  whereas  the  Parallels  of  DecUna^ 
Hon  are  unequal^  but  to  this  I  anfwer,  that  our  (aid  Circular  Bafis  ought  not 
to  be  analogous  to  the  Parallels,  but  to  the  Times  of  Revolution,  which  are 
equal  in  all  of  them. 

It  may  perhaps  be  ufeful  to  give  an  Example  of  the  Computation  of  this 
Rule,  which  may  feem  difficult  to  fome.  Let  the  Solfiitial  Heat^  in  9  and 
V,  be  required  at  L^M^^ir,  Lat.  fi^  }£. 


38^— .z8'  Co.Lat. 

23 jo  Peel.  © 

di- f  8^  Sinus  =0,882574 

14 fS  Sinus  =o,tf 8xf7 


Diff.Jfcen. j}^ — iT 

jirc.Semidi.JEAiv.  izj 11. 

Arc.Semidiur.Hyh.  f6 49.  A». 0,8 }tfp2} 

Ijirc.  iEftiv.  menfura.  2,1 4PPrf . 
Arc.  Hyber.  menfura.  0,951685 . 

Then  1,140931  in  0,85(5923-1-0,(524417  in  2,1 499fr  =  2,29734. 

And    1,140951  in  0,856929 — 0,624417  in  0,991658  =o,558^f. 

So  that  2,29754  will  be  as  the  7r^/V^/  Summer's  Dsiy^sHeat^  and  o,338pf 
as  the  jiaion  of  the  Sun  in  the  Day  of  the  Winter  Solftice. 

After  this  manner  I  computed  the  folio  wing  Table,  for  every  tenth  deg.  of 
Latitude  to  the  jEqusnoBial  and  Tropical  Sun,  by  which  an  Eftimatc  may  be 
laade  of  the  inccrxnediate  Degrees. 
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From  this  Rule  there  follow  feveral  Corcllaries  worth  Note;  As,  i.  That  FM.x>.vti- 
the  jEquinoSial  HeaU  when  the  Sun  comes  vertical,  is  as  twice  the  Square  ^^J^^ 
of  Radius^  which  may  be  propofed  as  a  Standard  to  compare  with  in  all  o-  ▼it«tU»'*^«f* 
tber  Cafes,    z.  That  under  the  JEquinoSial^  the  Heat  is  as  the  Sine  of  the  ''*  ^^'  ^' 
Sun's  Declination.     3.  That  in  the  Frigul  Zanesj  when  the  Sun  fets  not,  the 
Heat  is  as  the  Circumference  of  a  Circle  into  the  Sine  of  the  Altitude  at  6. 
And  con(cquently  that  in  the  lame  Latitude  thefe  Aggregates  of  IFarmtb  are 
as  the  Sines  of  the  Sun's  Declinations ^  and  in  the  (ame  Declination  of  the 
5un,  they  are  as  the  Sinei  of  the  Latitudes  %   and  generally  they  are  as  the 
Sines  of  the  Latitudes  into  the  Sines  of  Declination.     4.  That  tht^uino^ial 
Day's  Heat  is  every  where  as  the  Co-fine  of  the  Latitude,     f .  In  all  Places 
where  the  Sun  fets,  the  Difference  between  the  Summer  and  Winter  Heats^ 
K^hen  the  Dech'narions  are  contrary,  is  equal  to  a  Circle  into  the  Sine  of  the 
Altitude  at  5,  in  the  Summer  Parallel,   and  confequently  thofe  Diflcreaoei 
are  as  the  Sines  of  Latitude  into  or  multiplied  by  the  Sines  of  Declination. 
6.  From  the  Table  I  have  added  it  appears,  that  the  Tropical  Sun  under  the 
JEquincSiaJ  has  of  all  others  the  lead  Force.    And  under  the  Pole  it  is  great- 
cr  than  any  other  Day's  Heat  whacfoever,  being  to  that  of  the  jEquinoSiaJ^  u 

From  the  Table  and  thefe  Corollaries  may  a  general  Idea  be  conceived  of 
the  Sum  of  all  the  A&ions  of  the  Sun  in  the  whole  Year,  and  that  Part  of 
the  Heat  that  arifes  (imply  from  the  Prefence  of  the  Sun^  be  brought  to  a 
Geometrical  Certainty :  And  if  the  like  could  be  performed  for  Cold  >  which 
is  fomething  elfe  than  the  bare  Abfcnce  of  the  Sun,  (as  appears  by  many  In- 
ftanccs)  we  might  hope  10  bring  what  relates  to  this  Part  of  Meteorology  to 
a  pcrfefl  Theory.  ^eadinn  h 

LIX.  I.  May  10,  1666.   About  five  of  the  Clock  in  the  Afternoon,  th«  ][[|h«»|*" 
Thunder  (which  I  had  heard  before  at  fomeDiftancc)  comine  nearer  to  us,  nine  1*  os- 
it  began  to  Rainy  and  foon  after  ( the  Rain  withal  iocreafing;  the  Thunder  ^J^iu^ST* 

Vol.  II.  Z  grew  ii.p.»:»i 
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grew  very  loud  and  freqeent)  «nd  with  long  r^ing  Claps  (the*  not  altoge- 
ther fo  great,  as  I  have  fometifties  heard : )  And  the  Lightning  with  Flajbes  very 
bright  (notwitftanding  the  clear  Day-light)  and  very  frequent,  when  at  the 
fafteft,  fcarce  a  full  Minute  betwd^n  one  Flajb  and  another  5  many  tiroes  not 
fo  much,  but  a  fecond  Flajh  before  the  thunder  of  the  former  was  beard:) 
The  Thunder  for  the  moft  Fart  began  to  be  heard  about  eight  or  ten  fecond^ 
Minutes  after  the  Flajb%  as  I  obferved  for  a  great  Part  of  the  Time  by  my 
Minute- watch 3  but  once  or  twice  I  obferved  it  to  follow  (in  a  Manner) 
immediately  upon  it,  as  it  ^ere,.  fn  thd  fame  Mofnentj  and  the  Lightning 
extrcam  Red  and  fierV  j  fo  that  had  it  been  by  Night  as  it  was  by  Day,  it  would 
have  been  very  terrible.  And  though  I  kept  within  Doors,  yet  I  fenfibly 
difcover'd  a  (linking  Sulphurous  Smell  in  the  Air.  About  feven  of  the  Clock 
it  ended,  before  which  Time  1  had  News  brought  me  of  a  fad  Accident  up- 
on the  Water  z,tMeJlej^^  about  a  Mile  or  fomewhat  more  didant  from  hence. 
Two  Scholars  of  ff^J\dham-CoUe^r  being  alone  in  a  Boat  (without  a  Water- 
man) having  newly  ihtMli  off  from  Shore  at  Medley^  to  come  homewards 
Handing  near  the  Head  of  the  Boat,  were  prefently  with  a  Stroak  of  T^hun* 
der  or  Lightnings  both  (truck  off  out  of  the  Boat  into  the  Water,  the  one 
of' them  Aark  dead,  Jti  Whom,  thoujgh  prefently  taken  out  of  the  Water 
(hrfving  been  bj^  relatlori^  fcarce  a  Minute  in  it)  there  was  not  difcerned  any 
Appearartc^  of  Life,  Senft,  or  Motion:  The  other  was  (hick  fall  in  the 
Mud  with  his  Feet  dowrt>^afds^  and  his  upper  Parts  above  Water)  like  a 
Poll,  not  able  to  hefp  bimfelf  out  5  but,  bcfides  a  prcfent  Stonying  or  Numb- 
nefs,  had  no  oth^r  Hurt)  but  was  for  the  prefcnt  fo  difturbed  in  his  Senfes,  as 
that  he  knew  n6t  h6w  he  came  there  out  of  the  Boat,  nor  could  remember 
tUvhtt  fbttndring  or  Lightning  that  did  efFcft  it.  And  was'  very  feeble  and 
faint  upon  it|  >*hich  (though  prefently  put  into  a  warm  Bed)  he  bad  not 
throughly  recovered  by  the  next  Night,  and  whether  (ince  he  have  or  no, 
I  kncm  not. 

Others  in  another  Boat,  about  ten  br  twenty  Yards  from  thefe,  (as  by  their 
Defcription  I  eftimate)  felt  a  Difturbancc  and  Shaking  in  their  Boat,  and  one 
of  them  had  his  Chair  (truck  frbm  under  him,  and  thrown  upon  him,  but 
hatd  rto  Hurt.  Thofe  immediately  made  up  to  the  others,  and  feme  ( leaping 
into  the  Water  to  them,)  prefently  drew  them  either  into  the  Boat  or  on 
Shore;  yet  none  of  them'  faw  thcfe  two  fall  into  the  Water  (not  looking 
that  Way)  but  heard  ond  of  them  cry  oat  for  Help  prdTently  upon  the  Stroke 
anc|  fmelt  a  very  ftrange  /linking  Smell  in  the  Air,  fuch  as  is  perceived  upori 
the  ftriking  of  FliHts  together. 

He  that  was  dead,  was  the  Ihext  Morning  brought  to  Town  5  and  Dr.  ^7- 
fc-f,  Dr.  Millington^  Dr.  Lofjoer^  and  my  felf,  with  fome  others,  went  to 
View  the  Corps,  wTiei-e  we  found  no  IVbund  at  all  in  Skin,  the  Face  and 
Neck  fwart  and  black,  blit  not  more  than  might  be  ordinary  by  the  fettling 
of  the  Blood  :  On  the  Right-(ide  of  the  Neck  was  a  little  blacki(h  Spot  a- 
bout  an  Inch  long,  and  about  a  Quarter  of  an  Inch  broad  at  the  broade(t^ 
and  was  as  if  it  had  been  fear'd  with  a  hot  Iron  >  and,  as  I  remember,  one 
fomewhat  bigger  on  the  Left-fide  of  the  Neck  below  the  Ear»  Straight 
down  the  Brcaft,  but  towards  the  Left-fide  of  it,  was  a  large  Place,  about 
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three  Qairters  of  a  Foot  to  Length,  and' ^ur  ifwo' Tnches  in  Breadth^  in 
ibme  Places  m^r^,  in  ixftne  Ids,  urhicb  was  imrnt  md,  hardy  like  Leather 
barot  with  the  Fire,  oF  a  deep  blackifii  red  Colour^  not  much  unlike  the 
fcorcbed  Skin  of  a  roaftcd  Pig :  And  on  the  Fore-^put  of  the  Left  Shoulder 
fuch  another  Spec  about. as  big  as  a  Sfadlic^^  blir  th^;£i)  itfae  Nec^  was 
blftcker,  and  feemed  mrorc  fcai'd.  Frotoi  ^hc  Top'  of  the  Right  Shoirider^ 
floping  downwards  towards  that  Place  in  his  Breafl^  was  a  narrow  Line  of 
the  like  fcorched  Skinj.  as  if  fomewbac  had  come  in  there  at  thp  Nccky  and 
ran  down  to  the  Bread,  and  there  fpread  broader. 

The  Buttons  of  his  Doublet  were  moft  of  thepi  otf  f  which  fame  thougbi! 
might  have  been  torn  off  with  the  SJafij  getting  in  at  the  Ntcfcf  and  cbeiy 
borftingitsWay  out:  For  which  the.gtcatcft ftirutiqpdon  wa8«{to mc)  thati 
bcfides  four  or  five  Buttons  wanting  towards  the  Bottom  of  tbcBrcaft,  there 
were  about  half  a  Dozen  together  clear  off,  from  the  Bottom  of  the  Collar 
downwards;  and  I  do  not  rctncmbcr,  that  the  reft  of  the  Buttons  did  feem 
to  be  near  worn  out,  hut  almoft  new.  The  Ccdl^r  of  his  DouUery  joftoves 
the  Fore-jwTt  of  the  Left  Shoulder,  was  quite  broken  afuncjcr^  Qoihand 
Stiffening,  ftraight  downwards,  as  if  cut  or  chop'd  aTundcrby  a  HiintTooli; 
only  the  inward  Linen  or  Fuftian- Lining  of  it  was  whole,  by  which,  and 
by  the  View  of  the  ragged  Edges,  it  feemed  manifeft  to  me,  that  ic  was  by 
a  Stroak  inwards  from  without,  not  outwards  from  within. 

His  Hat  was  llrahgcly  torn,  not  juil  on  thiCro\*n,  btit  on ^hc  Side  of 
the  Har,  and  on  the  Brim.  On  the  Side  of  it  was  a  great  Hoh,  more  than 
to  put  in  one's  Fift  through  it ;  Some  Part  of  it  being  quite  ftrucfc  away, 
and  from  thence  divers  Gaibes  every  way,  a^  if  torn,  or  cut  with  a  dull  Tool, 
and  fome  of  them  of  a  good  length,  almoft  quite  to  the  Edgca  of  the  fii  im* 
And  befidcs  thcfe,  one  or  two  Gaflics  more,  which  did  nod  cooKnilnicate 
with  that  Hole  in  the  Side.  This  alfo  !  judged  bf  a  Scroak  inwards  y  nol 
fo  much  from  the  View  of  the  Edges  of  .thQfe.Ga(her:(frbm  which  <there 
was  fcarcc  any  Judgment  to  be  made  cither  way  )  but  becaufe  the  Lining 
was  not  torn,  only  ripe  off  from  the  Exige  of  the  Hat  (where  it  was  fow^d 
on)  on  that  Side,  where  the  Hole  was  made.  Yet  his  Hat  not  being  found 
upon  his  Head,  buc  at  Ibme  Diftance  from  hicx,  it  did  ndt  ajppear  agaidft 
what  Part  of  the  Head  that  Hole  was'made.  i  .  •/    / 

The  Night  following  the  three  Do6tors  abovertmendoAed  and  my  felf, 
with  forae  Chirurgeons  (befidcs  a  Multitude  of  others)  were  prefent  at  the 
opening  of  the  Head,  to  fee  if  any  thing  could  be  there  difcover'd  j  but 
there  appearM  no  Sign  ctf  Cow/Jt/f p» -,  the  Braiff  faU^nd  in  giodJOnicr^  'the 
Nerves  whole  and  founds  the /^^^/Sr  of  r|ie  jSr^n pretty  faH  of  Bioidi'  But 
nothing  was  by  any  of  them  difccrn'd  to  bp  at  all  :amits.  Some  of  theiii 
thoughr,  that  they  difcerncd  ^{mzMFifun  or  Ciacfc.io  the  SJkuili  and  (ctM 
who  held  it  while  it  was  fawii^  off}  faid,  they  felt  it  jarring  in^their  Handsj 
and  there  feemed  to  the  Eye  fomcthing  like  it;  biit  it  was  fo  (inall,.as  that 
by  Candle-light  we  could  not  agree  it.certainly  foto'be/. 

Some  of  the  Hair  on  the  Right  Temples  was  manifeftly  finged  of  burnr^ 
and  the  lower  Part  of  that  Ear  blacker  than  the  Parts  about  it,  but  foft,  and 
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it  might  be  only  the  fettling  of  the  Blood.  The  upper  Part  of  the  Left 
Shoulder,  and  that  Side  of  the  Neck,  were  alfo  foitiewhat  blacker  than  the 
reft  of  the  Body}  but  whether  it  were  by  the  Blow,  which  broke  the  Col- 
lar, and  fcorcbed  the  round  red  Spot  thereupon,  or  only  by  fettling  of  the 
Blood,  I  cannot  fays  yet  I  think  it  might  very  well  be,  that  both  on  the 
Head  and  on  this  Side  of  the  Neck,  there  might  be  a  very  great  Blow,  and 
a  Contufiofi  upon  it,  (and  itfeems  to  have  been  fo,  by  the  tearing  of  the  Hat, 
and  breaking  the  Collar,  if  not  alfo  cracking  of  the  Skull)  ana  yet  no  Sign 
of  fuch  Contufiony  becaufe  dying  fo  immediately,  there  was  not  time  for  the 
Blood  to  gather  to  the  Part,  and  ftagnate  there,  (which  in  Bruifes  is  the 
Caufe  of  Bkcknefs)  and  it  was  but  as  if  fuch  a  Blow  had  been  given  on  a 
Body  newly  dead,,  which  does  not  ufe  to  caufe  fuch  a  Symptom  of  a  Bruife, 
after  the  Blood  ceafes  to  circulate. 

Having  done  with  the  Htad^  they  opened  the  Breafl^  and  found  that  Burn- 
ing to  reach  quite  through  the  Skin  which  was  in  thofe  y^^rri&V  Places  hard 
and  horny,  and  (hrunk  up,  fo  as  it  was  not  fo  thick  as  the  foft  Skin  about 
it :  But  no  Appearance  of  any  thing  deeper  than  the  Skin  \  the  Mufcles  not 
at  all  diforder'd  or  difco]our*d,  (perhaps  upon  the  Reafon  that  was  but  now 
faid,  of  the  Head,  Neck  and  Shoulder.)    Having  then  taken  off  the  Ster- 
num^ the  Lungs  and  Heart  appeared  all  well,  and  well  colour*d  without  any 
Diforder. 
/!•  Hainp-       1.  Jan.  14,  itftfi.  Ont  Mr.  Brooks  of  Hampjbirey  going  from  IVincbeJler 
^ol»^,  towards  his  Houfe  near  Andover^  in  very  bad  Weather,  was  himfelf  ilain  by 
V    a.i^p.247!  Lightning^  and  the  Horfe  he  rode  on,  under  him.     For  about  a  Mile  from 
'  Wincheftir  he  was  found  with  his  Face  beaten  into  the  Ground,  one  Leg  in 

the  Stirrup,  the  other  in  the  Horfe's  Mane,  his  Qothes  all  hurnt  off  his  Back, 
not  a  Piece  as  big  as  a  Handkerchief  left  intire,  and  his  Hair  and  all  his  Body 
fingedi  with  the  Force  that  ftiuck  him  down,  his  Nofe  was  beaten  into  his 
Face,  and  his  Chin  into  his  Breaft,  where  was  a  ff^ound  cut  almoft  as  low  as 
to  his  Navel.  The  torn  Pieces  of  his  Clothes  were  fo  fcatter'd  and  confum* 
ed,  that  not  enough  to  fill  the  Crown  of  a  Hat  could  be  found.  His  Gloves 
were  whole,  but  his  Hands  in  them  Jinged  to  the  Bone»  The  Hip-bone  and 
Shoulder  of  his  Horfe  iurnS  and  brmfed^  and  his  Saddle  torn  in  little  Pieces. 
This  was  what  appeared  to  the  Coroner'' s  Inqueft.  ^ 

j^  stwi-       J,  June^  1670.    (Being  Sunday)  after  fcveral  lefs  ftrong  Reports  of 
mJrjttia!^  Tbuuder^  the  whole  Town,  and  particularly  the  Congregation  in  St.  Nico^ 
".'n.6s.jas  Cburcby  (when  the Minifter  was  Preaching)  was  ftrangely  furprifed  with 
^'  **^**     a  moft  terrible Flafli  of  Ugbtning^  and  a  fearful  Sunder  Clapy  which  lighted 
down  through  the  leffer  Steeple  upon  the  Body  of  the  Churchy  and  through 
the  large  round  Hole  in  the  upper  Vault  within  the  fame,  in  the  Shape  (  as 
fomeobferv*d)  of  a  black  fiery  Bally  direftly  upon  the  Altar,  caufing  fuch 
an  hideous  Crack,  Fire-flafh,  Smoak,  and  Damp  there,  as  if  many  Fire-BaUs 
had  been  thrown  down  thither  from  the  faid  Vault,  and  burfled  all  at  oncc^ 
begetting  a  difmal  Conftemation  among  the  People,  and  leaving  w[ki\\fulpbtL^ 
reus  SmSl  behind^ 
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The  Caodle  on  the  Scnith-fide  of  the  Altar  was  put  out  by  the  Blow,  the 
other  reroainM  burning.  Two  of  the  Chalices  there  were  ovenhrown,  and 
the  fTtne  fpilt,  and  the  Wafers  fcatter'd  about:  But  the  empty  Chalice  flood 
firm.  All  three  were  fomewbat  fmutted  at  the  Foot,  and  one  of  them  a  little 
bent  there,  and  in  two  Places  pierced  thro\  as  if  it  had  been  by  Hail-fliot : 
and  the  ff^afer-boxes  were  likewife  a  little  fmutted  towards  the  bottom.  The 
Church-Book  was  flung  on  the  inner  PafTage ;  The  Covers  of  the  Altar  were 
fingedin  divers  Parts,  as  by  Powder,  and  fomewhat  burnt  and  fmutted  here 
and  there,  as  alfo  torn  in  fome  Places.  A  flrong  Piece  of  H^ainfcot  with  a 
Pifture  upon  it,  behind  the  great  Altar,  was  fplit  in  two.  Of  the  Church- 
Clocij  in  the  fVeft-Endy  at  the  fame  time,  both  the  Brafe  and  Iron  Wires  of 
the  Whole  and  Quarter-hour  Hammers  were  partly  broken,  and  the  refl 
could  not  be  found  j  and  an  oaken  Poll,  fixt  in  the  W  all  for  the  Support  of  the 
Dial  was  half  torn,  and  beneath  the  fame  divers  Bricks  were  flruck  out  of  the 
two  Head  Pillars  fupporting  the  Steeple.  On  the  Top  of  the  Southern  Steeple^ 
an  oaken  Gutter  and  a  ftrong  Beam  and  Supporter  were  fhatter*d. 

One  of  the  Minifters,  though  fitting  near  the  Altar  to  the  South,  had  no 
Hurt  at  all  Divers  of  the  People  featcd  round  about  the  Alur  fell  down  to 
the  Ground  with  the  Fright.  One  Youth  that  flood  next  the  faid  Minifler's 
Pew,  not  being  able  to  recover  his  Senfes,  was  carried  home.  On  the  North 
Side  of  the  Altar  four  Perfons  fell  down,  and  one  of  the  oaken  Seats  being 
fplit  under  him  that  fate  thereon,  that  Perfon  was  much  hurt  by  it,  and  more 
than  any  other.  Some  that  flood  in  or  by  the  Belfrcy,  near  the  Clock,  were 
flightly  hurt  here  and  there  s  and  among  them  a  Mariner,  leaning  on  a  lined 
oaken  Seat  there,  had  his  right  Arm  bruifed  >  and  another  Man,  though 
but  flightly   hurt,    yet  could  not   remember  how^  he  got    home   from 

Church. 

There  iffucd  forth  a  huge  Damp  like  unto  Smoak  out  of  the  Southern  Stee- 
ple, but  the  Church  Carpenter  upon  Search  met  only  with  a  prefent  Noife  and 
thick  Damp,  which  tho'  it  frighted  him  at  firfl  into  an  Apprehenfion  of  Firey 
yet  getting  to  the  Windows  and  opening  them,  the  Damp  iflued  with  great 
Viofencei  but  there  appeared  no  Fire  any  where,  fave  only  a  little  in  the  fhat- 
tcr'd  Parts  of  the  Steeple,  which  was  foon  quenched. 

The  Church-Dial  was  alfo  fmutted  in  fundry  Parts,  foiling  the  gilt  Figures 
that  they  could  fcarce  be  difcerncd.  The  gilt  Weather-Cocks  upon  both  the 
Steeples  were  likewife  fmutted  on  the  one  Side  of  their  Tails,  without  any 
other  Mark.  Nor  could  it  be  in  the  leaft  difcovercd  in  either  of  the  StecpVes,^ 
wbicb-way  the  Claps  entred  by  all  the  Search  that  was  made. 

It  was  obferv'd  afterwards,  that  among  the  eight  Perfons  that  were  hurt, 
one  who  flood  in  the  Belfrey,  had  the  upper  back  Part  of  his  Cloth- Coat,  as 
alfo  his  Shirt  and  Skin  fomewhat  torn  ^  but  the  Lining  of  that  Coat,  which 
was  Red-Frieze,  had  no  hurt  at  all. 

Another  fitting  betwixt  the  refl,  in  a  Pew  tmder  the  Organs,  and  leaning 
on  the  Door,  wbilfl  the  Pew-lock  (then  clofe  to  his  Body~)  was  fo  vio- 
lently flruck  out,  that  it  bung  only  by  one  Nail,  had  no  Damage  at  all  by 
it  himfelf,  nor  any  other  that  fate  or  flood  by  there,  when  the  Stroak 
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happened  >  though  they  fell  all  to  the  Ground  by  the  Fright,  at  the  Inftant 
when  it  was  given. 

And  as  for  him  that  had  his  Arm  bruifcd,  it  was  fomewhat  ftrange  that 
afterwards  there  was  found  a  Hole  pafling  his  Coat,  Waft- coat  and  Shirt,  on 
the  Fore-part  of  bis  Body,  without  in  the  lead  hurting  the  Body  j  the  Hole 
appearing  jufl  as  ihot  through.  His  Waft-coat  (being  of  a  red  Sarcenet) 
kept  its  Colour  every  where,  but  at  the  Place  where  the  Arm  was  hurt  : 
And  the  fmall  Silver- Edging  was  fmutted  almoft  every  where,  and  about  the 
Neck  too,  where  the  Party  wore  a  Cravat.  One  half  of  his  Shoe  was  alfo 
torn  off,  the  Soal  being  pierced  as  with  Hail-fliot :  And  a  Piece  of  his  Stock- 
ings Foot  on  the  fame  Foot  ftruck  away,  near  an  Hand-breadth,  without 
any  other  Hurt  to  either  Foot  or  Leg,  but  that  for  fomc  Days  that  Foot  was 
benummed. 

Laftly,  One  of  them  that  fat  by  the  Altar,  had  his  Breeches  and  Leather- 
Drawers  on  both  Sides  pierced  through  as  by  Hail-fhot,  and  Part  of  it  plain- 
ly fcorcht.and  fhrunk  up,  as  by  Fire:  And  divers  of  fuch  fmall  Holes  in  his 
Shirt  too,  yet  without  any  Hurt  in  his  Bodv,  fave  that  he  found  fomc  Pain 
in  his  Foot.     One  Side  of  his  Shoe  was  alio  torn,  and  the  Soal  (idewards 
pierced  through,  as 'twere,  with  Hail- (hot. 
-4f  Dant-      4.  About  the  latter  End  of  March  and  jfprilj  167  J,  we  had  much  and  vi- 
chJ  Ku^*^^^"^  3l&«;?rf^r  and  Lightnings  which  had  this  unhappy  Effeft  upon  all  the  Par* 
n.  96.  p/'  eels  of  fVheat  and  Rye^  of  the  laft  Year's  Growth,   in  our  Granaries,  that, 
^®^*"        tho'  over- night  they  were  dry,  fweet,  and  fit  for  ihipping,  the  next  Morn- 
ing they  were  become  clammy  and  ftinking>  fo  that  the  Ow»^r/,  if  they 
would  nor  lofe  their  Grain,  were  forced  to  caufc  it  to  be  turned  over  two  or 
three  times  a  Day  j  and  yet  it  required  fix  Weeks,  if  not  longer,  before  it 
was  recovered.     This  is  a  thing  which  often  happens  to  Corn  that  hath  not 
lain  in  the  Granary  a  whole  Year,  or  not  fweat  throughly  in  the  Straw  before 
it  be  thrafh'd  out. 

moJh"%  J"-  ^^^*-  ^3»  ^^^^-  ^"  ^o^axdi  the  Royal-James^  a  Flafh  of  Lightning 
. . .  n.  '177'  and  Thunder  tog;ether  took  the  Mart,  which  was  put  into  her  for  careening^ 
p.  12X2.  being  a  made  Maft,  and  bound  with  Iron  Hoops  from  one  End  to  the  o- 
ther,  and  ihiver'd  it  down  to  the  Deck,  breaking  one  of  the  Iron  Hoops 
in  the  Body  of  the  Maft,  fo  that  Splinters  are  forc'd  out  of  the  middfe  of 
the  Maft  a  Foot  and  half  long,  (and  a  Ball  of  Fire  to  run  to  and  fro  on  the 
Deck)  infomuch  that  the  Maft  is  wholly  unferviceable,  and  rauft  be  taken 
out. 

On  Board  the  Coronation^  notwithftanding  the  Ship's  Head  was  to  Wind- 
ward, a  great  Ball  of  Fire  came  into  the  Gun-room  Ports,  and  threw  a  Boy 
out  of  one  of  the  Ports,  and  he  was  drowned;  and  fcveral  Work-men  being 
on  Board,  as  Carpenters,  Joyners,  and  Seamen  were  ftruck  down  and  made 
fenfclefs  for  fome  time,  and  the  Ball  of  Fire  ran  up  and  ftruck  on  the  Star- 
board-fide of  the  Wardrobe,  and  left  a  Place  fcorched  round  upon  the  Side, 
and  between*  the  two  Ring-bolts,  as  if  it  had  been  a  Shot,  and  beat  the 
Wainfcot  over  to  the  Side,  all  fcorcht  as  if  with  Firej  and  ran  up  againft 
the  Doors  and  Hinges,  away,  and  run  into  fevcral  Balls  of  Fire  on  the  Deck 
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imrogft  the  Men)  and*  fome  Part  of  h  broke  in  at  the  Windows  of  the 
Round- houfe,  and  ihiver'd  off  a  great  deal  of  the  Wainfcor^  and  broke  the 
Giaflesof  the  PerfpeBiv^-Gla/sj  and  madea/ft/(r  through  a  Letter  that  lay  in 
the  Window  eight  doable,  the  Circumference  of  the  Musket-Bullet,  and  no 
more  I  it  alfo  (hivered  the  Timber  that  holds  the  EnfigH'Sfajf  on  the  Ppop. 

6*  March  20,  i6p|.  About  eight  at  Night  there  arofe  a  very  violent  Guft  ^'OtndUi 
of  Wind  at  Somh-wert,  which  iafted  an  Hour  and  an  half,  during  which       ''•^•^ 
time  it  rain'd  very  faft.    A  Quarter  of  an  Hour  or  thereabout  after  Nine,  fell 
a  mighty  Storm  of  Hail  intermixt  with  Rain,   which  lay  very  white,  and 
(btne  Depth  on  the  Ground,  and  co  me  appeared  to  have  Snow  mixed  with 
it.     During  that  Storm  happened  two  Fiafies  of  UgbtmiMg^  very  violent  and 
ftrange$  it  was  extraordinary  blue,  and  of  a  fulphurous  Smell  >  it  fccmed  to 
ftand  ftiil  in  the  Houfe  fome  confidcrable  time,  and  was  fo  great  that  a  Gentle- 
man, who  fate  below  Stairs,  thought  that  the  Houfc  had  been  on  Fire  above, 
and  that  the  Flames  rolled  down  Stairs  >  the  Clap  of  TiumUr^  which  imme- 
diately followed,  femeed  to  all  like  the  fudden  Dtfcharge  of  five  or  fix  Field- 
pieces  }  not  with  that  rolling  deep  Noife  Thunder  ufually  carries  along  with  it. 
The.fecond  Flajb  and  Clap  followed  within  a  few  Minutes  of  the  firft,  but 
not  with  that  Violence  as  the  former :  Which  Flafli  fired  the  Steeple  1  can- 
not (ay,  but  a  Piece  of  Wood  to  which  the  Lead  of  the  Windows  was  nail- 
ed was  fet  on  Fire,  and  kindled  very  faft,  and  might  have  done  a  great  deal 
of  Mtfchief,  had  not  the  Earlinefs  of  the  Night  and  timely  Help  prevented 
it.    This  Storm  feemed  to  run  in  a  dire&  Courfej    for  feveral  of  our  Side 
Towns  perceived  little  of  it  >  and  I  believe  it  broke  chiefly  over  us.   At  Ket* 
tering  one  of  their  Bells,  as  fome  fay,  received  fome  Damage,  and  the  Wires 
of  the  Chimes  were  twilled  one  with  another.     The  Wind  was  very  bluft- 
ering  all  the  Night  after. 

7.  Aug,  I ),  1693.  About  three  aCtock  in  the  Morning  it  began  to  thunder  omBMtdth$ 
and  lighten,  and  rain  j  about  four  a  Clock  came  a  Clap  of  Thunder  and  Lights  ^^^  ^ 
ning  all  at  the  fame  Moment  of  Time,  that  was  (o  fmart  and  violent,  that  I  Bifcay}  It 
thought  the  Ship  had  been  fplit  in  pieces  1  an  Alarm  went  prefcntly  tbroifgh  ^.^;f"''"* 
the  Ship,  of  Fire^  Fire^  the  dreadfulleft  Word  that  can  happen  on  Board,  and  9I  "^  ^ 
put  us  all  into  Confu(ion.     But  it  happened  to  rain  briskly  about  that  time, 

and  fo  with  the  Help  of  our  Buckets  the  Fire,  which  was  occafioned  by  the 
Balls  of  Lightning  that  came  between  Decks,  was  foon  put  out*  In  theGM^* 
Vfaj  was  one  Man  knocked  down,  and  lay  fometime  before  he  recovered  him- 
fclf }  a  fecond  near  him  was  blown  almoft  the  Length  of  the  Quarter-deck  j 
a  third  was  burnt  all  down  his  Back  with  the  Lightning  in  his  Hammock. 
Our  Main  Top- Gallant- Majl  was  fplit  in  pieces,  our  Top-Mafi  not  touched  % 
our  Main-Maft  fplit  from  the  Top  down  to  the  very  Deck. 

8.  July  24, 1696.  We  had  an  extraordinary  plealant  Forenoon,  with  con-  Ar#4r  Aber- 
tinual  Sun-ihinc  till  about  half  an  Hour  after  three  in  the  Afternoon,  when  **""  '" 
we  had  fome  Rain,  after  which  happened  two  Claps  of  Thundery  though  not  h^.^!n^^' 
very  great,  and  then  a  great  Shower  of  Hail^  in  which  Time  happcn'd  a  ^  '"• 
third  Clap  which  made  all  our  Lofs.    We  were  fixteen  in  Number,nonc  of  us 
happening  to  be  out  or  abfent  at  the  Time.  The  moft  Pat  t  of  ihcm  were  (land- 
ing 
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'  iog  about  mc  in  the  School,  hard  by  my  Cbambepdoors  the  two  forefaid 
Claps  of  Thunder  being  over,  we  thinking  noching  of  them  \  and  now  there 
being  a  great  Shower  of  Haily  on  a  fudden  there  happened  fuch  a  Fhjh  of 
Lightnings  which  I  faw,  and  as  I  thought  6UM  the  whole  Houfe  ^  but  of  the 
Clap  I  minded  nothing,  but  only  I  think  that  I  heard  as  it  were  fome  fharp  . 
Clink  or  Sound  \  but  our  Neighbours  in  the  Town,  fuch  as  the  Minifter  and 
his  Wife,  told,  they  never  heard  a  l9uder ;  But  however,  I  think  all  our  Lofs 
was  by  the  Fire^  which  was  over  in  an  Inftant,  and  after  which  we  had  Dark- 
nefs  in  the  School^  by  reafon  of  the  Smoak^  with  a  mod  violent  fulphurous 
Smell,  and  the  burning  of  fome  Leaves  of  Books.  There  are  five  Breaches  in 
the  Walls,  one  in  the  Roof,  exactly  in  Shape  like  a  Cannon-^ball  \  another  un- 
der the  Chimney,  a  third  came  thro*  the  back  Wall,  and  quite  thro*  the  other 
Wall  oppofite  to  it)  and  the  Chimney  was  fplit  in  pieces,  and  fome  that  came 
to  the  School-Door,  and  made  a  Breach  there,  renting  the  Stones  in  pieces, 
and  carrying  them  out.     There  were  four  kiird,  and  many  of  the  reft  hurt^ 
having  their  Legs  or  Arms  ruined  ^  but  are  all,  1  thank  God,  recovered.  And 
as  for  my  felf,  I  never  was  in  greater  Danger  ^  for  there  was  one  kilPd  before 
me,  another  at  my  Left*  hand,  and  not  half  a  Foot  from  me  there  was  a 
-Breach  made  in  the  middle  Wall  of  my  Chamber,  and  yet,  I  thank  God,  I 
received  no  Hurt,  only  I  was  bled  in  the  Mouth,  but  how  I  cannot  tell.     As 
to  the  Childrens  Bodies  that  werekiird,  I  found  noneof  their  Bones  broken  ^ 
my  Brother  had  a  Qut  in  his  Head  >  and  all  of  them,  where  they  received  the 
Strokes,  had  their  Clothes  cut  as  if  it  had  been  eat  out  with  Ratsj  they  all 
received  their  Stroakes  on  their  viral  Parts,  as  about  their  Shoulders,  which 
were  in  Colour  of  a  browniih-black.     All  the  Children  that  were  killed, 
were  in  different  Places,  and  as  it  were,  pick'd  out. 
^'Ifr^R^*     p.  Nov.  16^  i6p6.  A  fad  and  aftonifhing  Accident  happened  to  the  Trum^ 
lu^iM%t  bull  Galley  by  Lightning  and  Thunder.   'For  as  we  lay  at  Anchor  at  Smyrna^ 
11^215.  p.  about  one  of  the  Clock  in  the  Morning,  fhe  was  (laved  in  feveral  Places^ 
the  Bulk' head  of  htx  Round  houfe  '^t^  ftaved  all  to  pieces  into  the  Captain's 
Cabbin,  and  hurt  his  Shoulder,  her  Mizen-Maft  was  ftaved  all  to  pieces, 
.and  the  Spindle  in  the  Head  of  the  Maft  was  melted  at  both  Ends  with  the 
Lightnings  the Main-TflpSail-TarJ  was  lafhed  in  the  Top,  yet  notwithftand- 
•  ing  the  Tard  was  thrown  out,  and  ftuck  in  our  jlwning  right  an  End.     The 
tQuarter- Matter  (one  John  Page)  was  on  the  Deck  by  the  Mizen-Maft^  and 
.one  John  Allen^^ho  were  both  ftruck  down  flat  thereon  with  the  Lightning. 
^Page  had  one  Side  of  him  ftupified  for  three  Days,  but,  under  God,  I  reco- 
vered him  in  (ixDays^  'Allen  was  very  well  the  next  Day,  when  his  Fright 
.was  over.    The  Lightning  did  ftrike  the  Plank  for  fix  Foot  off  of  theOutfidc 
of  the  Galley  all  to,  pieces,  and  the  Timber  was  like  a  Brufti,  and  three  Planks 
.of*the*Cieling  were  ftarted,  whereof  two  Foot  and  feven  Inches  was  ftaved 
out  from  the  reft,  withiii  ten  Inches  of  my  Head  5  my  Velvet  Cap  was  hang- 
ing on  aNail  in  the  fame  Piece  of  Cieling,  the  Infide  whereof,  next  unto  the 
.Lightning^h^d  not  one  Stitch  amifs,  but  the  Out-fide  had  all  the  Seams  burft  co 
.pieces:  A  great  weighty  Nail  was  Itarted  out  of  the  faid Cieling,  and  fell 
<.overmyHead,  and  lay  upon  my  Pillow,  and  I  thought  my  Head  with  the 
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Dibtmg  had  been  in  a  Flafh  of  Fire.  Wbilft  I  could  but  joft  ihut  my  Eyci 
and  open  them  again,  the  Ugitna^  went  down  into  the  Hold,  and  ran  mat 
like  a  Train  of  fUld-fire^  and  burft  ok  thioagh  the  Galiy*s  fide,  and  rent 
tcQ  or  eleven  Foot  of  the  out  fide  Plank  off,  within  a  Foot  of  the  Water's 
Edge.  Some  of  the  Lightning  fhot  up  between  the  Timbers  and  the  Cieling 
into  the  Gun-Room,  and  ftaved  a  Beam,  and  fet  three  or  four  Bundles  of 
armed  Match  all  on  Fire.  The  Gimner,  George  Hardy^  was  lying  in  his  Ca- 
bio  at  the  fame  time,  and  the  Lightning  bliftred  one  of  his  Feet,  and  fing*d 
his  Hair  off  his  Head.  The  Mailer's  Cabbin  was  between  the  Gunner's  and 
mioe,  but  had  no  Damage. 

10.  July  tjj  i6pi.   In  Everdon  Field,  near  Daventry  in  Northamptonjbirey  /•  Nonh- 
divcrs  were  at  Work  reaping  Corn.    The  Morning  was  fiiir  and  clear  j  but  ^f^" 
before  Noon  there  came  a  violent  Storm  of  Thunder  and  Lightning  and  Rain^  or,  wtiiij. 
which  caufcd  the  Reapers,  about  twenty  in  all,  to  retreat  for  Shelter  to  a  "*'*'*•'*• 
^icifit  HedgCy  with  a  Ditch  by  the  Side  of  ir.    Of  thefePerfons  four  were 
kUrd,  viz.  Simon  Marriot^  Robert  Marriot^  Richard  JVells^  and  Thomas  Bur^ 
rougbsj  and  eight  others  dangeroufly  hurt,  of  the  reft  feveral  were  ftruck 
down,  but  not  much  hurt. 

Upon  the  firft  Tidings  of  this  Accident,  Mr.  Edwards  ( the  Minifter  of 
Badbj)  repaired  to  the  Place ^  where  Robert  Marriot  lay  on  his  Back  out  of 
the  Ditch,  having  ftruggled  (as  wasfaid  by  the  By-ftanden)  after  the  Stroke. 
Mr.  Edwards  fays,  he  faw  no  Marks  or  Sign  of  Hurt  on  the  Body :  But  the 
Woman  who  laid  him  out^  and  the  reft  fay,  there  was  a  Hole  %boui  the  Big* 
nefs  of  a  Goofe-ftiot  in  the  Pit  of  his  Stomach,  and  many  more  about  his 
L^gs.  There  was  in  the  Hedge  a  Pollard*  Aft),  under  which  fat  Simon  Mar^ 
riot  and  Richard  fVells-^  but  Thomas  Burroughs  fat  at  the  Diftance  of  two  or 
three  Yards  from  thence.  In  this  Tree  were  cut  ot  raifed  four  (or  more) 
Groves  or  Furrows,  from  the  Top  to  near  the  Bottom,  deeper  than  the  Bark, 
ami  about  an  Inch  broad  each  of  them,  on  that  Side  of  the  Tree  on  which 
the  Men  fat^  but  no  Damage  appeared  on  the  Tree  elfewhere,  there  being  a 
Knot  on  the  oppofite  Side^  which  is  fiippofed  to  have  diverted  the  Stream 
of  the  fiery  Matter.  The  green  2lfoms  were  fcorched,  and  the  Place  fmelt 
rank  of  Sulphur. 

Simon  Marriot  had  the  Crown  of  his  Hat  cut  into  the  Shape  of  a  bearded 
Arrow,  and  at  the  Band-place  cut  fmooth,  almoft  round  about  from  the 
Brim.  His  Clothes  on  one  Shoulder  cut  jaggedly  to  the  Skin,  where  was  a 
Scar  about  four  Inches  in  length,  of  a  long  oval  Figure,  the  tr^nfvetfe  Dh^ 
meter  whereof  was  deepeft,  of  a  darkifti  red  Colour,  as  hard  as  Horn  all  o* 
ver.    He  had  Snufti  on  his  Hand,  as  if  juft  ready  to  take  it. 

Richard  IVells  had  a  little  Dog  on  his  Lap,  or  between  his  Legs,  dead. 
His  Hand  upon  the  Dog's  Head,  his  Eyes  open,  and  with  Bread  and  Cheefe 
(or  one  of  them)  in  his  Hand,  as  if  going  to  give  the  Dog  a  Bit.  HisSbouN 
der  (as  his  ReUcions  fay)  was  ftruck  down,  and  in  a  manner  fevered  from  . 
his  Body.  :" 

Thomas  Burroughs  fat  as  looking  up  to  the  Heavens,  his  Head  turning  to- 
ward one  Side,  as  viewing  the  Clouds,  his  Eyes  open.  He  bad  in  his  Pocket 
Vol.  IL  A  a  a  Copper 
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a  Copper  Tobacco*Boz,  which  had  one  little  round  Hole  ilruck  quite  thro* 
it  I  and  a  little  of  the  Metal  on  one  Side  feemed  to  have  run.  By  thefe  Po« 
ftures  it  is  evident  they  died  in  a  Moment. 

Mr.  Edwards  adds,  that  he  took  Simon  Marriofs  Hat,  and'  fome  of  his 
Clothes,  and  held  them  againft  the  Light,  and  they  appeared  full  of  Holes, 
as  a  Skimmer  or  Cullender.  But  (at  which  he  wondred  moft)  the  Woman 
who  laid  them  out,  told  him,  their  Buttocks  which  fat  upon  the  Ground  were 
pitifully  mangled,  and  their  Privy-Members  rent  and  torn  to  pieces  \  and 
more  efpecially  thofe  of  tbomas  3urr$ugbsj  as  if  fmall  Bars  of  red  hot  Iron 
had  been  thruft  up  into  them  in  many  Places. 

The  Hair  of  their  Heads  was  burnt  very  much.  Some  had  no  Harm  that 
were  hard  by:  But  others  were  wounded  at  a  Diftance,  and  their  Wounds 
were  cured  with  more  Difficulty  than  ordinary  Burns. 

It  was  ( before  the  Scorm )  a  pretty  ftill  Day.  But  before  each  fiun- 
der  Ckp  was  heard  a  great  whirling  Noife  in  the  Trees  like  Wind.  The 
Ugbining  was  ob&rved  by  Perfons  at  a  Diftance,  all  falling  perpendicu* 
larly  upon  them.  Thofe  who  recovered  had  their  Clothes  full  of  Holes, 
as  if  tney  had  been  (hot  through.  Not  a  Drop  of  Blood  appeared  upon 
any  of  them.    Their  Hurts  Kke  dry,  fcorched,  icarred,  or  healed  Wounds. 

Smm  Marrkt  and  Robert  Marriot  were  ftruck  back,  the  other  two  fup* 
ported,  as  is  fiippofed,  by  the  Hedge  at  their  Back,  continued  in  the  Pofture 
wherein  they  were  kilVd  three  or  four  Hours  after,  when  Mr.  Richard  Butler 
oi  Prefton  faw  them. 

Several  of  thofe  who  were  hurt,  were  taken  up  for  dead,  but  foon  came 
to  themfelves  withoitt  any  Application :  But  fome  of  them  were  fain  to  be 
carried  home. 

fFiUiam  Gregerfs  Wife  had  four  little  Holes  in  her  Knee,  like  Shot-holes, 
which  turned  to  Sores,  and  had  Cores  come  out  of  them. 

Mary  Bird  ( a  Woman  with  Child  )  had  all  over  her  Body  near  an  hundred 
WoH$idsy  fome  as  large  as  a  Man's  Hand,  on  each  Arm  one,  and  one  on  each 
Side  of  her  Belly.    Out  of  moft  of  her  Wounds  came  Cores^  fome  bigger^ 
fome  kk\  the  biggeft  were  bigger  than  a  Walnut,  dry  and  black  like  Lea* 
tber.    She  had  two  Sores  on  the  Soles  of  her  Feet,  but  her  Shoes  and  Stock* 
iogs  not  touched.    She  fate  next  to  thofe  that  were  kill'd.     She  was  taken 
out  of  the  Ditch  for  dead,  and  was  fuppos'd  to  be  kiird.     She  was  fenfible 
of  the  Stroke,  and  fenfible  that  her  Husband  look*d  pale,  and  then  fwooncd 
away.    She  and  her  Husband  were  both  blooded,  (he  within  an  Hour  after, 
and  her  Husband  eight  Hours  after  ^  and  they  bled  freely.     Their  Legs 
were  mightily  fwell'd  before  they  were  carried  out  of  the  Field.    The  Wo- 
man was  very  fore,  and  full  of  Pain,  fo  that  (he  could  hardly  bear  any 
Clothes  to  touch  her.     She  was  three  Weeks  ill  before  (he  could  rife,  atxl 
continued  ill  about  a  Quarter  of  a  Year.    No  Medicines  ufed  for  Burns  did 
any  good,  but  occafioned  great  Torment  to  her.    The  firft  that  they  per- 
ceived to  do  good  to  her  was  Oil  of  St.Jobn^s-Wort^  and  after  the  Cores 
were  come  out,  the  Black-Salve.    She  went  out  her  full  Time :  The  Child 
had  no  Marks  or  filcmifli  at  all  upon  this  Occalk)n>  and  is  yet  living.  About 
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that  Time  of  the  Year  ihe  hath  been  blooded  ever  fince«  She  finds  ft  great 
Tingling,  and  hath  little  Pimples  like  Stinging  of  Nettles,  and  cannot  be 
well  until  Ihe  hath  been  blooded. 

The  Wounds  of  all  thofe  that  were  hurt,  were  like  thofe  of  this  Woman, 
but  {lighter  ^  and  fome  of  them  had  no  Cores  come  out  of  them. 

This  is  the  bed  Account  I  can  give  you  out  of  the  broken  Remarks  which 
I  had  in  Writing  from  Mr.  Edwards  and  Mr.  Butler^  the  two  Gentlemen  a* 
bovc-mentioned. 

II.  Dec.  12,  i6p8,  Jeremiah  Skelton  at  Warlej^  in  the  Vicaridge  of  Ha^^  /•  rork* 
Ufax  in  Torkjbire^  obfcrving  a  Storm  coming  upon  him,  ftep'd  afioc  for  Shel-  ^"Ji/J^J 
tcr  within  a  Barn-Door,  and  while  there,  was  ftruck  with  a  dreadful  Flajb  Thoic^/ 
of  Fire  I  a  young  Woman  that  lived  with  her  Father,  in  the  Houfe  that  "•^••p-si. 
belonged  to  this  Farm,  being  fadly  afiVightcd  with  the  Thunder  and  Ught^- 
mngj  (for  Part  of  the  fulphurous  Matter  came  down  the  Chimney,  and  fill- 
ed the  Houfe  with  a  ftrong  Scent,   like  that  of  Gun-powder  after  firing) 
ihe  leaves  the  Houfe,  and  not  feeing  the  young  Man  about  the  Barn,  goet 
with  fpeed  and  tells  the  Family  he  was  related  to,  that  ihe  feafd  he  waf 
flaio.    They  came  to  the  Barn,  and  found  it  even  fo :  A  (ad  Spe&acle  %  the 
young  Man  caft  down  and  many  Stones  about  him,  he  was  laid  upon  his 
Pace,  wholly  naked,  fave  a  fmall  Part  of  his  Shirt  about  his  Neck,  and  a 
very  little  of  a  Stocking  upon  one  Foot,  and  fo  much  of  a  Coat-Sleeve  as 
covered  the  Wrift  of  one  Arm  >  his  Clogs  driven  from  his  Feet,  one  not 
to  be  found,  and  the  other  cloven,  his  Hat  not  to  be  found  after  Search} 
and  the  reft  of  his  Garments  torn  into  fmall  Shreds,  and  caft  at  confide- 
rabie  Diftances  one  bit  from  another  >  the  Hair  of  his  Head  and  Beard  finsedy 
as  though  it  had  been  with  a  Candle,  and  a  little  Hole  below  his  left  £ye, 
which  they  fuppofed  might  be  made  with  the  Fall  upon  a  Stones  for 
there  was  a  great  Breach  made  upon  the  Barn,   the  Door-tops,   both  of 
§ionc,  broken,  and  the  Wall  above  them  fallen,  with  the  Slate  and  Water- 
Tables. 

\z.  April  z/,  1700.  We  had  (^t  Leeds  in  Tori/hire)  a  pretty  fevere Storm  *•.  y^*- 
of  Thunder  and  Ligbtnipfg-,  one  Clap  particularly  was  very  loud,  and  fcem^d  5*1^/5!* 
to  me  to  be  very  low  and  near  us.    It  fell  upon  a  Cottage,  and  broke  down  Thombr) 
l^art  of  the  Chamber  Chimney,  and  thence  made  its  Way  through  a  Chink  577.**'  '* 
or  Nick  in  the  Floor  to  the  lower  Room,  whereby  the  Fkmc  thus  con* 
traded  was  either  more  intenfely  hot,   or  at  leaft  direded  more  immedi- 
ately to  a  Shelf,  where  it  melted  feveral  Holes  in  two  Pewter  Diihcs  1  it 
melted  alfo,  and  run  into  little  Lumps,  feveral  Places  in  a  Pewter  Candle- 
ftick,  and  of  a  BraG- Mortar,  yet  burnt  not  fome  bits  of  Fringe,  and  other 
combuftrble  Matters  within  itj  it  burnt  alfo  fome  Holes  in  a  Tin  Veflel, 
and  fomtted  a  white  Scone  Plate  it  ftood  upon,  as  if  it  had  been  With  Lamp" 
Blacky  and  filled  the  Room  with  fuch  a  Bitumitfous  Smelly  (like  fired  Gun- 
powder)   as  almoft  Rifled  the  poor  Woman,   who  was  all'  alone  in  the 
Houfe:    But  upon  opening  the  Door,  received   no  farther  Damage.     I 
botrght  the  Candltfticks,  to  preferve  as  a  Memorid  of  fo  uncommon  an  Ac« 
cidcnt. 

Aai  I 


(i8o) 

I  have  enquired  of  ofie  in  that  Neighbourhood  concerning  a  more  fatal 
Accident,  of  which  the  Parifi-Regifter  has  this  Note.  Sept.  z,  1672,  was 
buried  Thomas^  the  Son  of  James  Lambert^  Junior^  deceafed,  of  Holbeck^  flain 
the  Day  before,  being  the  Lord's- Day,  by  a  I'hunderbolt .  His  Skin,  as  I  am 
informed,  was  perfectly  burnt  black,  and  was  ihrunk  up  hard  like  Parch- 
ment, or  Leather  burnt  with  Fire.  There  were  other  Children  in  Com- 
pany, who  were  alfo  caft  down  by  the  Storm,  amongft  whom  the  Party  I 
ipoke  to  had  a  Brother  and  Sifter  %  he  had  a  Pair  of  new  Stockings  burnt  off 
his  Legs,  and  himfelf  was  fo  fcorched,  that  he  never  recovered  his  natural 
Complexion:  She  having  a  Wafte-coat  clafp'd  before  (as  the  Fafhion  then 
was)  was  fo  burnt  betwixt  her  Breafts,  that  the  Scars  thereof  remain  to  il)is 
Day  :^  Another  had  the  ftiffned  Neck  of  his  Doublet  ftruck  off. 

But  all  recovered  except  Lambert's  Boy,  who  was  found  with  his  Face 
upwards,  whereas  all  the  reft  had  theirs  to  the  Earth :  Which  reminds  me 
of  our  Coal- Miners  Praftice,  who  when  any  fwoon  away  by  their  fulphu- 
rous  Damps,  dig  a  Hole  in  the  Earth,  and  lay  *em  on  their  Bellies,  with  their 
Mouths  in  it,  which,  if  it  prove  not  on  abfolute  Suffocation^  recovers 
them. 

Tbi  Direai-     LX.  I .  Mr.  Haivard^  who  has  been  Mafter  of  feveral  Ships,  and  is  a  Man 
oiX^S'of  good  Credit,  tells  me.  That  in  a  Voyage  to  Barbadoes^  in  Company  of 
***««<  tu«A  anpther  Ship  commanded  by  one  Grofton  oi  New- England^  they  were,  in  the 
l^u^t'  Latitude^  as  I  remember,  of  Bermuday  fuddenly  alarmed  with  a  terrible  Clap 
ning}fy...t)f  Tlsunder^  which  broke  this  Gr^//^»'s  Fore-maft,  tore  his  Sails,  and  did 
"47?^*  ''  fo^c  Damage  to  his  Rigging :  But  by  that  Time  the  Noife,  together  with 
the  Danger  of  this  frightful  Accident  was  paft,  Mr.  Haward^  to  whom  this 
Tiunderh^d  been  more  favourable,  was  however  no  Icfs  furprized,  to  fee  his 
Companion's  Ship  fteer  direftly  homeward  again.     When  they  were  almoft 
out  of  Call,  he  tack'd  and  flood  after  them,  and  found.  That  Mr.  Grofton 
did  indeed  fteer  by  the  right  Point  of  his  Compafs,  but  that  the  Card   was 
turned  round,  the  North  and  South  Points  having  changed  Pofitions,  and 
though  with  his  Finger  he  brought  the  Flower  de  Lys  to  point  direfbly    . 
North,  it  would  immediately,  as  foon  as  at  Liberty^  return  to  this  new  unufua)^ 
:  Pofture,  and  upon  Examination,  he  found  every  Compafs  in  the  Ship  of  t)ie 
fame  Humour :  Which  ftrange  and  fudden  Accident  he  could  impute  to  no* 
thing  elfe  but  to  the  Operation  of  the  Lightning  and  Thunder  newly  men-* 
tioned.    He  adds,  that  he  lent  Grofton  one  of  his  Compaftes  to  finiih  the 
Voyage,  and  withal,  that  thofe  Tbunder-ftrucken  ones  did  never,  to  his  Know* 
ledge,  recover  their  right  Portions  again. 
MySirK.s.     z.  July  24,  168 1.   The  Ship  called  the  jilbemarky  whereof  Mr.  Ed'ward 
"iti^^"  ?•  Lad^  was  then  Mafter,  being  a  hundred  Leagues  from  Cape  Cod^  in  Lat.  488, 
about  }  h.  /.  m.  met  with  a  Thunder-florm^  the  Lightning  burnt  the  Main- 
Top-Sail,  fplit  the  Main* Cap  in  pieces,  rent  the  Maft  all  along,  there  was 
in  Ipecial  one  dreadful  Clap  of  Thunder,  in  Report  bigger  than  that  of  a 
Teat  Gun,  at  which  all  the  Ship's  Company  were  amazed  %  then  did  there 
fall  fomething  from  the  Qouds  upon  the  Stern  of  the  Boat,  which  broke  into 
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many  fmall  Parts,  fplic  one  of  the  Pumps,  the  other  Pump  much  hurt 
alfo}  ir  was  a  bituminous  Matter,  fmelling  much  like  fired  Gun*powder:  It 
continued  burning  in  the  Scern  of  the  Boat  >  they  did  with  Sticks  diflipate 
it,  and  poured  much  Water  on  it,  and  yet  they  were  not  able  by  all  that 
they  could  do,  to  excinguiih  it  until  fuch  Time  as  all  the  Matter  was  coo- 
fam'd. 

When  Night  came,  obferving  the  Stars,  they  perceived  that  their  Com^ 
fajfes  were  changed*^  as  for  the  Compajfes  in  the  BittakU^  the  Nortb-Point 
was  turned  clear  South.  There  were  two  other  Compaffes  unhung  in  the 
Locker  in  the  Cabbin,  in  one  of  which  the  North  Point  ftood  South^  like 
that  in<hc  Bittakle%  as  for  the  other,  the  North  Point  ftood  fFefti  fo  that 
they  failed  a  thoufand  Leagues  by  a  Needle,  whofe  Polarity  was  quite  chafed. 
As  for  the  Compafs  wherein  the  Lightning  had  made  the  Needle  to  point /^^r^- 
ward^  fince  \i  was  brought  to  New-England^  the  Glafs  being  broken,  it  has,, 
by  means  of  the  Air's  coniing  to  ir,  wholly  loft  its  Virtue. 

Mr.  Edward  Randolph  (who  has  been  four  times  employed  to  New-England 
in  his  Majefty's  Service)  being  enjoyned  by  Mr.  Flamfteed  to  make  Enquiry 
into  this  Matter,  at  his  Return  to  Bojion  in  Dec.  1583,  fpokc  with  Mr.  Lad 
himfelf.  He  affirmed  the  fame  thing,  and  dilated  to  him  an  Account  fuit* 
able  to  what  you  have.  But  that  which  you  have,  was  in  the  Hands  of 
Mr.  Mather^  a  Minifter,  to  whom  Mr.  Lad  had  alfo  prefented  one  of  the 
Compafesj  as  he  had  done  the  other  to  an  Englijb  Merchant  in  jtrnfterdam^ 
\fho  gave  it  to  the  Sute-houfe. 

LXI.  I .  About  Cbrifimas  i(Jp3,at  Harlech  in  Merionydh^Jbire^  fixtecn Ricks  ^f^^- 
of  Hay  and  two  Barns,  whereof  one  was  full  of  Corn,  the  other  of  Hay,  DsJflh 
were  let  on  Fire  by  a  kindled  Exhalation^  which  was  often  feen  to  come  from  ^.Maurice 
the  Sea,  and  lafted  at  kaft  a  Fortnight  or  three  Weeks  ^  and  it  annoyed  the  iotf'p.^. 
Country,^  as  well  by  poyfoning  their  Grafs,  2ii  firing  the  Hay,  for  the  fpace  of 
a  Mile,  or  thereabours.    Such  as  have  feen  the  Fire,  /ay  it  was  a  blue  weak 
Flame,  eafily  extinguiftied,  and  that  it  did  not  the  leaft  Harm  to  any  of  the 
Men,  who  interpofed  their  Endeavours  to  fave  the  Hay^  tho'  they  ventured 
(perceiving  it  different  from  common  Fire)  not  only  clofe  to  ic,  but  fome- 
times  into  it.    AU  the  Damage  fuftained  happened  conftantly  in  the  Night. 
Dec.  14.  Richard  Griffith  of  Lecbwedh'du;  Humphrey  Owen  of  Garreg-wenn* 
and  Richard  Davydh  of  Erw-wenn^  each  of  them  loft  a  Rick  of  Hay.    vj. 
That  Night  was  burnt  one  Rick  of  Hay  of  "John  Philips  of  Tnyfianvihangel y 
Tralthauj  two  Ricks  of  Hay  of  Griffith  John  Owen  of  Cefn-Trevorbach^  and 
Katharine  fFilliam^  Widow,  of  Cefn  Trefor  fuawr^  loft  two  Ricks,  zs^  That 
^ight  Francis  Evans  of  Glafs-vryn  had  one  Rick  burnt.     Richard  Davydh  of 
Erw'wenn  had  a  Barn  full  of  Hay  of  three  Bayles  of  Buildings,,  burnt  down 
to  the  Ground. 

There  are  three  fmall  Tenements  in  the  fame  Neighbourhood  (c^lVd  Jydbin 
Sion  TVyn)  whereof  the  Grafs  is  fo  infeUed^  that  it  abfolutely  kills  all  manner 
of  Cattle  that  feed  upon  it.  The  Grafs  has  been  infeSious  thefc  three  Years, 
but  nor  throughly  fatal  till  this  laft. 

z.  Ao 
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Lhw'/lT'  !•  An  intelligent  fobcr  PerTon  that  lives  near  Harlech^  aflures  me,  that  the 
%iiJ^\li.  Fir$  ftill  [^Aug.  1694]  cominues  there  >  that  it  is  obferved  to  come  from  a 
Place  Cftird  Mifrva  bycban  in  Caernarvonjhirey  about  eight  or  nine  Miles  off 
[over  Part  of  the  Sea.]  That  Cattle  of  all  forts,  as  Sheep,  Goars,  Hogs,  Cows, 
and  Horfes,  ftill  die  apace  ^  and  that  for  certain  any  great  Noife,  as  Winding, 
of  Horns,  Drums,  (^c.  does  repel  it  from  any  Houfe  or  Barn,  or  Sracks  of 
jfifoy,  upon  Account  of  which  Remedy  they  have  had  few  or  no  Loflcs  fince 
Cbriftmas  :  That  it  happened,  during  this  Summer,  at  leaft  one  Night  in  a 
Week,  and  that  commonly  either  Saturday  or  Sunday  5  but  that  now  of  late 
it  appears  ibmething  oftner.  The  Place  from  whence  it  proceeds  is  both  £10* 
dy  and  marihy. 

S^Mf  w*  LXII.  I  have  often  been  puzzled  to  give  an  Account  of  thofe  Pb^nomena^ 
fop,  n'.' 1 1 7' which  are  commonly  called  Fairy'Circles.  I  havefcen  many  of  them,  and 
p  99^  thofe  of  two  forts ;  one  fort  Barej  of  feven  or  eight  Yards  Diameter,  making 
a  round  Path  fomething  more  than  a  Foot  broad,  with  Green  Grafs  in  the 
fiiiddle  I  the  others  like  them,  but  of  feveral  Bignefles,  and  encompafled  witli 
a  Circumference  of  Gra(s,  about  the  fame  Breadth  much  frejber  and  greener 
than  that  tn  the  middle.  But  my  worthy  Friend  Mr.PTalker^  gave  me  full 
Satisfaftion  from  his  own  Experience.  It  was  his  Chance  one  Day  to  walk 
out  among  fome  Mowing  Grds  (in  which  he  had  been  but  a  little  while  be- 
fore,) after  a  great  Storm  of  f bunder  and  IJgbtning^  which  feemed  by  the 
l^oifc  and  Flaflies  to  have  been  very  near  him :  He  prefently  obferved  a 
round  Circle  of  about  four  or  five  Yards  Diameter,  the  Rim  whereof  was  a- 
bout  a  Foot  broad,  newly  burnt  iare^  as  the  Colour  and  Brittlenefs  of  the 
Grafs  Roots  did  plainly  teftify.  He  knew  not  what  to  afcribe  it  unto  but 
the  Lightnings  which,  befides  the  odd  Capricious  remarkable  in  that  Fire  in 
particular,  might  without  any  Wonder,  like  all  other  Fires,  move  round, 
and  bum  more  in  the  Extremities  than  the  middle.  After  the  Grafs  was 
tnowed,  the  next  Year  it  came  up  more  frejb  and  green  in  the  Places  bumtt 
than  in  the  middle,  and  at  Mowing*  time  was  much  taller  and  ranker. 

«#ctnfe«/  'LXHL  I  •  There  are  two  forts  of  Inftances  ( that  often  occur  in  Hiftory  ) 
ilf^S^?  which  very  much  favour  my  Opinion,  That  fbunder  and  Ldgbtning  owe  their 
4er  imfidif-  Matter  from  the  fole  Breach  of  the  Pyrites. 

?»«,  ^'  ^^^  fi*"^  ^^^  ^^  ^^^^  *^^  ^^^^^  which  tell  us,  that  in  Italy  it  rained  Iron 
457.  p.  517-  in  liich  a  Year,  and  in  Germany  a  great  Body  of  Iron-ftone  fell  at  fuch  a  time^ 
the  like  Jvicen  a^irms.  Julius  ScaUger  fays,  that  he  had  by  him  a  Piece  of 
Iron  which  was  rained  in  Savay^  where  it  fdl  in  divers  Places.  Cardan  re- 
ports I  zoo  Stones  to  have  fallen  from  Heaven,  and  one  of  them  weighed 
an  hundred  and  twenty  Pound,  fome  of  them  thirty,  fome  forty  Pound,  very 
hard,  and  of  the  Colour  of  Iron.  Now  that  which  is  very  remarkable  ( fays 
'GiWerts  where  thofe  inftances  are  reckoned  up,)  and  a  very  probable  Argu« 
mcnt  for  the  Truth  of  fuch  like  Inftances,  is,  that  it  is  no  where  recorded, 
chat  it  ever  rained  Gold  or  Silver  Ore,  or  Tin,  or  Lcad^  bat  Copper  hath 
S)eeoalfofaid  xobave  fallen  from  the  Cloods. 

But 
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But  wbere-ever  the  PyriUs  is  meocioocd  by  the  AocientSy  it  is  always  to  be 
underftood  of  the  Cpfper  Pyrites  y  they  fcarce  having  bad  toy  Knowledge  of 
the  Irm  Pyrites.  And  therefore  the  raining  of  Copper  makes  it  yet  more 
probable,  becaufe  of  its  great  Affinity  with  Iron. 

Now  this  Ferrum  or  Its  Nt^igeuum^  if  there  was  ever  any  fuch,  was  con* 
creted  of  the  Breatb  of  the  Pyrites^  which  we  have  elfewhere  ftewn  to  be 
the  Pyrites  J  ex  tota  Subftantia* 

The  other  Inftance^  (which  is  owing  to  our  RegiAers)  is  of  Ugbiwing  be-  ^^'  '* 
ing  Magnetick.    This  I  am  fure  of,  I  have  a  petrified  Piece  of  Aih,  which  is 
Magtietick  j  that  is,  the  Pyrites  in  Sttcce  %  which  makes  it  probable  it  may  be 
Magnetick  alfo  in  Vapour. 

z.  fbunder  and  Ugbtning  are  fo  very  like  the  Effefts  of  fired  Gm-p$wder^  'ntCmik$e 
that  we  may  reafonably  jud^e  them  to  proceed  from  like  Caufes.    Now  the  S^f*!!^ 
priflcipal  Ingredients  in  Gun-powder  are  Nitre  and  Sulpbur  ( the  Admtftion  J^^ff^ 
of  Cbar*coal  being  chiefly  to  keep  the  Parts  feparate,  for  the  better  kind-  o^ftrdiit 
ling  of  itO    So  that  if  we  fuppoie  in  the  Air  a  convenient  Mixture  of  iV#- •*  *«h.  ^ 
trous  and  Sulphurous  Vapours,    and  thofe  by  Accident  to  uke  Fire,  fuch  ^^'* 
Explcjion  may  well  folbw,  with  fuch  Noife  and  Light,  as  in  the  firing  of 
Gufhfowder.    And  being  once  kindled,  it  will  ran  from  Place  to  Pbce, 
as  the  Vapour  leads  it,   as  in  a  Train  of  Gun-fowder^    with  like  Ef- 
fcfts. 

This  Eitplofion^  if  high  in  the  Air,  and  far  from  us,  will  do  no  Mifchie^ 
or  not  confiderable^  like  a  Parcel  of  Gufhptmder  fired  in  the  open  Air,  where 
is  nothing  near  to  be  hurt  by  it:  But  if  near  to  us  (or  amongft  us)  it  may 
l^iW  Men  or  Cattle,  tear  Trees,  fire  Gun-pewder^  break  Houfes,  or  the  like  i 
ss  Gua^powder  would  do  in  the  like  Circumftances.  This  Neamefs  or  Far- 
nefs  may  be  eftimated  by  the  Dtftance  of  Time  between  feeine  the  Flajb  of 
^gbtning^  and  hearing  the  Noife  of  the  thunder.  For  thou^  in  their  Ge- 
neration they  be  fimultaneous^  yet  (Light  moving  fafter  than  Sound)  they 
come  to  us  (ucceiCvely.  I  have  obferved  that  commonly,  the  Noife  i%  a« 
boat  feven  or  eight  Seconds  after  the  Flajb^  (that  is,  about  half  a  Quarter  of 
a  Minutes)  but  (bmetimes  much  fooner,  in  a  Second  or  V9fO^  or  le(s  than  fo^ 
snd  almoft  immediately  upon  the  FUJb.  And  at  fuch  time,  the  Explojlon 
nuft  needs  be  very  near  us,  or  even  amongft  us.  And,  in  fuch  Cafes,  I 
have  (more  than  once)  prefaged  the  £xpedation  of  Mifcbief^  and  it  hath 
proved  accordingly. 

Now,  That  there  is  in  Lightning  ^fulphurous  Vapour^  is  manifeft  from  the 
falpburous  Smell  which  attends  it,  and  a  Sultry  Heat  in  the  Air  which  i$ 
commonly  a  Fore- runner  of  Lightning  foon  after.  And  that  there  is  alfo  a 
nitrous  Vapour  with  it,  we  may  reafonably  judge,  becaule  we  do  not  know 
of  any  Body  fo  liable  to  a  fudden  and  violent  Explofion. 

As  to  the  kindling  of  thefe  Materials,  in  order  to  fuch  Explofion^  I  am  told  n.  t%v  ^ 
that  a  Mixture  of  Sulphur  and  Filings  of  Steely  with  the  Admiftion  of  a  little  ^^' 
ff^aterj  will  not  only  caufc  a  great  EfFervefcence,  but  will  of  it  fclf  break 
fonh  into  an  a&ual  Fire.    I  fay,  a  little  ff^ater^  becaufe  too  much  will  hinder 
the  Operation,  or  quench  the  Fire,  which  I  take  to  be  the  Cau/e  of  the  Bath 

fVaterSy 
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JTaterSy  and  other  hot  Springs^  where  Steel  and  Sulphur  caufe  a  great  Effer- 
vcfccnCc,  but  no  Flame. 

a-  «i.  So  that  there  wants  only  fome  Chalybeat  or  Fitriolick  Fapour  (or  fomewbat 

equivalent)  to  produce  the  whole  Effcft  (there  being  no  want  of  aqueous 
Matter  in  the  Clouds.)  And  there  is  no  doubt,  but  that  amongft  the  various 
Effluvia  from  the  Earth,  there  may  be  copious  Supplies  of  Matter  for  fuch 
Mixtions. 

p*  y^l\  The  fame  Account  may  be  alfo  given  of  JEtna^  (and  other  Burning-Moun^ 
tains ',)  where  the  Mixture  of  Steel  and  Sulphur  may  give  a  Flame i  which  is 
oft  attended  with  prodigious  Explofiens  (and  Earthquakes)  from  great  Quan- 
tities of  Nitrej  as  in  fpringing  a  Mine. 

p  Vsll  '^^^^  ^^y  dl^ofuggeft  fomewhat  as  to  the  Generation  ofHail^  which  is  very 
oft  an  Attendant  of  Thunder  and  Lightning.  'Tis  well  known,  in  our  arti* 
&c\2\  Congelations  J  that  a  Mixture  of  Snow  and  Nitre  (or  even  common  Salt) 
5(^ill  caufe  a  prefent  and  very  fudden  Congelation  of  Water.  And  the  fame  in 
Clouds  may  caufe  that  of  Hail-ftones.  And  the  rather,  becaufe  there  fecms 
fomewhat  like  Snow^  rather  than  Ice^  in  the  midfl:  of  them.  And  as  to  thofe 
in  particular  fo  very  large  (as  to  weigh  half  a  Pound,  or  three  Quarters  of 

vu,  nf.  $.  a  Pound )  fuppofing  them  to  fall  from  fo  great  a  Height,  as  'tis  manifefl:  they 

3tLiv.  did  by  the  Violence  of  their  Fall :  *Tis  very  poffible,  that,  though  their 
iirft  Concretion,  upon  their  fudden  Congelation^  might  be  but  moderately 
great^  as  in  other  Hail^  yet  in  their  long  Defcent,  if  the  Medium  through 
which  they  fall  were  alike  inclined  to  Congelation^    they  might  receive  a 

vid.fitf.  $.  great  AccefHon  to  their  Bulk,  and  divers  of  them  incorporate  into  one; 

^^  Like  as  in  that  ftrange  Shower  of  Hail  in  December  1671,  wherein  there 

did  hang  on  the  Trees  a  great  deal  in  the  Form  of  Icicles  a  Foot  or  more  in 
length* 

ii.2j<.p.9.     ThcfcConGderations  may  alfo  furniih  us  with  fome  Account  of  the  fw- 

K^rf./i^.j.  tiiral  Caufes  of  thofe  particular  Circumftanccs  which  attended  the  Acci- 
dent ziEverdonj  where  four  Perfons  were  kill'd,  and  others  hurt  with  Lights 
ning* 

It  feems  to. me,  that  in  and  over  the  Ditch  there  was  Plenty  of  fome  Ctf«- 
pick  Fapour  of  a  like  Nature  with  the  Ingredients  oi  Gun-powder :  And  per- 
haps even  under. thofe  who  were  killed  or  wounded.     And  if  this  explojive 
Quality  were  attended  with  that  of  Glaciation^  as  7%under  is  often  accom- 
panied with  Hail  (Nitre  being  a  proper  Efficient  of  both,)  there  might  be 
liich  Concretions,   in  the  Nature  of  Hailj  as  might  (by  fuch  Explofion) 
befcattered  like  Hailjbot  out  of  a  Gun,  and  caufe  iuch  Holes  as  are  faid  to 
have  been  in  the  Clothes  and  Flefli  of  thofe  Perfons.     And  what  is  faid  to 
have  been  obfervcd  by  others  at  a  Diftance,  like  a  Ball  of  Fire  falling  down 
direftly  upon  the  Place,  might  be  a  Propagation  of  the  Flame  kindled  above, 
,and  continued,  as  the  Fapour^  d\xt^tdi  it,  to  the  Place  (as  would  be  in  a  Train 
;of  Gun-powder)  and  might  there  hurt  fome,  and  fpare  others,  according  as 
it  was  here  or  there  more  copious.     For  we  are  not  to  prefume  that  it  was 
in  all  Places  equally  mixed. 
The  Cores  which  came  out  of  the  Wounds,  feem  like  Efcars  made  by  a 

Cauliick 
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Canffick  or  other  Bunuog^.  And  I  take  them  to  be  (corched  Skin,  mortified^ 
(beat  ioto  the  Flefh  bv  that  Hall-^bot )  and  appearing  like  borat  Leava : 
Which  muft  be  workea  out  before  the  Wound  could  be  healed  ^  as  is  ufiial, 
when  other  heterogeneous  Matter  is  forced  into  the  Fleih. 
.  That  fome  of  the  People  not  far  off,  might  be  thrown  down,  and  not 
otherwise  confiderably  hurt,  is  not  ftnuige  >  who  might  be  within  the  Blafi^ 
though  not  within  the  Reach  of  the  Fire>  as  we  fee  in  the  Exploficn  of  Gm« 
Powdery  (to  which  I  take  this  to  be  very  like)  when  Windows  (  and  other 
things  at  a  diftance)  are  (haken  and  fliatter*d  by  the  BUfty  or  great  G>ncur« 
fioo  of  the  Air,  though  the  Flame  do  not  reach  them. 

LXIV.  i.Decemb.  if.  1666.  In  the  Evening  here  (viz.  at  Madrid)  was  a  n^,^  ^ 
great  Halo  about  the  Motm^  the  Semidiameter  whereof  was  about  i)^  i^'^^t^&Jt 
AUebaran  was  juft  in  the  North- Eaft  Part  of  the  Circle,  and  the  two  Horns  ^t 
of  Aries  juft  enclofed  by  the  South- Weft  of  the  Circle,  the  Moon  being  in^*  *^ 
the  Couer.    I  note  this  the  rather, becaufe  f  or  tf  Years  aeo,  viz.  Nov.  zi, 
1661.  an  Hour  after  Sun-fet,  I  faw  a  ^eat  Halo  about  the  Moon^  of  the 
£une  Diameter,  at  ^af^ier^  the  Moon  bang  very  near  the  fame  place  where 
ihe  was  now. 

1.  May  iz.  i66j.  An  Halo  or  Circle  about  the  Sun^  was  obfcrvM  by  the  jj'^** 
Pbilofipbical  Society  at  Paris.  The  Diameter  of  this  Circle  was  found  to  be  ^  p.  iJi 
of  44  Degrtesj  and  the  Breadth  of  the  Limb  thereo£^  about  half  a  Degree. 
The  UDper  and  lower  Part  were  of  a  vivid  red  md  yellow^  with  a  little ^r- 
ple  Co/our,  but  efpecially  the  upper  1  the  red  was  within  the  Circle.  The 
otAer  Parts  appeared  but  tvbitijb  and  of  little  Cleamels.  The  Space  within 
the  Halo  was  a  little  darker  than  that  about  it,  efpecially  towards  the  Parts 
that  were  coloured.  Befides,  there  was  feen  the  Proportion  of  another  ^rr^/ 
Circlej  which  touched  the  Halo  above,  and  whofe  Extremities  were  bent 
downward,  as  is  repreiented  in  the  Figure.  This  Portion  of  a  Circle  had  alTo 
its  Coloun  like  thole  of  the  Halo^  but  fainter.  The  height  of  the  Sun  at  the 
beginning  of  the  Obfervation,  was  about  4^  Deg.  There  were  in  the  Air^^i*  *^' 
little  white  Qouds,  which  fomewhat  tamim*d  the  blue  Colour  of  the  Hea- 
vens, and  leflened  the  Brightneis  of  the  Sun^  which  fhone  as  in  an  Eclipfe.  The 
Weather  was  cold,  conudering  the  Seafon  of  the  Year ;  and  it  was  afErmcd 
for  certain,  that  it  had  frozen  the  Night  before.  This  Halo  appeared  in  the 
fame  Beauty  and  Splendor  of  Colours  unchanged  from  9  in  the  Morning 
(when  it  be^an  to  be  obferv'd)  until  about  half  an  Hour  pad  10  >  after 
which  time  it  became  fainter  and  fainter  till  two  of  the  Clock  in  the  After- 
noon (when  it  ended,)  after  it  had  reiimied  a  little  more  Force  fometimc  be- 
fore it  difappearM. 

}.  Jan.  I.  St.  N.  i6j6.  H  J- 46'.  Durante  Eclipfiy  ingens  Halo  Lunam^*^,^"^ 
cinxerit.  HUeiius,  nl 

4.  ufug.  21.  1676.  At  IZ  h.  40'.  At  Night  a  Halo  encompaflcd  the  Moon  >  ^/•J^J^^^: 
in  whofe  Circumference  was  Saturn^  the  Pleiades ^  Capella^  and  the  following  -Bjur.  Hai- 
of  the  Toot  of  Pcrfeus.  ^l£;  "^ 

Vol.  Bb  LXV.  i.^/r/V^'^^ 
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fahdia^^fr.     LXV.  I.  jfprilS'  1666.    About  half  an  Hour  paft  p,  there  appeared  three 
fSU  1  'By  Circles  in  the  Sky.     One  of  them  S  C  HN^  was  very  great,  a  Httle  intcmip- 
J^~"^^n.ted,  and  fyT)ite  every  where,  without  the  Mixture  of  any  other  Colour.    It 
*  ^'  *'^'  pdTed  through  the  midft  of  the  Sun's  Dilk,    and  was  parallel  to  the  Heri^ 
zon.    Its  Diameter  was  above  loo  Degrees^   and  its  Center  not  far  from  the- 
Zenith  A. 
The  fecond DEBO,  was  much  Icfs  and  defeftive  in  fome  places^    having, 
-fi^-  ^7'  the  Colours  of  a  Rainbow^  elpecially  in  that  Part  which  was.  within  the  great 
Circle.    It  had  the  true  Sun  R.  for  its  Center. 

The  third  HD  Nj  was  left  than  the  firjly  but  greater  than  the  fecond-^ 
it  was  not  entire,  but  only  an  Arch  or  Portion  of  a  Circle^  whofe  Center 
was  far  diftant  from  that  of  the  Sun^  and  whofe  Circumference  did  by  it» 
Middle  join  to  that  of  the  leafi  Chrcky  with  which  it  was  confounded  at 
jD,  and  interfered  the  grestefi  Circky  by  its  two  Extreams.  In  this  Circle 
were  difcemed  alio  the  Colours  of  a  Rainbow^  but  they  were  not  fo  ftrong, 
as  thofe  of  the  fecond. 

At  the  Place,  where  the  Circumference  of  this  third  CircU  did  dofc  witfr 
that  of  Ac  fecond  J  there  was  a  goat  ftightnefe  of  Rainbow^oloursy  mixt- 
together:  And  at  the  two  Extremities,  where  this  fecond  Circle  intcrkStci^ 
the  firjl J  appeared  two  Parhelia's  or  Mock-funs j  //,  iVy  which  fhone  very, 
bright,  but  not  fo  bright^  or  fo  well  defined,  as  the  true  Sun.  The  midii 
of  thefe  two  falfe  Suns  mttcs /white  ^cad  very  luminous  :  And  their  Extre- 
mities towards  D/y,  were  ^ged  with  the  Colours  of  a  Rainbow.  The  falfi 
Sun  Hy  that  was  towards  the  Southy  was  bigger,  and^  far  more  luminous  than^ 
that  towards  the  Eafi. 

There  was  alfo  upoa  the  firft  great  ClrcUy  a  third  MockrSuny  C,  fituatcd-. 
to  the  Norths  which  was  le(s^  2l.  white^  and  far  le(s  ihining  than  the  two 
others.    There  was  a  Space  very  dark  betwixt  R  and  D. 

This  Appearance  is  look'd  upon  as  one  of  the  notableflf  t4iat  can  be  fccnf . 

by  Reafon  of  the  Exccntricity  of  the  Circle  HDN^  and  becaufc  that  the 

Parhelia  were  not  in  the  Intetle&ion  of  the  Circle  i)  £50  with  the  great 

Ctoicfii  A^  Circle  SCHNj  as  they  appeared  at  Romcy  March  ip.  itfzp,  but  in  that  of 

»«r.  c.  w.jIjc  Semicircle  HDN. 

t.  A  Learned  Jefuit,.  called  Father  Michael^  who  lives  at  PreJBurgby  commu^ 
A Hunifiry ideated  to  me  an  Account  of  two  Parhelia^  which  were  feen  Jan.  jo.  i(f6p. 
gj^^Edw!  St.  N.  about  one  of  the  Qock  in  the  Afternoon,  over  the  City  of  Cajffbvick 
^7'T9sv  ^  Hungary. 

There  was  one  on  each  (Sde  of  the  true  Sun^  and  they  were  fb  refplen- 
dent,  that  the  naked  Eye  coidd  not  bear  the  Brightnefs  thereof.  One  of 
them  (the  lefTer  of  the  two)  bejgan  to^decay  before  the  othery  and  then  the 
other  grew  bigg;er,^  and  continued  well  nigh  two  Hours  projcding  very  long 
Rays  from  it  Ifelf  They  were  bothj  on  that  Part  which  was  towards  the 
Sun^  tinged  with  a  pale  T/ellowy  the  other  Parts  being  fomewhat  fufcous. 
There  were  at  the  fame  time  feen  feveral  Rainbows^,  together,  with  the  S^-^ 
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fnciic  of  a  great  tx^bite  CircU^  of  a  long  Duration,  pafling  through  the  two 
ParMWi  and  the  Sun :  And  all  this  at  a  time,  when  the  Air  was  almofl  free 
from  Clouds,  though  here  and  there  were  fcatter'd  fome  very  thin  ones. 

5.  jfn.  1670.  OSi.  II.  St.  N.  H.J.  40'  Tres  Parbelii  apparuerunt,  tck^ju. 

/^  Feb.  f.  itf74-  St.  N.  Not  far  from  Marienhurgb  in  Rorujj^a^  I  faw  the  Hevdjui/n. 
Su»  ( in  a  Sky  every  where  fcrenc  enough )  being  yet  fome  Degrees  above  the  aI  Ma^«- 
Horizon^    and  fhining  very  bright,  .  yet  lanching  out  very  long  and  ^^ddijb^^:^^, 
Rays,    40  or  f o  Degrees  toward  the  Zenitb.    Under   the  Sun^  towards  the  H«Siufc  nJ 
Horizon^  there  hung  a  fomewhat  dilute  fmall  Cloud,    beneath  which  there ^°rJ\z^' 
appeared  a  Mock-Sun^  of  the  .(ame  Bignels  (to  Senfe)  with  the  true  Sun^  and 
under  the  fame  Vertical,  of  a  fomewhat  Red  Colour.    Soon  after,   the  true   f^.  39. 
Sun  more  and  more  defcending  to  the  Horizon  towards  the  faid  Cloud,  the 
ffurious   Sun  beneath  it  grew  clearer  and  clearer,  fo  that  the  Reddijb  Colour 
in  that  apparent  Solar  Diik  vaniihM  and  put  on   the  genuine  Solar  Light, 
and  that  the  more,  the  le(s  the  genuine  Difk  of  the  Sun  was  diftant  from  the 
falfe  Sun  :  Till  at  length,  the  upper  true  Sun  pafFed  Jinto  the  lower  counter- 
feit one,  and  fo  remained  alone. 

Upon  this  Appearance  there  foon  followed  here  an  exceedingly  intenfc  and  Fig.  3  0. 
bitter  Froft^    whereby  the  whole  Sinus  Puzenfts  was  frozen  up ,  from  this 
Town  of  Dantzickj  as  far  as  Hela  in  the  Baltick  Sea^  which  laibed  unto  the 
zf^  ofMarcb^  and  the  Bay  was  frozen  fo  hard,  that  with  great  Safety  People 
ran  out  into  it  with  Sleds  and  Horfes,  for  feveral  of  our  A^les.. 

f.  Jug.  i8,  i6p8.  About  8  a  Clock  in  the  Morning,  fome  Perfons  at  Sud'^  gufgaik; 
bury  m  Suffolk  faw  the  Appearance  of  three  Sum', .  'tis  faid,  then  the  Appa-2!rA^Pe«<^ 
rition  was  moft  full,  or  a  little  after.     About  -fan  Hour  after  8,  I  my  felf i;>^.^"  ^' 
£iw  it  >  there  was  in  the  Eaft,  a  dark,    dufky,  watry  Cloud,    and  below  it 
towards  the  Middle,  was   the  true  Sun^    fhining  with  fierce  and  piercing 
Beams,  that  Perfons  could  not  look  upon  it  ^  on  each  fide  were  the  Rtflec^ 
tions  with  the  true  Sun  in  the  Middle.      Elfewhere  much  of.  the  Firma- 
ment was  of  an  azure^   light-blue  Colour.    The  Circles  which  I  faw,  were 
not  of  Rainbow  Colours,    but  white.    There  was  alio,  higher  in  the  Firma- 
ment, more  over  our  Heads,  and  toward  the  South,  at  the  lame  time,  at  a  cox>- 
fickrable    Diftance   from   the  other,   the  Form   of   a  Half  Moon  \    but 
IthicJc  it  was  more  than  twice  the  Bignefsof  a  Half  Moon,   with  the 
Horns  turned  upward,   and  within  of  a  fiery  Red  Colour,  and  more  li|te  a 
Rainbow  Colour  3  thefe  all  faded  gradually  3  they  continued,  in  all,  I  fuppofe 
two  Hours. 

5.  Feb.  16.  i6s>^.  About  half  an  Hour  after  x  in  the  Afternoon,  chancing 
to  look  out  of  a  Window  that  faced  South-Eaf^  I  iaw,  not  fiur  from  the  jh  camer- 
South    to    the  Weflward,  an  Appearance^  of  fomewhat  not  much  unlike  ^^f^^; 
the  Sun  ytfhcn  fecn  through  Clouds,  viz.  with  its  Periphery  not  exaftly  defi-  »xi.p.  eW 
ned  :   From  which  it  likewife  differed,  in  that  one  half  of  it  was  coloured 
deep  Red  and  Tellow^  the  other  fTbite.    I  went  immediately  into  the  Gar- 
den, and  faw  an  Appearance  exa&ly  like  the  former,  but  on  the  oppofite  Side 
of  the  Sun.    The  DifUnce  of  this  was  13®  from  the  Sun^  to  the  Weflward  j 
but  before  I  could  cake  the  Diftance  of  the   Eaflem  one  9   it  vaniihed, 
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but  foon  after  rt-appear*d,  tad  then  I  perceived  manifeftlf,   that  tBejr  vrcre 
both  fituate  in  the  Extremities  of  a  Semcirch^  whofe  Center  was  the  Sum^ 

Sffmg  betwixt  it  and  the  Zemtb.    This  Appearance  continued  about  half  aa 
our. 
^^ui     7'  ^^*  7*^'  1699^  Between  4  and  f  a  Clock,  there  appeared  on  each  fide 
^Guj,  L  the  Sun  A^  a  Parhelim^   B  C,  connefted  by  an  Halo  jB  D  C^  of  the  ufual  Dia- 
^^  p-  5%5'  meter  5  they  had  each  of  them  a  Tk/V  of  a  wbiiijb  Colour,  extended  oppofite  to 
*'^^'  3^-  the  Sun^  of  about  if  or  20  Dtp^ets  in  Length  j  the  upper  part  of  the  Hah 
was  touched  at  2),  by  the  Arch  of  a  Circle,   whofe  Enos  were  turned  towards 
the  Zenith  Z\    it  had  the  Colours  of  the  Iris^  but  feintly  \  betwixt  this  and 
the  Zenith  was  another  Portion  of  a  Circle  £,  which  had  the  Colours  of  the 
Iris  with  greater  Vivacity  than  the  former. 
LX  VE  I.  An.  166 f.  Aug.  10.  About  half  an  Hour  paft  6  in  the  Evening 
Kuabows    two  odd  Rainbows  appeared  at  Cbartres  in  France^  cromng  one  another  al- 
^^^.  *V  moft  at  right  Angles.    The  Rainbow^  which  was  oppofite  to  the  Sun^  in  the 
M.  Eftienne ufual  Manner,  was  more  deeply  colour* d^  than  that  which  crofsM  it:  And  its 
"•i|[/*^^'*grcatcft  height  was  about. 4f -D^^r^^j.    The  feebler  Rainbow  \o^  oxiit  of  its 
Legs,by  growing  fainter,  about  2.0  Degrees  above  the  ftronger  ;  and  the  Leg  be- 
low appeared  continued  to  the  Horizon.    This  (eem*d  to  be  a  Portion  of  a 
great  Circle  3  and  the  ftronger  was  but  a   Portion  of  a  fmall  Circle,  as 
ufually. 

The  Sun^  at  their  Appearance,  was  about  6  Degrees  high  above  the  Hih 
rizon.    The  River  of  Cbartres^  which  runs  very  near  from  South  to  North, 
was  betwixt  M.  Eftienne  (the  Obferver)  and  tne  Rainbow^    and  he  ftood  le- 
vel with  the  River,  whence  he  was  diftant  not  above  ifo  Paces. 
^^Loodoo;     t.  Mar.  1 1^,  1696.    It  rain'd  pretty  thick  a  fmall  Rain,  and  the  Sun^  about 
i^"^"*  z  of  the  Clock,  fhone  dire&ly  down  Abcburcb-Lane^  as  I  was  paflmg  along  it 
«4o.  p.  i^j.  with  my  Back  to  him,  when  I  perceived  the  Arch  of  the  primary  Rainbow 
in  the  Drops  of  Rain^  fpanning  the  Street  like  an  Arch  of  a  Building  under 
which  I  was  to  pa(s,  the  Crown  whereof  was    not    much    higher  than 
my  Head,   and  the  Diameter  thereof  fcarce  fo  wide  as  the  Street,  which  is 
but  f  Yards ;  and  it  moved  along  with  me  as  (aft  as  I  went  $  the  Colours  be^ 
ing  very  vivid  and  diftinft,  though  the  Arch  it  felf  appeared  but  narrow,  and 
the  Hou(es  were  every    where  behind  it.      This,    tho*  very  uncommon, 
will  not  appear  ftrange   to  thofe  who  have  well  confider'd  the  Nature  of 
the  Iris. 
ajrjSx^l     3.  Aug.  6%  169%.    Between  d  and  7  a  Clock  in  the  Evening,  I  obfcrved 
Haiicy,  n.  *an  /r/j,  exceedingly  vivid,  as  to  its  Colours,  at  firft  on  the  South-fide  only, 
*^'  ^  '^3-  but  in  a  little  Time  with  one  entire  Arch  j  and  foon  after,  the  Beams  of  the 
Sun  beinjg  very  ftrong,  there  appeared  ^fecondary  Iris,  whole  Colours  were  more 
than  ordinary  bright,  but  inverted,  as  ufually :  That  is,  the  Red  was  inwards, 
which  in  the  primary  Iris  is  outward,  and  e  contra  for  the  Blues.    But  what  I 
took  moft  notice  of  was,  that  with  thcfe  two  concentrick  Arches,  there  ap- 
pcar'd  a  third  Arch,  near  upon  as  bright  as  the  fecondary  Iris^  but  coloured  m 
the  Order  of  the  Primary^  which  t^k  its  Rife  from  the  Interfedion  of  the 
Horizon  and  prtmary  Iris^  and  went  crofe  the  Space  between  the  two,  and 
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inteiicftcd  the  Secwiaryj  as  in  the  Rpm  JFCG  interfefts  xhtfi€0mlaiy  Iris 
EFGDj   dividing  the  Arch  ED  into  three  equal  Farts,   as  near  as  I  could /i^.  )}* 
then  ^eb :  But  at  firft  the  Arch  jfF  did  not  appear,  which  afterwards  became 
IS  bright  as  the  former.    1  obferved  the  Points  Fj  and  (?,  to  arifc,   and  the 
Arch  FGj  graduaU^  to  contraft,  till  at  length  the  two  Arches  FHGy  and 
FGj  became  coincident)  when,  for  agreatlpace^  the  ficonJary  Iris  loft  its 
Cohursj  and  appeared  like  a  white  Arch  at  the  top.    I  obierved  alio,  that  at 
the  Pbints  Fj  and  G,  the  Interfedion  of  the  interior  Xed  of  the  fecondary  Iris^ 
and  the  exterior  Red  of  the  Arch  was  much  more  intenfly  red  than  the  out- 
ward Limb  of  the  frimary  IriSj  and  that  during  the  whole  Appearance,  the 
upper  Part  of  the  third  Iris  was  not  at  all  vifi^le,  beyond  the  Interfcftions 
FG.    This  uncommon  Sight  entertained  me  for  about  lo  Min.  when  the 
Qouds  blowing  away,  the  whole  vantihed.    I  was  at  firft  amazed  with  the 
Sisht,    but  afterwards,  recollc&ing  that  the  Sun  (hone  along  the  River  Dee^ 
which  fix>m  thence  empties  it  felf  mto  the  ff^.  N.  IV.  where  the  Sun  then 
was,  I  concluded  this  (econdary  Arch  AFHG  C,  was  produced  by  the  Beams 
of  the  Sun  refleded  from  that  Water,  which  at  that  time  was  very  cahn  \ 
aod  it  had  been  much  more  bright,  had  it  been  at  that  time  about  nieh,  as 
it  was  low  Water,  when  all  the  Sands  were  bare.     I  was  foon  confirmra  that 
my  Suppofition  was  right,    and  that  it  anfwered  all  the  Appearance  without 
any  Scruple,  and  that  the  Arch  AFHGC^  was  no  other  than  that  Part   of 
the  Circle  of  the  Iris^  that  would  have  been  under  the  Earth,  bent  upwards 
by  Refledion. 

I  remember  not  to  have  read  of  any  fuch  Iris  in  any  Author.  Des  Carta 
indeed  fpeaks  of  an  inverted  Iris  by  RsfleRiony  but  it  is  not  poflible  to  be  feen 
as  be  defcribes  it :  And  I  quxry  whether  ever  any  fuch  has  been  really  ob«- 
ferved. 

LXVII.  The  Obfervatiott  of  the  Haloj  which  appeared  at  Paris^  May  ^^-^^^ 
1667,    engaged  M.  Hufens  to  propofe  to  the  Academy  there,,  what  he  had  pvmiC^  ' 
mcditatcdfome  Years  before,  not  only  of  thcfe  HaIo\  but  alfo  of  the  Parbe-  ^'JS^^ 
Ua.    As  for  Halo%  he  faid,  that  they  were  formed  by  fmall  round  Grains m^dcTi.' 60,  p. 
up  of  two  Parts,  one  tranfparent,  the  other  opaque  $  the  latter  being  inclo-  i^pfr^ 
fed  in  the  former,  as  a  Cherry-ftone  is  in  a  Cherry.    Thus  jf  Ay  reprefents  one  ••  ""v* 
of  thefe  Grains,  and^,  the  Kernel  or  opaque  Part. 

He  related  the  Obfcrvations  of  thofe  who  have  (cen  Hail  formed  after  this  jf^^.  j^^ 
Manner,  and  explain'd  how  that  fome  of  thefe  little  Grauns,  which  fwim  up 
and  down  in  the  Air  betwixt  us  and  the  Sun,  beins  Icfs  diftant  from  the  Axis, 
which  cxcends  it  felf  from  the  Sun  to  our  Eye,  than  of  a  certain  Angle,,  do 
necxflarily  hinder  the  Rays  which  fall  on  them  from  coming  to  our  Eyes,  in 
Regard  that  the  opaque  Kernel  is  the  Caufe  that  there  is  behind  everv  fuch 
Grain  a  Space  of  a  Conical  Figure^  as  MNO  in  which  the  Eye  of  the  Spe&a- 
tor  being  fituated,  cannot  fee  the  Sun  through  that  Grain,  tho*  it  may  fee  him 
when  polled  elfewhere,  as  fome  where  in  P. 

And  to  make  the  Company  the  more  diftinftly  to  underftand  the  Effe£k 
which  thefe  Grains  fufpcndcd  in  the  Air  nr.uft  produce,  he  drew  the  5f  Fig^  in  Fig.  Jfr 
^hich  Bfi  is  the  place  of  the  Eye  j  BAy  the  Axis  which  pafTeth  from  the  Eye 
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to  the  Sun :  C^  Mj  Fj  fbme  of  the  Icy  Graihs  with  their  Kernd,  makiii^ 
them  half  Opaque:  Among  which  the  Grain  C,being]n  the  Axis,  ^^,  and 
the  Lines  CK^  LHy  reprelcnting  the  Rays  of  the  ^un  neareft  to  the  Axis, 
the  Paflage  of  which  is  not  hinc^ed  by  the  Opacity  of  the  Kjtrml^  it  is  cct- 
tain,  not  only  the  Grain  C,  will  not  be  able  to  tranfmit  any  Ray  of  the  Sun 
towards  5,  but  alfo  that,  ima^ning  the  Superficies  of  a  Cone,  whofe  Top  is 
in  the  Eye,  and  its  Sides  B  S,  BE^  parallel  to  the  Rays  C  iT,  LH\  all  the 
Grains  MM^  which  this  Superficies  ftiall  comprize,  will  likcwife  not  (uf&r 
any  Ray  to  pa(s  to  the  Eye,  becaufe  it  muft  needs  be  in  their  Cone  of  Obfcu- 
rity  \  but  thofe  that  ihall  be  without  this  Superficies,  as  the  Grains  FF^  wiH 
let  them  pa(s,becaufe  the  Eye  is  without  their  Cone  of  Obfcuricy.  Whence  it 
follows,  that  the  Angle  of  this  Cone  BDE^is  that  which  determines  the  Dia- 
meter of  the  Haloj  which  depends  from  the  Proportion,  the  opaque  Grain 
hath  to  the  tranfparent,  in  which  it  is  inclofed.  For  if  this  Diameter  is  of 
44  Degrees  J  as  is  obferved  in  moft  Halo\  the  Bigne(s  of  the  opaque  Grain 
will  be  to  the  Tranljparent,  as  40  to  ip.  But  he  faid,  that  this  Proportion 
was  hot  always  the  lame,  and  that  the  Diverfity  of  it  was  the  Caufe,  that 
fomctimes  there  were  (cen  many  Halo\  one  about  the  otlier,  all  having  the 
Sun  for  their  Center. 

He  added.  That  it  was  eafy  to  know,  why  thefe  HaWs  were  always  of  a 
round  Figure,  whether  the  Sun  be  little  or  much  raifed  above  the  Horizon ; 
as  alfo  to  give  a  Realbn  of  their  Colours,  which  is  the  fame  with  that  in 
the  triangular  Glafs  Prifms  j  as  is  evident  by  the  T'angents  A.  C.  drawn  to 
the  Grain  A^  at  the  Points,  where  the  Ray  D  A^  enters  or  comes  out. 

Farther  he  took  notice.  That  it  was  alfo  manifeft  why  the  Red  Colour  is 
in  the  interior  Circumference  of  the  Haloy  and  why  the  Space,  which  it  ta- 
keth  in,  and  chiefly  near  the  moft  lively  coloured  Parts,  appears  obfcurer  than 
the  Air  about}  viz.  becaufe  it  is  there,  where  moft  Grams  are,  which  tranf- 
mit no  Rays  of  the  Sun  to  our  Eyes,  and  fo  do  nothing  but  darken  the  Aif, 
as  the  Drops  of  Water  when  it  raineth. 

As  to  the  Arch  of  the  Circle^  which  above  touched  the  Halo^  fccn  Mi^ 
'II.  i66j^  as  alfo  that  the  Colours  were  more  vivid  in  this  Place,  and  in  that 
below,  than  in  the  reft  of  the  Circle  5    he  faid,    that  thefe  Effe£ts  did  not 
proceed  from  the  Grains  he  had  been  fpeaking  of,  but  from  another  CauCe^ 
which  did  alfoferve  for  the  Produ6tion  of  the  ParJsdia^  and  the  Circles  which 
JRj-  ^      almoft  always  accompany  them.     Touching  which  Circles  and  Parbelia%  he 
told  the  Company,   that  befides  the  round  and  half  dark  Grains,  there  were 
alfo    formed    in    the  Air  certain  little  Cylinders  of  the  like  Nature  :  Which 
being  (uppos'd  to  be  oblong  Icy  Grains,  and  roundifh  at  both  Ends,  having 
the  mner  Kernel  of  the  (ame  Shape,  it  was  found,  that  from  their  difFerenc 
Difpofitions  all  the  Appearances  ot   the  Parhelia  and  their  Circles  did  neccf- 
'farily  follow. 

And  firft,  That  fome  of  thefe  Cylinders  being  ereft,  in  the  Situation  which 
probably  they  ought  to  have  in  being  formed  there,  muft  appear  in  the  Hca* 
vens  a  great  white  Circle^  parallel  to  the  Horizon,  pafling  thro'  the  Sun,  and 
of  near  the  fame  Breadth  with  him^  as  hath  been  obferved  in  the  Pb^enewt^^ 
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Mon  {X  Rcme.  An.  1619.  of  which  Gaffenius  and  Des  Cartes  have  written,  and 
which  is  here  exhibited. 

That  this  Circle  L  KNM^  iscaufcd  by  the  RefieBioMof  the  Rays  of  the  Suh  pig^  jj, 
Hpon  the  Surface  of  thcfe  Cylinders^  it  being  eafy  to  demonftrate,  that  there 
arc  none  but  thofe  which  are  raifed  at  the  Cwne  Jlngfe  above  the  Horizon  with 
that  of  the  height  of  the  Sun^  that  can  refle£k  his  Rays  to  our  Eyes.  Whence 
it  manifeftly  follows,  that  it  mud:  appear  wbitCj  and  throughout  of  equal  Al- 
titude with  the  Sun  it  felf,  and  by  Confequence  parallel  to  the  Horizon.    That 
confidering  afterwards  the  Tranfparency  of  thefe  perpendicular  Cylinderj^  and 
thdr  opaque  Kernels^  it  is  eafily  (een,    that  thofe  of  the  white  Circle^  which 
arc  diftanc  from  the  Sun  at  a  certain  Angk^  begin  to  give  Paflage  to  his  Rays 
to  ftrike  our  Eves  in  the  fame  Manner  as  hath  been  faid  of  the  round  hw* 
dark  Grains.    Tnat  thefe  Cylinders  are  thofe,  which  on  each  fide  of  the  Sufk^ 
make  us  fee  a  Parhelion  in  the  great  white  Circle^    as  hath  been  noted  in  the 
Obfervation  of  Rome^    where  uiey  are  marked  with  K  and  iV,  and  in  many 
others.    That  thefe  Parhelia  have  commonly  luminous  TailSj  becaufe  the  Cy« 
Undersy.  which  follow  thofe  firft  ones  that  n>rm  the  Parbeliay  and  which  are 
yet.&rtber  diftant  from  the  Sun^    let  alfo  pafs  his  Rays  to  our  Eyes    fe  that' 
thefe  Tails  may  be  lo  Degrees  and  noore  in  Length.     That  the  fame  Parbiliaj^ 
are  always  coloured  becaufe  they  are  made  by  RefraSion  as  the  Halo. 

That  bcfides,  there  are  two  other  Images  of  the  Sun  generated  by  thefe 
perpendicular  Cylinders^  and  fo  difpofed  in  the  great  white  Circle^  that  the  - 
ppefbtor  turning  his  Face  towards  the  true  Sun^   hath  them  behind  him  >  as 
in  the  Ronutn  oSfervation  are  the  Parhelia  L  and^  Af.    That  thefe  ate  produ-r. 
ced  by  two  RefraUions  and  one  RefteSion  in  thefe  Cylinders^  in  the  fame  Man^ 
oer  as  the  ordinary  Rainbow  in  the  Drops  of  Water^  according  as  M.  Des 
Cor/^i  hath  declared :  So  that  the  opaque  Kernels  do  nothing  to  the  Produc— 
tioQ  of  thefe  two  Suns^  but  that  they  may  be  fometimes  lo  big  as  to  make  - 
them  not  appear;:    That  according;  fa  the  Altitude  of  the  Suuy.  more  or  lefi  ^ 
thefe  two  Parhelia  are  more  or  k&  nigh  to  one  another.    That  they  ihbuIdA 
appear  colour'd  as  the  Rainbow^  and  that  fometimes  they  have  been  feenfiich^/. 
rat  that  when  they  are  faint,  they  may  alfo  feem  white,  even  as  the  HaW^-^ 
when  they  are  not  very  bright. 

That  thefe  lame  perpendicular  Cylinders  can  alfo' produce  an  Halo  about  thb  - 
^%n^  bv  reafon  of  the  rounding  of  their  two  Ends^    which  makcth,  that 
being  diftant  from  the  Sun  at  a  certain  Angle,  on  what  Side  foeverit  be,  they 
begin  from  thence  to  give  Pafikge  to  the  Rays,    tranfmitting  them « to  the  - 
Eyes  of  the  Spedator. 

And  that  thefe  HaW%  are  probably  thofe,  we  fee  almoft  abwrays  pais  thro*  ** 
the  two  Parhelia  that  are  on  the  Sides  of  the/r«^  Sun^.  as  the  MaloGKNIy^ 
in  the  Pbasnomenon  of  Rome. 

That  there  is  yet  another  Situatioa  of  thefe  Cylinders  very  confiderable^ , 
^hich  is  of  thofe  that  are  couchant,  fo  as  their  Axes  are  parallel  to  the  Plana- 
of  the  Horizon^  but  turned  divers  Ways,  fome  one,  fome  another  Ww,  like  * 
Needles  confufedly  thrown  on  the  Ground:  Which  //i^riz^u/tf/Dilpofition  is 
toy  natural  to  thofe  Cylindrick  Bodies  fuppoitcd  by  the.  Vapors,.,  which  rife  - 
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^om  Che  Earth,  as  may  be  made  out  experimentally  in  Bodies  thus  figorM,  be- 
inglet  fall  in  the  Air. 

That  it  is  in  thefe  Cylinders  that  the  Arches  which  touch  the  Halo"^  above 
or  below,  are  formed  j  fuch  as  there  were  in  the  Phenomenon  obfervM  at  Rome 
A.  1630,  which  is  dcfcribed  by  P.  Shenir  in  a  Letter  to  M.  Gajfendus^  as  alio 
in  all  thofe  which  M.  Hevelius  had  related  at  the  End  of  his  Mercurius  in  Soli. 

And  that  the  Arcby  which  appeared  upon  the  laft  Halo  at  Paris j  A.  1667, 
was  of  the  fame  Kind.  That  the  Figiire  of  thefe  Arches  is  different  accor- 
ding to  the  different  Altitudes  of  the  Sun^  and  the  feveral  Magnitudes  of  the 
Diameters  of  the  Hal6*s. 

That  when  the  Sun  is  very  nigh  the  Horizon^  fuch  an  Arch  appearing  upon 

Fig.  58.  an  ordinary  Halo  of  ^ Degrees^  muft  reprefent  as  'twere  two  HornSy  as  in  Fi^. 

38.  AB^  AC.     But  that  the  Sun  rifing  higher,  thofe  Horns  became  lower  m 

Proportion,  and  make  fuch  Arches  as  are  reprdented  in  the  feme  Fig.  where 

each  height  of  the  Sun  is  mark'd  near  the  Arch  which  it  is  to  make. 

That  the  place  of  the  ^r^A^j  where  they  touch  the  HaWs  being  more  ftrong- 
Iv  enlightnea  and  coloured  than  the  reft,  maketh  us  judge  that  there  are  Par^ 
ielia  in  thofe  Places.  That  the  Reafon  why  thefe  Arches  do  ordinarily  touch 
a  Parhelion^  was,  that  the  feme  Cylinders  couchant^  which  produce  the  Arch, 
produce  alfo  that  Parhelion^  by  the  means  of  their  two  round  and  tranfparent 
Ends,  in  the  feme  Manner  as  hath  been  feid  of  the  perpendicular  Cylinders.  And 
that  the  Parhelion  laft  feen  at  Paris^  had  been  form*d  in  thefe  couebant  Cylinders. 
That  that  was  alfo  confirmed ,  by  Reafon  that  it  was  brighter  in  the  fuperior 
and  inferior  Part  than  any  where  elfe  %  which  necefferily  comes  to  pafs  in  a  Par" 
helion  caufed  bv  Cylinders  thus  difpofed,  whereas  when  produced  oy  the  round 
Grainsj  it  mufl  appear  every  where  equally  flrong. 

That  in  thefe  fame  Cylinders  parallel  to  the  liorizony  there  is  alfo  found  the 
Caufc  of  the  white  Cr(j/},obferv'd  together  with  the  Parafelene*s  or  Mock-ntoonSj 
by  M.  Hevelius^  and  exhibited  at  the  end  of  his  Mercurius  in  Sokj  the  perpen- 
•  dicular  Fillet  of  that  Crofs  coming  from  the  Refle&ion  of  the  Rays  of  the 
Moon  upon  the  Surface  of  thefe  Cylinders  j  as  the  other  Fillet,  parallel  to  the 
Horizon^  is  produced  by  the  Rcfleaion  of  the  perpendicular  Cylinders  which 
make  the  great  white  Circle,  of  which  this  Fillet  is  a  part.  That  yet  the 
Moon  muff  not  be  very  high  above  the  Horizon,  to  the  end  that  the  couch- 
ing Cylinders  may  produce  this  EfFcft :  And  that  it  fliould  be  well  heeded^ 
when  the  like  Meteors  fhall  appear,  whether  the  perpendicular  Fillet  be 
not  narrower  where  it  paffeth  through  the  Moon,  than  in  other  places,  and 
efpecially  upwards,  where  it  muft  grow  larger  and  difeppear.  That  befides 
the  perpendicular  Cylinders,  and  thofe  that  are  couched  parallel  to  the  Ho* 
rizon,  there  are  often  a  great  many,  which  move  to  and  fro  in  the  Air, 
in  all  forts  of  Pofitions,  and  that  thofe,  by  the  feme  Reafon  that  the  round 
Grains  do,  muft  produce  an  Halo  about  the  Sun,  and  even  a  more  vivid  one 
than  that  which  is  caufed  by  the  Grains,  forafmuch  as  each  Cylinder  fends 
many  more  Rays  to  the  Eye,  than  each  of  thefe  little  Spheres.  That  the 
Fig.  yj.  little  Halo  DEF^  in  the  Roman  Phenomenon  {Fig.  37.)  may  very  well  have 

been  caufed  by  luch  Cylinders. 
—  As 
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As  to  tho(e  Mock-JunSy  which  (bmetimes  (hew  themfclves  dircftly  oppofite 
to  the  true  Sun  (fuch  an  one  as  was  publifli'd  by  M.  HeveliuSj  and  obferv*d 
Fet.  13.  itftfi.)  that  he  could  find  nothing,  neitner  in  the  round  Grains  nor 
ia  the  Cylinders,  which  fhould  make  theie  Suns  neceiTarily  to  meet  in  the 
great  white  Circle^  parallel  to  the  Horizon  j  and  that  if  tnat  ihould  be  al- 
ways verified  by  fiiture  Obfervations ,  the  Caufe  of  it  muft  be  look'd  for 
clfcwhere:  But  that  in  the  mean  time  he  did  believe,  that  that  happened 
riot  but  by  Chance  j  which  being  fo,  a  Reafon  might  be  given  of  thcfe  Sans^ 
by  the  fame  Suppofition,  which  ferved  alio  for  the  ^ntoelion^  obferved  by 
M.  HeveliuSy  Sep^  6.  1661 5  in  which  there  were  two  coloured  Arches  of  a 
Circle^  oppofite  to  the  SuHj  which  did  inter(e&  one  another,  their  Interfec- 
fion  being  the  Place  of  the  fiilfc  Sun.  Which  although  it  be  rcprefented 
in  the  Figure  of  HeveliuSy  at  the  fame  Height  with  the  true  Sun,  yet  it  was 
in  Truth  higher  by  if  Degrees  or  more^  as  he  hath  acknowledged  himfclf 
afterwards :  So  that,  if  there  had  been  a  great  white  Circle  in  this  Pbeenih 
meneny  the  Parhelion  was  not  at  all  to  have  been  in  it. 

That  for  the  Generation  of  thefe  Suns,  he  did  fuppofe  a  Number  of  fmall 
Cylinders  with  opaque  Kernels,  as  the  precedent,  which  were  carried  in  the 
Air,  neither  perpendicularly  nor  couching,  but  inclined  to  the  Plane  of  the 
Horizon  at  a  certain  Angle,  being  near  a  half  right  one;  to  which  were  par- 
ticularly appropriated  thofe  Cylindcn,  which  M.  Des  Cartes  faw  fell  from 
the  Heavens,  having  Stars  at  both  Ends  5  as  may  be  fecn  experimentally  by 
former  Cylinders  of  that  Fafhion,  which  is  rcprefented  in  Fig.  jp.  and  let-  Ftg.  jp. 
ung  them  defcend  in  the  Air,  or  in  Water.  That  in  thefe  Cylinders  was 
found,  the  following  Calculus  to  be  given  in  another  Trcatife  of  Parhelia^ 
not  only  the  Caufe  of  the  AntbeUa  made  by  the  Interfe6kion  of  two  Arches 
as  in  Fig.  40.  but  alfo  that  of  fome  other  extraordinary  Arches  and  Rods,  Fig.  40. 
that  ai'C  fometimes  obferved  near  the  Sun^  of  which  notwithftanding  there 
could  nothing  be  as  yet  aflirmcd  with  Certainty,  for  Want  of  exa6t  and  feith- 
fill  Obfervations. 

To  make  all  thefe  different  Eficfts  of  the  Cylinders  manifeft  to  the  Eye, 
M.  /fogf^x  produced  one  of  Glafs,  a  Foot  long,  of  the  Shape  of  that  mFig.  }6.  ^^«  3<S- 
and  for  the  kernel  opaque  in  the  middle  of  a  Cylinder  of  Wood,  and  in  the  am- 
bient Space  filled  with  Water  inftead  of  tranfparent  Ice :  Which  Cylinder 
being  expofed  to  the  Sun,  and  the  Eye  put  in  fuch  Places  as  was  requifite, 
there  were  fucceffively  feen  all  thofe  Reflcftions  and  Relraftions,  that  have 
been  difcourfed  of.  Whence  it  might  be  concluded,  that  a  great  Number 
of  the  like  Cylinders,  altho*  very  fmall  in  Compainfon  to  that,  being  found 
in  the  Air,  and  having  the  feveral  Poftures  that  have  been  fuppofed,  all  the 
Appearances  of  the  Parhelia  and  their  Circles  muft  exa&ly  follow. 

It  was  wifhcd,  for  an  entire  Confirmation  of  the  Truth  of  this  Hypothejts^ 
that  fome  of  thofe  fmall  Cylinders  could  be  obferved  to  fell  to  the  Ground, 
at  the  time  when  any  Paroelia  do  appear:  Which  yet  he  fhewed  could  not 
eafily  be  done,  bccaufe  that  the  Vapours,  which  tnen  rife  fi-om  the  Earth 
upwards,  and  which  are  the  Caufe  of  their  Cylindrical  Figure ,  keep  them 
alfo  fufpended  in  the  Air,    He  added,  that  it  was  not  to  be  thought  ftrance. 

Vol.  II.  C  c  that 
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that  fuch  fmall  Grains  of  Hail  were  thus  kept  in  the  Air  by  the  Vapory  ibr 
as  much  as  thefe,  by  being  rarified  and  dilated  upwards,  might  have  motion 
enough  for  this  EfFeft  ^  and  that  that  was  much  more  eafy  to  conceive,  than 
to  imagine  how  thefe  (ame  Vapors  could  keep  fufpended  a  very  gr  cat  and 
weighty  Circle  of  Ice,  fuch  as  Mr.  Des  Cartes  fuppoleth  to  explicate  the  Caufe 
of  Parhelia's^  and  of  the  great  white  Circle  of  the  Roman  Pnsenomenon. 

Optical  Af.     LXVIII.  I  Minima  quasvis  pluvias  guttula  radiis  Solaribus  illuftrata,  mit- 
ierrioni  cm-  tit  cx  fc  Iridetn  perfcftam,  non  (olum  quoad  ipfos  Colores^  fed  etiam  quoad  eo- 

icrmng  the  j .  r  /•  •         ^  •  •  i  •  J  ^      -t 

iuinfow;^rrum  ordmem,  utum,  ac  nguram  circularem,    ei  quam  m  coelo  videmus  umil« 

Jjj;  ^^'^y^  limam. 

p.  \u.  z.  Radii  enim  Solares  guttulam  iubintrantes,  indeque  pod  duas  re&aftioxies 

&  unam  reflc&ionem  itcrum  verfus  Solem  redeuntes  erumpunt  e  guttula  coloratij 
iifdemque  plane  coIoriiuSj  quos  in  Iride  videmus,  rubroj  flavo^  viridiy  c^erakoy 
^purpurea  imbuti. 

3 .  Hi  radii  fie  colorati,  dum  pluviofo  Coelo  a  variis  ^uttulis  Sole  illuflra- 
tis  in  oculum  tranfmittuntur,  vifionem,  quam  de  Iride  habemus,  ^ci- 
unt 

4.  Pantur  autem  in  qualibet  guttula  duo  jlnnuli^  major  &:  minor,  difUnc- 
tis  Coloribus  Irialibus  imbuti,  quorum  minor  diflat  ab  Axe  feu  radio  tranfe- 
unte  per  centrum  guttulas  Gradibus  circiter  z  i  ^  major  autem  ab  eodem  Axe 
diflat  Gr.  78.  Radii  autem  incidentes  in  minorem  Annulum  inde  refiliunt 
in  majorem  s  c  quo  erumpentes  in  Aerem,  di&is  Coloribus  Irialibus  imbu* 
untur. 

f.  Oriuntur  igitur  hi  colores  a  radiis  Solaribus ^  fed  non  ab  iis  folis  (uti 
haftenus  exiflimatum)  fed  etiam  a  radiis  ipfius  Aeris,  corpus  Sokre  ambi* 

entis. 

6.  Sed  neque  oriuntur  hi  colores  ab  omnibus  iis  radiis,  five  Solaribus,  five 
Aeriis,  qui  guttulam  fubintrant  y  fed  ab  iis  folummodo,  qui  emittuntur  ab  ip- 
fo  limbo  Solari  Aereque  ei  vicino. 

7.  Quin  &  ii  radii,  qui  fie  a  Umbo  Solari  Aereque  vicino  in  guttulam  tranf* 
mittuntur,  non  omnes  Ipeftant  ad  di&os  colores,  nee  erumpunt  colorati  \  fed 
illi  duntaxat,  quorum  Angulus  incidentias  nee  minor  efl  Gradibus  4f ,  nee  ma- 
jor Gradibus  7f . 

8.  A  limbo  itaque  Solari,  vicinoque  Aere  procedunt  colores  Iriales,  non 
tamen  omnes  quinque  immediate  inde  fluunts  f^d  quatuor  duntaxat,  nempe 
Ruber ^  Flavus^  Cceruleus^  &  Purpureus  :  Firidis  enim  oritur  ex  radiis  Flavis  & 
Cmruleis  inter  fe  permixtis. 

p.  Oriuntur  i^itur  hi  quatuor  colores  a  difto  limbo,  non  tamen  omnes  ab 
una  eademque  ejus  parte.  Sed  duo  ex  iis  ab  una  parte  limbi,  8c  alii  duo  ab 
alia  ei  dire&e  oppouta  \  v.t.  %  limbo  fuperiorc  oriuntur  Cceruleusy  &  Purpu- 
reus  J  &  ab  infmore.  Ruber  oc  Flavus. 

10.  Caufa  autem,  cur  a  limbis  adeo  inter  fe  fimilibus  oriantur  Colores  tarn 
difiimiles,  non  alia  hie  apparet,  quam  quod  in  uno  cafu  limbus  Aerius  fit  fu- 
p  ra  limbum  Solarem,   Sc  m  alio  umbus  Solaris  fit  fupra  Jerium.    Hoc  autem 

DiP 
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Dilcrimeii  videtur  hic  fiifficere^  eo  qood,  ntiohe  illius  diverfi  fitui  nunc 
ndii  Solares  incurvcntur  per  refraftioncin  fupra  nuliot  Jenos^  nunc  c  contra 
^erii  fopnt  Sohres. 

1 1 .  Oriuntur  icaque  hi  colores  per  di&os  radios  refraftos,  ita  camen  refrac* 
tos  ut  per  cam  reframonem  valde  inter  fe  conftipentur.  Nam  omnes  radii  a 
Gradu  4f .  ufque  ad  tfo.  ad  (patium  unius  Gradus  in  minore  Ammh  contnhun- 
tur :  In  quod  etiam  tarn  anguftum  fpatium  confluunc,  per  retrogradacionem^ 
ndii  omnes  a  Graiu  60  ad  jf. 

I  z.  Quando  plures  homines  fimul  vident  Iridem^  tot  yidentur  Irides^  quot 
fimt  homines  videntes. 

i^.  Qui  intuetur  Iridem^  videt  fingulis  momentis  aliam  &  aliam. 


Tkt  Colourf 

LXIX.  Iridis  Phasnomcna  attente  refpicientibus  Temper  conftabat,  Sotis  nr^^^^"^ 
dios  a  nube  aquofa  reflexos^fiib  certo  quodam  jingulo  in  oculum  incurrere  %  unde  ^AfwT 
forma  ejus  Arcuata  \  colorum  autem  caufa,  ut  etiam  magnitudinis  Anguli  iftius,^^^^^ 
quo  conftanter  ab  oppofito  Solis  Iridem  diftare  deprehendimus,  tam  modemos  timi«f^ 
quam  veteres  diu  multumque  torfit>  nee  quicauam  profecere,  u(que  dum  pr^*^!l^|l^ 
clarus  ii\t  CartefiuSy  inauxiiium  coUatis  Mathetnaticis  6{(Qi\\imSj  fpeculaciones^Mr.Edw! 
has  phyficas  ftrlAiori  argumentandi  methodo  tra&ari  pofle  ac  debere,  pluribus^^^7i4; 
exemplis  edocuit  %    inter  alia  vero  Iridis  theoriam  expofuit.    Ex  hujus  demon- 
ftratis  conflat,  Iridem  primariam  a  talibus  Solis  radiis  produci,  ubi  Excejfui  duo- 
rum    Angukrum  RsfraEtarum  lupra  unum  Incidentise  Angulum  omnium  poflibi* 
lium  fuerit  maximus :  Secundariam  vero  Iridem  formari  ab  iis  radiis  tantum, 
iibi  excefliis  trium  Angulorum  RefraSerum  fupra  unum  IncidentioB  Angulum  fimi« 
liter  fit  omnium  maximus.    Ac  pergere  licet  ad  tertiam,  quartamve,  vel  quamvis 
aliam  Iridem^  quae  fiunt,  ubi  radii,  poft  tres,  quatubrve,  vel  plures  refle&iones 
e  guttulis  emergunt.    In  omnibus  autem  his  Regula  eft  generalis,  ut  exceflus 
quatuor  vel  quin    le  vel  plurium  Angular um  RefraSorum    (tmmcro  fcil.  Re^ 
fiiStiouum  unitate  audo)  mpra  unum  Incidentia  Angulum  Gt  omnium  maximus. 
Exceflus  autem  ifte  maximus  duplicatus  ubique  eft  diftantia  Iridis  ab  oppofito 
Solis^  ubi  numerus  refleSlionum  impar  eft  :  Si  vero  par  fit  ifte  numerus,  duplum 
Au&^li  iftius  maximi  fit  diftantia  Iridis  a  Sole  ipfb. 

Ut  autem  habeantur  exceflus  ifti  maximi^  data  liquoris  alicujus  refraSlione^ 
five  ratione  finus  Anguli  Incidentia  ad  finum  AnguU  refraSH^  obfervandum  eft^ 
Exceffum  duorum  Angukrum  refraSltnrum  fiipra  unum  incidentiae  angulum,  max^ 
imum  fieri^ubi  augmentum  momentaneum  anguli  incidentiac  praecite  duplum  eft 
augmenti  momentanei  Anguli  refraSi\irmm  vero  Angularum  refraSarum  excef- 
fum maximum  eSS^  ubi  augmentum  momentaneum  Anguli  Incidentia  triplum  eft 
momenti  Anguli  refraSi :  oc  fie  de  caeteris.  Atque  hoc  per  fe  (atis  evidens  eft  | 
Angulos  autem  i]^os  obtinebimus  praemifib  Lmmate  fequente,  quod  demon- 
ftrare  oportet. 

Lemma.  Manentibus  cruribus  trianguli  cujufvis  plani^  ft  augeatur  vel  minu  a- 
tur  angulus  verticalis  angulo  quevis  date  minore^  erunt  momenta  Jive  mutationes 
inftantane^  angukrum  ad  BafiUy  inter  fe  reciproce  ut  Segmenta  Bafis. 

Sit  ABC  Triangulum  cujus  Vertex  A^  Crura  AB^  ACy  Sc  Bafis  BC^  in 

Qc  Zb  quam 
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quatn  dcmittatar  Pcrpendiculum  AD:  Dcin  augeatur  Angulus  BJC^  Mo- 
mento  alicmo  indivifibili  CAc^  ac  ducantur  lincac  Bcd^  fD,  quae  non  nifi  in- 
tellcftu  difterant  a  lincis  BCD^  CD.  Dico  Momentum  Anguli  ABC^  ncmpc 
CB  c^  cflc  ad  Momentum  Anguli  ACB^  vcl  ACD^  ut  CD^  ad  BD^  hoc  eft 
ceciproce  ut  Scgmenta  Bafis.  Cum  cnim  Angulus  ACD^  fit  fumma  Aneu- 
lorum  ABC^  BAC^  Momentum  ejus  crit  ctiam  fumma  Momentorum  iflo- 
yum  Angulorum  five  CAc  -|-  ^^^  ^5  fedC^r,  aequalis  eft  Angulo  CD  c^ 
quoniam  ab  Angulo  rcfto  ad  Z),  pundla  Ay  2),  C  c^  funt  in  Arcu  Circuli 
Gujus  Plaracter  eft  A  C,  per  Euclid,  3.  p.  ac  proinde  fiimma  Angulorum 
C  B  Cy  CD  f,  hoc  eft  Angulus  DC  d^  erit  Momentum  Anguli  ACD^  vd 
AC  B:  Anguli  autcm  ifti  C^  ^,  D  c  4?,,  cum  minimi  fint,  fimt  inter  fc  ut  h- 
tera  fibi  oppofita,  .five  c  c  D^  vel  C  Z),  ad  5D,  hoc  eft,  ut  Segmenta  Bafis 
reciproce.  j^.  E.  D.  Quod  fi  Angulus  uterquc  B^  &  C,  fuerit  acutus  codem 
mooo  dcmonftabitur  Lemma  mutatis  mutandis. 

Corel.  Hinc  confequitur  Momenta  Angulorum  ad  Bafin  efi!e  inter  fe,  ut 
funt  Tangentcs  Angulorum  ipforum  dircoEc. 

Hoc  Lemmate  muniti  facili  neeotio  cujufvis  Iridis  Diametrum^  vel  Con* 
ftruftione  Geometrica  vel  Calculo,  obtinerc  licet.  Expofira  enim  Linea 
quavis  reda  CA^  dividatur  primum  ini),  ita  ut  CAj  fit  ad  CZ)  in  ratione  Re- 
fraSHoniSj  quas  in  aqua  fir,  ut  ifo  ad  187,  five  accuratius  ut  f  ip  ad  }p6.  Dc- 
Fig.  42.inde  dividatur  C  A^  in  £,  itaut  C  Ej  fit  ad  A  £,  ut  Unitas  ad  numerum  Re- 
Jledlionumj  quas  patitur  Radius  SoliSy  ad  Iridem  propofitam  producendam  ido- 
neus,  ac  Diametro  ^ -E,  defcribatur  Semicirculus  ABEj  ac  Centro  C.  Ra- 
dio C  Dy  due  Arcum  B  Dy  Semicirculo  AB  £,  in  punfto  By  occurrentem, 
Duftis  denique  re6tis  C  By  A  By  demittatur  in  A  B  produftam  Perpendi- 
cularis  C  Fy  eique  parallcla  E  By  dico  Angulum  C  B  Fy  efle  Angulum  Inci- 
dentiae,  ac  Angulum  CABy  ejQTe  Angulum  Refra£tum,  quos  quserimus,  qui- 
que  producent  Iridem  propofitam. 

Demonftratio.  Cum  Triangula  A  C  Fy  AEBy  fint  fimilia,  crit  AFy  ad  B  F, 
ut  A  Cy  ad  £  Cy  hoc  eft  ut  numerus  Refleftionum  unitate  audus,  ad  unita- 
tem  per  Conftruftionem,  ac  proinde  Momentum  Anguli  C  B  Fy  crit  ad  Mo- 
mentum Anguli  CAFy  in  eadem  ratione,  per  Lemma  pracedens.  Sed  Sinus 
Anguli  CBFy  eft  ad  Sinum  Anguli  CAFy  in  ratione  Laterum  C  Ay  CBy 
hoc  eft  in  ratione  Refraftionis  data?,  ctiam  per  Conftru&ionem.  Angulus 
itaque  Incidemiae:  CBFy  habet  Angulum  refraftum,  fibi  rcfpondentem  CAF^ 
corumque  Momenta  funt  in  ratione  propofita,  quocirca  funt  Anguli  quaefiti. 
^  E.  D.  Jamque  multiplicando  Angulum  refraftum  per  Numerum  Refle- 
Aionum  unitate  auftum,  &  e  Fafto  lubduccndo  Angulum  IncidentisB,  habe- 
bitur  Scmiflis  Diftantiac  Iridis  n  Sole,  fi  Numerus  Reflcftionum  fuerit  par,  vcl 
a  Solis  oppofito  fi  fuerit  impar  5  prout  jam  diximus. 

Hinc  Conftru&ione  fatis  concmna  nee  inelegant),  omnium  ordine  hidum 
Incidentias  fynoptice  exhibere  pofllimus,  in  quolibet  Liquore  cujus  Refra^ao 
cognita  eft.  Si  enim  Linea  expofita  ACy  dividatur  bif.iri.im  in  E  s  trifariamt 
in  ey  quadrifariam  in  t,  ac  qumquifariam  in  n,  l^c.  ac  Diametris  AEy  Ae^ 
A  ty  At\y  defcribantur  Semicirculi  ^jB£,  A  bey  A^ty  Avv^y  Quibus  omni- 
bus occurrat  Arcus  Circularis  DB  b  fiv  Centro C,  Radio  C  Dy  dclcriptus  (qui 
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fit  ad  JCj  in  ratione  RefraSionis  data)  in  punAis  S^  hj  fi^  v\  dico  quod 
do&se  linear,  AB^  Ab^  Jf0,  Av^  conilinicnt  cum  lineal  C  AngulosCu^iff^ 
CAh^  CA  fiy  CAv^  sequales  Angulis  RefraSis^  ac  cutn  Radiis  CB^  Cb^ 
Cfij  Cvy  refpe&ive,  Angulos  sequales  Angulis  Incidentist  requifitis,  nempe 
AB  Cy  vel  potius  ejus  complementutn  ad  Semi-circulum,  pro  prifMria  Iride  i 
AbCy  pro  jecundariaj  AfiBj  pro  tertia^  ^cAvC^  pro  quarta,  £c  fie  de* 
ioceps. 

.  Q^od  fi  cui  Calculo  accurato  hos  Angulos  inveftigare  libeat,  ex  eodem 
fbatc  facile  cruet  Leftor  Analyfia  quod  pojito  Radio  >=  i ,  ac  Ratione  RefraSii^ 

wis  US  fy  ad    s  Sinus  Incidentia  erit  ^/— -7,-,    Sinus   vcro    Anguli   Refraai 

^~\  a  quibus  Angulis  provenit  Iris  primaria.     Pro  fecundaria  vero  VriTr 

<rit  Sinus  Incidenti^y  -ss:  Sinus  AnguU  RefraSi  Vf;H-     ^^^  tertioy  Sinus  In^ 

cidenti^  evil  Vt~.^  Sinus  Re/raff  J  Aisguli  ^—^^zdiixitcm^^^^ 

dcm  quartam  emergemes   in  guttuias  incidunt  cum  Angulo   cujus  Sinus  eft 

Vi;~:   Angulus  autcm  J2f/r^ff j»j  Sinum  hibet  ^i£-^J,    &  fie  dc  castcris. 

Invcnies  autem  fufccpto  Calculo  admifla  Ratione  Cartefianay  Iridem  prima* 
riam  diftare  ab  Oppofito  Solis  41^.  30' 5  fecundariam  fi«.  ^f.  ab  codctn 
Oppofitoj  tertiam  vero  400.  zo'j  ac  quartam  ^fo,  33'.  ab  ipfo  .yt?/^  j  quas 
nclcio  an  unquam  aliquis  vidcre  po/Iit  ob  Lumen  Solis  in  fingulis  Reflexions* 
bus  ac  Refraaionibus  magis  magifqj  attenuatum.  Atqj  hxc  de  Magnitudine  Iri* 
dum  in  Guttulis  perTpicuis  Fluidf,  cujus  Vires  refraSive  innotefcant,  difta 
funto.  Reftat  ut  nonnulla  adjiciam  dc  Cohribus  quibus  pinguntur  Irides  cor- 
umque  ordine  in  fingulis,  variati  fcilicet  RefraBione  per  omncs  Gradus  pof- 
fibiles. 

Sciendum  autem  in  primis.  Lumen  omnc  generis  Carulei  paulo  plus  re- 
fringi  quam  Lumen  quodvis  Rubensy  a  qua  diflferentia  oritur  Latitudo  Iridunty  vd.  i7ca,, 
obfervatione  quidem  jegre  dcfinicnda,  ob  inceitos  Colorum  in  Nubc  limites.  "^  ^  ^ 
Quo  autem  majoris  eft  inaequalitatis  Ratio  inter  CAy  ScCDy  five  quo  ihaibr 
eft  Refraaio  co  major  provenit  Diftantia  Iridis  cujufvis  a  Soky  adeoque  (erhper 
Iridum  limites  a  Sole  remotiores  purpureo  colore  fulgent ,  propiorcs  vero  fpifle 
rubent :  Uti  femper  viderc  eft  in  Iride  primariay  quas  quidem  evanefcit  in  Op* 
pfito  Solis^  fi  Sinus  Incidentia^  fuerit  ad  Sinum  Anguli  Refram  ficut  CA 
ad  GE  five  ut  2,  ad  i.  Qiiod  fi  major  fuerit  Ratio  illn,  nulla  omnino  coii^ 
fpici  potcft  Iris  primaria. 

Secundariam  autem  Iridem  notandum  eft  in  Oppojito  Solis  in  punftum  abire 
guoties  Ratio  RefraHionis  fuerit  ut  i ,  ad  o,  847487—.  Indc  vero  ad  Solem 
ipfum  recurrete,  ibiquc  evanefcere,  fi  difta  Ratio  fuerit  ut  ?  ad  i ,  five 
ut  CAy  ad  Ce.  Intermcdiis  vero  Rationibus  (quales  habentur  in  omnibus 
Fluidis  notis.  Acre  cxccp to)  quo  major  elt  Ratio  eo  plus  diftat  Iris  ab  Oppoftto 
Solisy  vel  potius  a  Sole  ipfo,  numcrato  ultra  Scmi-circulutn  Arcu :  ac  proinde 
colores  diverfo  a  primaria  ordine  repcriri  videbuntur  in  his  recurfibus,  nifi  hoc 
infenfu  fumatur  diftantia  Iridum  a  Solcy^  quod  quidem  ubi^iuc  in  cjetcris  obi- 
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Tertia  Iris  in  ^ppofito  Solis  conflinditur,  exiftente  ratione  nfraBienis  ut  i  ad 

o,pi8f f Indeaue  ad  Sobm  recurrit  in  ratione  i,  ad  o,  6Sty Unde 

»itcrum,  reftituto  colorum  ordine,  in  ratione  4,  ad  i  ^  five  utCjfy  ad  C  c,  de- 
iioit  in  Solis  oppofito.  Iris  autem  quarta  a  Sole  incipiens  in  ratione  sequalitatis, 
ad  Oppojitum  ejus  tranfit  in  ratione  i ,  ad  o,  P48pf  ....  indeque  ad  Solem  re« 
gredicur,  fi  mio  fiierit  ut  f ,  ad  4.  Hinc  iterum  fpargitur  ad  Solis  oppojitum  in 
ratione  i,  ado,  f<^337  • .  •  •  quo  fpatio  clauduntur  omnium  fluidorum  refraetio- 
mx  notx.  Denique  ratione  exiftente  ut  f ,  ad  i,  five  ut  C^,  ad  Cn  in  info 
Sole  evanefcit  >  coloribus  ubique  quoad  viTum  inverfis  in  regrefiu  ad  Solew 
uti  TcBAs  in  egreflii. 

Hinc  in  nimbis  Aqueis,  primaria  ac  iuartA  Iris  coccineos  colores  Soli  objiciunt 
ficundaria  vero  ac  tertia  purpureos. 

Unde  autem  oriatur  diverfa  fluidorum  ws  refraSHvaj  non  levis  momenti  pro- 
blema  eft,  interque  arcana  naturas  nondum  fenfibus  nee  ratiociniis  noftris  obje&a 
merito  cenfendum.  jfqua  etenim  pura,  inter  fluida  omnium  minime  ra- 
dios lucis  r^/»j;i/ ,  ac  mbus  quibu(vis  (blutis  imbuta,  fecundum  quantitatem 
ialis  ponduujue  fuum,  auget  refraStiones  :  ac  Spiritus  corrojiysj  Aqua  multo  gra- 
viores,  etiam  radios  lucis  multo  plus  detorquent  >  nee  minim  quum  corpora 
denfiora  fint,  eoque  magis  luminis  tranfitus  obftruere  concipi  pofliint :  Cur 
autem  infpiritibus  ardentibus  aut  Oleis  quibufvis  reperiatur  tanta  refraRioj  prse- 
(ertim  in  4^^.  Terebintbifue  aut  Fini^  cum  fluida  fint  refpeftu  jiqiue  admodum 
levia,  ac  particulis  asthereis  plurimum  conftantia,  pari  argumento  non  patet  ^ 
fed  luminis  ac  materiae  ipfius  interiorem  cognitionem  poftulare  videtur. 

Ex  data  autem  Iridis  a  Sole  diftantia  refraGtionis  rationem  eruere,curiofis  an- 
£un  prapbet  obfervandi  accuratifiime  ac  parvo  negotio  cujuivis  fluidi  refraSio^ 
nem :  Si  enim  ab  inferiori  parte  exilis  cannulas  vitreac  dependeat  guttula  alicujus 
fluidi  perfpicui,  ac  Sole  prope  Horizontem  conftituto,  fed  fbrtiter  fplendente, 
obfervetur,  fiib  quo  Angulo  cum  oppofito  Solis  in  guttula  confpiciantur  Iridis  Co- 
hres^  habd>itur  levi  calculo  ratio  quseflta.  Cubica  autem  eft  aquatioj  unica  ra- 
dice  explicabilis,  qua  ex  data  Iride primaria  fupputatur  ration  nempe  T^  2 

STf/  ...'.4rr/=o,  ubiST.  eft  tangens  anguli  incidentia  requifitac^  /  autem, 
tangens  fcmiflis  diftantiae  Iridis  ab  oppofito  Solis  ad  radium  r  =  i :  Unde  juxta 
Cardani  regulas,  provenit  Tbeorema.  viz.  De  cubo  ipfius  U  fubducatur produSum 
tx  xtt  in  excejfum  fecantis  ejufdem  arcusfupra  radium:  differentia  erit  cubuimi^ 
nor.  Eorundem  autem  fummaj  adjeSisjt  trr  erit  cubus  major.  Summa  laterum 
utriujque  cubi  atque  ipfius  t  aauabitur  Tangenti  anguli  Incidentisc,  ejufque  femis 
erit  etiam  Tangens  anguli  refratti  5  unde  conftat  ratio  quam  quxrimus. 

Hujus  rei  cape  Exemplum.  In  guttula  Olei  Terebentbina  obfervatur  di{bn* 
tia  Iridis  primaria  ab  oppofito  Solis.    zf^.  40' j  quaeritur  ratio  refraSlionis. 

tr^Tang.  12°.  ro\=:  0,1278  65 
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Diff.  Cubos  minor    0,000149/^  ^^^fj^77l 

Sunms    0^0x^49482 

4/rr     0,pIIltfZf 

Cubus  major    0^347*007^  ^0,977^48^ 

T  ^  Tzng.  Incid.  fi^  31'  iy%j%6%tx 
-f  sr=  Tang.  jRf/f.  f^  ii,  0>6tp3itfi 

Denique  ut  V  TT  ^^  4,  ad  V  T'T'-f-  i  :  :  ita  r,  ad  x  : :  ita  i,  ad  o^6%ot6. 
(^se  quidem  ratio  proximo  accedit  ad  illam,  quam  in  Fitro  ac  plurimis  SoUdis 
peltucidis  experimento  ineile  conftat.  Adamas  autem  non  tantum  dumie  ac 
pretio  Diaphana  omnia  prsecellit,  fed  ctiam  hac  Ft  RefraRiva^  cum  fit  latia 
cjusut  f,  ad  2,  proxlme^  vel  icftius  ut  100  ad  41*  Sed  de  hb  fortafle  fuo 
loco  uberius. 

Dum  in  his  icribendis  occupatus  tenerer^meo  hortatu  periuiTimus  Geometni^ 
Dminus  de  Moivre  fimilem  aquationem  pro  tnvcftiganda  ratione  e  data  Iridis 
ftckudaria  (emidiametro  inquiUvit :  qua  quidem  paulo  accuratius  detenninatur 
mio,  fed  cum  biquadratica  fit^  pari  facilitate  calculus  non  abfolvitur :  Hsec 
autcmeftT^4.  f  ^^  ^  2^2^^^— t^  ^  =  0.  Ubi  T,  eft  Tangcns  AniuUre^ 
fraSti  *y  /,  Tangens  femifiis  diftantia:  Iridis  ab  afpofito  Solis  ad  radium  r«=i.  Haec 
autem  jEquatio  ejus  fbrmx  eft,  ut  (emper  affirmativa  una  ac  una  negativa  radice 
expiicari  pofiit^  quarum  altera  ac  minor  eft  Tangens  Anguli  refraHi  in  regreiTu 
ad  So/em^  viz.  cum  pur  put  ei  colore  5  Soli  propiores  funt.  Major  autem  radix 
eft  Tangens  utnguU  refraSiiy  in  Iride,  a  Sole  egrediente^  ut  fupra  obfarvavi- 
mus  ^  nempe  in  fluido  minoris  rationis.  In  Oleo  Terebinthina  obfervatur 
iftantii  bujus  Iridis  ab  oppojito  Solis  81®.  30' j  unde  eruere  poteft  leftor 
curiofus  radices  o,  80822  . . .  ac  —2,  s%y  31.  . .  Tangentes  Angulorum  re** 
fraSorum  \  hinc  iupputatur  ratio  majoris  inacqualitatis  ut  i,  ad  o,  6799f  • » 
qualis  eft  in  Oko  Terebintbina :  A  majori  autem  radice  provenit  ratio  minor^. 
ut  i,  ad  o^  pf 40  . .  proxime,  quanta  daretur  in  fluido  Iridem  fecundariam  ejuf- 
dem  Diametri  exhibente^  fbd  quae  rubentibus  coloribus  more  primaria  Solem 
rcfpiccret. 

LXX.    A.  i6y9,  in  Maioy   juxta  civitatem  Jounkoping  in  colte    quodam 
altiori,  cui  ad  fpatium  quadrantis  Milliaris  fubjacet  kcus  aqua  dulci  JVeU  ^   ^^t" 
ter  diGtuSy   in  cujus  fuperficie  turn   placidiflima   nulla  ventorum  vi   agitata,  w5?u^^ 
rcpracfentabatur  mihi  Infula  fFiJingshnrg^   in  eo  lacu  iita,  tarn  vivide,    ut  aj^^'^* 
peritiflSmo    piftore  melius  vix  depingi   pofletj   fencftras  enim,  &  homines,  ^  n^ /.p- 
cujus  eflent  fcxus,^   difccrncre  potui^  cumjtamen  ipfa   Infula.  in    afpeftum^ ''^^' 
mcum  nondum  pervenerat,   propter  interjacentcs  Cofies,  &  diftabat  a  me  per 
trla  Milliaria  cum  quadrante  ad  minimum,  ubi  decern  Milliaria  Suecica  con- 
ficiunt  fere  unum    Gradura.      Erat  turn  temporis   Sol    primum  ortus, .  & 
Oculus  meus  inter  locum  iftum  in  Lacu^  ubi  kec  repraefcntabantur,  &  fo- 
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lem  J  ab  hoc  loco  dum  digreditur,  nihil  talc  in  Lacu  vifiim  eft;  ficut  &  altaa 
Die  cum  ad  eundcm  Locum  inc  cpntuli  codcm  tempore,  talc  quid  noncompa* 
ruit,  nequc  Lacus  tanta  Haley onia  erat. 
Anmufwd  LXXI.  Sept  20-  1676.  about  7  of  the  Clock  at  Night,  or  foonafter^  there 
Meteor;^  appcatcd  a  fudd«n  ii^i^/, .  equal  to  that  of  *  Noon-day^  fo  that  the  (mallcft 
n 'i5T."p*'  Pi^  or  Straw  might  be  fccn  lying  on  the  Ground.  And  above  in  the  Air, 
5^8«  was  feen  (at  no  great  Diftance  as  was  fuppofed)  a  long  Appearance  as  of  Firt\ 

like  a  long  Arm  (for  fo  it  was  defcribcd  to  me)  with  a  great  Knob  at  the 
End  of  it,  {hooting  along  very  fwiftly :  And  at  its  difappearing,  feem*d  to 
break  into  fmall  Sparks  or  Parcels  of  Fire^  like  as  Rockets  and  fuch  jirtificial 
Fire-works  in  the  Air  arc  wont  to  do.  •Twas  fo  furprifing^  and  of  £b  fhort 
Continuance,  that  it  was  Icarce  feen  by  any  who  did  not  then  happen  to 
be  abroad.  I  am  told  by  fome,  that  it  fcarcc  continued  longer  than  whik 
one  might  tell  i  f  or  10  at  the  moft  j  which  will  be  Icfs  than  half  a  Minute. 
All  this  might  happen  well  enough  from  fome  fiery  Meteor  in  our  Airj  as  a 
Draco  Folans  (as  fom6  have  been  pleafed  to  call  this)  or  the  like.  •  But  that 
which  makes  it  the  more  furprifing  to  me  is  this,  that  I.  find  the  fame  to 
have  been  feen  in  moft  Parts  of  England^  and  at  or  near  the  fame  time: 
As,  not  only  at  Oxford  and  in  Oxfordjhire^  but  alfo  in  Nortbamptonjbirey  GloU" 
cefterjbire^  Worcefterjhire^  Somerjefjbire^  Devon/hire^  Hampjhire^  Suffix^  Surrey^ 
kent^  Effex^  and  particularly  by  the  Watermen  on  the  Thames^  in  their 
PalTage  between  Graves-end  and  London. 

This  is  a' great  Breadth  of  Ground,    and  too  much  for  any  ordinary  Afe- 
teor^  in  our  lower  Region  of  the  Air,  to  be  feen  in  at  once  5    which  ar- 

fues,  that  either  it  was  higher  than  it  was  imagined  to  be  (though  the 
light  of  it  .reached  the  Earth,)  or  elfc,   that  it  had   a  very  fwift  Motion. 
This  made  me  then  conje£ture,  that  it  might  be  fome  fmall  Comet,  whofe 
Linea  TrajeSloria  paflcd  very  near  our  Earth,  or  upon  it :   And  might,  when 
farther  diftant  from  us,  appear  as  a  Comet.     And  that  Comet  which  hath 
^     fince  appeared  in  jiprilzvi(\  May  confirms  me  in  the  fame  Opinion  >   which 
I  conjeonre  may  be  the  very  fame*  which  pafled  by  us  in  September  laft. 
Why  it  was  not  fooner  feen,   I  cannot  tell  •,  fave  what  is  the  common  Fate 
of*  moft  Comets ,    that  they  are  feldom  obfcrved  till  after  their  neareft  Di- 
ftance from  us :   And,   perhaps,   it  may  have  been  fo  near  the  Sun  (as  to  its 
vifible  Place)  as  not  to  be  much  above  our  Horizon^  fave  in  the  day  time : 
And  for  the  like  reafpn  it  may  be,   that  in  September  laft,  when  it   pafTed 
by  us,    it  was  not  more  feen  abroad  in  other   Parts:    it   might  pafs  them 
in  the  day  time,  being  but  in  the  Twy-light  with  us,  and,  had  it  been  one 
Hour  fooner,  the  Day-light  would  have  hindered  us  from  feeing  it.    Which 
way  its  Motion  was  when  near  us,   I  cannot  conclude,  fo  as  to  fatisfy  my 
felt.    For  moft  that  faw  it  being  fuddenly  (urprized,  took  little  more  no- 
tice of  it,  than  that  it  fuddenly  appeared,  and  was  fuddenly  gone,  but  faw 
it  fo  little  time  as  fcarce  to  mark  wnich  way.     By  the  Account  I  had  from  one 
in  Northamptonjhire  (between  Brackly  and  Banbury)  it  Ihould  feem  to  have 
moved  there  towards  the  South-weft.     By  the  Account  I  had  from  one  who 
faw  it  in  Hampjhire  (between  Wir^cbefier  and  Southampton)  it  ihould  feem  to 
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be  towards  the  South-cafti  from  others  I  have  nothing  of  Certainty,  and 
therefore  can  conclude  nothing.  Its  Motion  might  then  fccm  to  us  the 
fwifter,  if  its  jproper  Motion  were  then  one  Way,  and  the  Earth's  Motion 
here^  at  the  lame  time,  contrary  to  it.  And  it  is  not  impoflible  that  its 
dafhing  againft  the  Earth  might  difturb  its  Motion  i  as  when  Clouds  in  their 
Paflage  meet  with  Mountains. 

LXXII.  I.  Some  Members  of  the  R.  Society  did,  with  two  different  (qrtSniCtmfnf^ 
of  Inftruments,  make  divers  Experiments  for  finding  the  Proportions  of  thc^^^^ 
Comprcflion  of  Air  under  Water,  in  the  Month  of  July  at  bbeernefs^  in  the  tjMir.!^ 
Mouth  of  the  River  Medway^  at  the  time  of  high  Water,  where  the  Depth  \^^  ^ 
was  then  about  ip  Fathom,  and  the  Proportion  of  the  Weight  of  the  Salf- 
water  to  that  of  the  fame  Quantity  of  frefh  Water  taken  out  of  the  River 
fbamesj  was  as  41  to  42. 

One  of  the  Inftruments  was  a  Glafi-Bottle  that  held  a  Quart  of  Wgter, 
having  a  brals  Ring  fattened  to  the  Mouth  of  it.  with  a  Falve  pr  Flap  that 
oDened  inward,  fo  well  fitted,  that  the  Bottle  bein^  fiU'd  more  or  lels  with 
Water,  none  dropped  out  tho*  forcibly  ihaken.  This  let  down  55  Foot 
into  the  Water,  the  Mouth  downwards,  and  after  a  little  Stay  drawn  up,  was 
found  to  be  fo  very  near  half  full  of  Water,  at  (everal  Tryals,  that  it  was 
thought  fit  to  ftate  the  Comprefiion  of  Air  at  that  Depth  to  that  Meafure. 

The  Quantity  of  Compreffion  was  known  by  weighina  the  Bottle  with  the 
Water  in  it,  after  that  a  forcible  DejpreiSon  of  the  FUp  had  made  way  for 
the  Eruption  of  the  compreft  Air  (which  kept  it  up  even  when  the  Bottle 
was  placed  with  the  Mouth  upwards,)  and  then  filling  the  Bottle  full  of  the 
(ame  Water,  and  weighing  it  again  \  and  laftly,  by  weighing  the  Ek>tde  after 
the  Water  was  all  let  forth  j  the  Weight  whereof  bein^  £du&fd,  the  firft 
Quantity  of  Water  w.eigh'd  iuft  half  as  much  as  the  fecond,  or  fo  negr  it  that 
the  Fraction  was  not  coofiderable.  Whenee  it  was  concluded,  that  the 
Quantity  of  the  Air  that  filPd  the  Bottle  befbrfe  it  was  immfiied  in  the 
Water,  was  at  the  Depth  of  ;  3  Feet  compiefled  into  half  the  Sp^ce  it  took 
up  before,  and  fo  proportionable  ^t  other  Depths. 

The  other  Inftryment  was  a  Cylinder  of  Olals,  (bm(;  z  Foo^  lone,  dole 
at  one  End,  and  having  the  other  End  drawn  fmall  with  a  i^anm,  aof  tum*d 
down  a  little  way,  after  the  Mapper  exprefled  in  the  Figure.  This  Cylinder /7#  ^v 
was  immerfed  pemendicukrly  wit;h  the  crooked  End  uppermoft^  by  which, 
as  it  funk  in  the  Water,  the  Preflure  thereof  did  gradually  force  in  (b  inuch 
Water  as  compreft  the  Air  propqrtionably  to  every  Depth,  till  the  Cylinder 
was  fo  far  immeHed,  that  the  Holp  in  th^  crooked  rait  ^f  ^  was  juft  zx  Feet 
under  Water  >  and  then  it  being  drawfi  up  by  meaifuring  from  the  Attorn 
of  the  Cylindicr  to  the  H^ighth  of  the  Hole  in  the  croojced  part,  by  a  Pjiir  of 
Compafles,  the  Water  was  found  to  fill  the  Cylinder  fo  qear  t^  hgl^  that 
the  Motion  of  the  Superfipe  of  the  Waoer,  and  the  Minutenefs  qf  the  Diffe* 
rcBce  being  Confi<:)er*cl,  it  was  thought  fit  to  ftate  it  to  juft  half. 

According  to  t^efe  Experiments,  confined  by  Tryals  at  father  Pop^bs,  the 
eoRiing  Table  was  computed. 
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The  Proportion  of  the  Weight  oF  Salt  Water  to  that  of  Frcfh  was  founi 
by  weighing  fome  Ounces  of  both  in  a  Bottle,  whereof  the  Weight  was  ex< 
actly  known,  and  which  was  made  with  fo  fmall  a  Neck,  that  the  Additioa 
or  Diminution  of  one  llngle  Drop  in  it  was  difcemable. 
a^.pai4o.  The  Table  is  on  thefe  Grounds  computed,  upon  the  fuppofed  Depths  from 
the  Surface  of  the  Water  to  the  Bottom  of  the  Air  included  in  a  Cylinder  of 
6q  Inches,  clofed  at  one  End,  and  having  the  open  End  downwards. 
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z.  Let  jB  2),  reprcfcnt  the  Tube^x.  M^ttu^ 

A  Bj  the  Diftance  of  the  upper  Part  of  the  Tube  from  the  Surface  of  the  i^Tp  aSfjf. 
Water,  above  or  under  it»=^,  ^4-  -h- 

F  C,  the  Depth  of  the  Water  from  its  Surface  to  the  Bottom  of  the  Air 
within  the  7u6e:=a. 

CB^  that  Part  of  it  which  remains  fiird  with  Air,  within  the  Water. 

€  Z),  the  reft  thereof  which  is  fall  of  Water. 

And  any  two  of  the  three  firft,-  x,  t,  and  a^  being  given,  the  other  is 
knownj'andconfcquently  the  reft  alfo. 

For,  if  by  the  incumbent  Weight  of  5  3  Feet  Depth  in  Water,  the  Air  in 
the  Tube  is  compreft  into  Half  the  Space  it  filled  before,  then  the  faid  3  3 
Feet  Depth  of  Water  equals  the  Weight,  or  PreJJUre  of  the  incumbent  Air 
on  the  Surface  of  the  Water.  Now,  as  the  Weight,  or  Prejfun^  of  the  Air 
on  the  Surface  of  the  Water  is  to  the  Depth  of  the  Water,  from  the  Sur- 
£icc  thereof  to  the  Bottom  of  the  Air  within  the  Tube :  So  is  the  Length  of 
the  Tule  fiird  with  Air,  to  the  Length  thereof  filled  with  Water.  That  is 
according  to  the  faid  Exjperiments,  putting  z  for  3  3,  or  whatever,  at  other 
times  or  places,  fhall  be  found  to  be  the  Weight,  or  PreJ/itre  of  the  Incum* 
bent  Air  on  the  Surface  of  the  Water,  (for  it  is  not  always  the  fame  cx« 
aftlyj)  z:  a::  aJ^h:  a^  x  ab=^CD. 


And  therefore  a^  -^  ab  4*2  a  ^  z  b 


csiir 


'*. 


\ 


Wherefore        x^^a^ab. 

z-^a 
And  bb  -|-  zb  J^  zz  4"  ^^  + 
'    -     ^  D  d  * 


TbetcfiDrc 


(  104  ) 

Therefore  a  and  b  being  given,  x  is  known  by  the  firjl  Equation  \  and  « 
and  X  being  given,  b  is  known  by  the  fecond%  and  b  and  x  being  given  ii  is 
known  by  the  third. 

The  Horizontal  Line  BFBJF^  is  fubftituted  ioxGABEFb^   when  the 
Clofe  End  of  the  Tube  is  not  even  with  the  Surface  of  the  WaUr^  to  void  the 
Breach  c  C=**  J5^^*  ^  * ,  in  the  Length  of  the  tube. 
MeasrfHK    J^XXIII.  I  caufed  to  be  blown  at  the  Flame  of  a  Lamp  three  fmall  round 
v^T^s      Gla(s-Bubbles  about  the  Bignefs  of  Hazel-nuts,   and  furniihed  each  of  them 
Tht^cmL  "^^^  ^  ^^^  ^^^  flender  Stem^  by  whofc  means  they  were  fo  nicely  poifed 
^^  ^m  in  JVater^  that  a  very  fmall  Change  of  Weight  would  make  them  either 
3^j(^l^.'emerge  if  they  but  hghtly  leaned  on  the  Bottom  of  the  VefTei,  or  (ink, 
*vij*n.9i.if  they  floated  on  the  Top  of  the  Water.    This  beine  done  at  a  time  when 
^  ^'^       the  Atmofphere  was  of  a  convenient  Weight,  I  put  them  in  a  wide^mouthM 
Glais  furnifh^d  with  common  Water ,  /  and  leaving  them  in   a  quiet  Place, 
where  yet  they  were  frequently  in  my  Eye ,  and  were  fufFered  to  continue 
many  Weeks  (or  fome  Months)   I  obferved,  as  I  expe3:ed  ^  that  fometimes 
they  would  be  at  the  Top  of  the  JVater^  and  remain  there  for  divers  Days, 
or  perhaps  Weeks  ^    and  fometimes  would  fall  to  the  Bottom,  and  alter 
having  continued  there  for  fome  time  (longer  or  ihorter)  they  would  again 
emerge.    And  though  fometimes  (efpecialTy  if  I  removed   tne  VefTel  that 
contained  them  to  a  Southern  Window)  they  would  rife  to  the  Top  or  fall 
to  the  Bottom  of  the  Water,  according  as  the  Air  was  hot  or  coU'y   yet 
'twas  not  difficult  to  diftinmiilh  thefe  Motions  from  thofe  produced  by  the 
varying  Gravity  of  the  Atmypbere.    For  when  the  Beams  of  the  Sun,  or  Heat 
of  the  ambient  Air^  by  rarefying  the  Air  included  in  the  Bubbles,  made 
that  Air  drive  out  (bme  of  the  Water^  and  confequently  made  the  whole 
Bubble  (confifling  of  Glafs,  Air  and  W'ater)  fomewhat  lighter  than  a  Bulk 
of  Water  equal  to  it,   though  the  Bubble  did  neceflarily  fwim  as  long  as 
the  included  Air  was  thus  rarefied,  yet  when  the  Abfence  of  the  Sun,   or 
any  other  Caufe  made  the  Air  lofe  its  adventitious  Warmth,   there  would 
entue  a  Conden/ation  of  the  Air  again ^  and  thereupon  an  Intrufion  of  more 
Water  (to  fucceed  the  Air)   into  the  Glaft,    and  cpnfequently  a  (Inking  of 
the  Bubble,  and  this  would  commonly  happen  at  Night,  if  it  did  not  hap- 
pen (boner.    But  when  it  was  upoo  the  Account  of  the  varying  Weight  of 
the  Atmoffhere  that  the  Bubbles  either  rofe  or  fell,  it  appeared  by  the  Bmo- 
ficpe,  that  the  Atmofphere  was  fo  heavy  or  fo  light,  that  they  ou^ht  to  do  fot 
Infbmuch  that  I  divers  times  predi<9:ed,  whether  I  (honld  £nd  the  Mercury  in 
the  Barofcope  high  or  low,  by  obfcrving  the  Situation  and  Pofture  of  the 
Bubbles  >  and  confulting  that  Inftrument,  it  verified  my  Conjcdures.    And 
though  whilll  the  Atmofphere .vrzs  not  too  confiderably  either  light  or  hea- 
vy, the  Changes  of  the  Air  as  to  Heat  or  Cold,  would  (as  I  was  faying)^ 
place  the  Bubbles  fometimes,  at  the  Top,  and  fometimes  at   the    Bottom  of 
the  Water,  within  the  Compaft  of  a  Dayj  yet  if  the  Atmofphere  were  either 
very  heavy  or  very  light,    the  Bubbles  would  continue  at  the  Bottom  or 
At  the  Top  of  the  Water  for  many  Days  together,   in  Cafe  the  Atmofphere 
did  not  in  all  that  time  ^afige  its  Gravity.     And  I  remember^   that  I  did 
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for  Cdiioficy^s  fike,  when  the  Quick-fUvcr  was  high  in  the  Rsr0fi9pe^  pat  the 
Glafi  two  or  three  Days  in  a  South- Window  about  Noon  (and  for  a  ffood 
while  after)  and  that  in  fun-fhining  Weather,  and  yet  even  then  the  Bub- 
bles did  not  emereC)  though  it  appeared  by  a  good  JiaTd  ff^eatber  -  Glafsy 
which  I  kept  in  the  fame  Window,  that  the  ambient  Air  was  much  warmer 
than  at  other  times,  when  I  had  obferved  the  BubUes  to  keep  at  the  Top  dF 
die  Water. 

N,B,  I .  It  being  very  difficult  to  poife  (cveral  Bubbles  precifely,  as  well 
one  as  another,  I  tnought  it  not  flrange  that  all  the  three  Bubbles  did  not 
conftantly  (though  for  the  moft  part  they  did)  rife  and  fall  together,  but 
fometimes  two  of  them,  and  now  and  then  (though  feldom)  one  alone, 
would  fink  or  emerge,  when  the  Change  of  the  Weight  of  Atmofyhert  was 
not  confiderably  enough  to  operate  fenfibly  upon  the  reft.  And  therefore 
'tis  not  amils  to  foife  a  great  Number  of  Bubbles  together,  that  after  Tryal 
made  of  all,  the  fitted  may  be  chofen.  For  I  have  obferved  it  fometimes 
to  happen  that  a  Bubble  that  floated  when  'twas  firfl  f^iftd^  would  after 
a  while  (iibfide  without  any  manifeft  Caufe,  or  if  it  were  made  to  fink  by 
iiich  a  Caufe^  it  would  continue  at  the  Bottom  of  the  Water,  though  that 
Caufe  were  removed  s  which  difficult  Pbammenon  feeming  to  depend  unon  a 
kind  of  Imbibition  made  of  certain  Particles  of  an  aerial  Nature  by  the  Water^ 
the  Confideration  of  it  belongs  to  another  Place,  not  to  this,  where  it  may 
fuffice,  that  the  Ex^riment  did  fometimes  a&ually  anfwer  Expe&ation,  as 
that  above  related  did,  wherein  my  main  Drift  was  to  Ihew,  that  fince,  as 
the  jitmofphere  is  heavier  or  lighter,  'tis  capable  to  work  upon  Bodies  under 
Water,  fo  as  to  procure  their  Sinking,  or  their  Emerfion  s  the  Air  (though 
a  Fluid  a  thoufand  times  lighter)  muft  lean  or  prefi  upon  the  Water  it  felf, 
by  whole  Intervention  it  produces  thefe  Efie&s,  which  confirms  what  I  clCe- 
where  teach,  that  the  Atmofphere  is  incumbent,  as  a  heavy  Body,  upon  the 
tmaqueous  Glote. 

LXXIV.    I  caufed  the  Edges  o(  my  Recipient  to  be  well  g;round,  fb  as  thzt^^J^^ 
being  apply*d,  it  every  where  touched  a  Glafs  Plate,   which  had  alfb  been  ceiven  ^m^ 
very  fmoothly  ground  to  ferve  for  a  Cover  to  the  (ame  >   and  I  fpread  a  Picce-^jJ^pf^j^^^^ 
of  Lamh^Jkin  wetted,  over  the  (aid  Plate,  and  having  thus  applied  it  toM.Papica. 
the  Ef^ine^  I  put  my  Recipient  over  it:   But  in  one  Place  there  was  a  Hail-  **^  ^'^'^'^* 
ihot  ot  Lead,  which  kept  the  Reciever  firom  being  exa&ly  applyed  to  its  Co- 
yer, that  fb  the  Air  xiiight  more  freely  get  out.    And  having  afterwards 
whekned  another  great  Receiver  over  all,   I  caufed  the  Pump  to  be  plycd.    All 
being  well  evacuated^  I  ihook  the  Engine  fo  as  that  the  little  Receiver  fell  off 
from  the  Hail-ihot,  and  flood  every  where  clofe  to  the  Skin,  expanded  over 
Ae  Cover  of  the  Glafi  Plate.    Then  I  had  no  more  to  do  but  to  fuffcr  the 
Air  to  re-enter  into  the  great  Receiver^  and  this  Air  prefling  upon  the  little 
one  kept  it  fo  clolely  faftencd  to  its  Cover,  that  it  was  impoflible  for  mc  to 
fever  tnem.     And  i  am  affurcd,   that  the  Air  enters  not  into  the  fmall  Re- 
mvtTy  when  'tis  thus  applied  upon  the  Skin  5  for  I  have  often  put  Gages  in  them,  n.  ixi.  p. 
irhich  always  kept  at  the  fime  Height,  altho'  the  Air  was  permitted  to  re-  ^^' 
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pafs  ilito  the  great  Receiver.  You  might  alfo  let  alone  the  puttiog  under  of 
thcHail-ihot  to  keep  up  the  little  Recipient^  becaulcthe  jiirhyixs  Spring'^oxM 
lift  it  up  fufficiently  •,  but  then  the  Vacuum  would  not  1>e  fo  pcrfc&ly  made. 

When  1  firrt  began  to  keep  Receivers  thus  "void  of  Air^  1  apply'd  Eef^ 
Skins  to  the  Cover.  But  I  found  them  not  proper  for  Things  that  are  inten- 
ded to  be  conferved  a  long  T4me,  becaufe  by  drying  they  grovr  Jfri^gyj  and 
this  Sprifjg  is  capable  to  raife  the  whole  Pillar  ot  Air  that  prefles  the  Recei-^ 
"ver  agaiiiil  its  Cover >  and  fo  the  Air  gets  in  between,  and  fills  the  place  ex- 
haufted. 

Afterwards  I  employed  Mutton-Skins^  but  that  fticks  yet  Icfe  clofe  than  an 
Eel' Skin:  For,  as  foon  as  the  external  Air  comes  to  prefe  upon  it,  it  makes 
all  the  fVater^  which  wetteth  the  Skin,  that  ftands  over  without,  enter  into 
the  emptied  Receiver -^  and  you  may  fee  little  Drops  of  Water  coming  out  of 
the  Pores  of  the  Skin  that  is  under  the  Receiver^  and  after  the  Water  is  all 
entred,    the  Air  quickly  gets  in  the  fame  Way. 

At  length  I  took  a  Lamb-Skin^  and  by  means  thereof  T  have  kept  Receivers 
empty  8  Days  together,  and  never  perceived  it  fail.  Yet,  for  greater  (ecurity, 
1  do  put  turpentine  round  about  fuch  Receivers  as  I  mean  to  keep  ftaunch  a 
long  Time.  Meaa  while,  this  Difference  betwixt  the  Skins  of  Mutton  and 
Lambs  is  fomewhat  remarkable,  and  confirms  what  Phyftcians  fay  of  the  diffe- 
rent Conftitution*of  Bodies  in  Touth  and  Old- Age.  1  afterwards  found  that 
Paper  wetted  (erves  as  well  ^  a  Lamb^Skin  -^  but  you  mud  put  Turpentine 
'  about  it  before  it  be  dry. 

^TIa/''"*      LXXV.  Some  LetticeSeed  being  foWn  upon  fome  Earth  in  the  open  Air, 
hlufted  ,R^and  fome  o(  the  fame  Seed  at  the  fame  time  upon  other  Earth  in  a  Glals  Re- 
^^'T. 'n. x^ ceiver  of  the  Pneumatick  Engine^  afterwards  exhaufted  of  Air,  the  Seed  cx- 
'f'.ixs?'  ''  pofcd  to  the  Air  was  grown  up  an  Inch  and  a  half  high,  within  8  Days :   But 
that  in  the  exhaufted  Receiver,  not  at  all.     And,  Air  being  again  admitted  in- 
to the  faid  emptied  Receiver^  to  fee  whether  any  of  the  Seed  would  then  come 
up,  it  was  found,  that  in  the  Space  of  one  Week:  it  was  grown  up  to  the 
height  of  two  or  three  Inches. 

E^perimmts      LXXVI.  Exp.  I.  OS.  Z9%  i66y.  Having procurcd  a  Piecc of TJin/^j /^^fl^ 

'X'^uti   ^^^^  ^^^  bignefs  of  "a  Groat  or  le(s,  that  gave  a  vivid  Light,  (ft>r  rotten  fVo^d) 

ketmeen  ^ '""  wc  put  it  into  a  middle-fizcd  Receiver^  fb  as  it  was  kept  from  touching  the 

A^^cL'shin-  Cement  j  and  the  Puntp  being  fet  a-work,  we  obferved  not,   durii^  the  f  or 

^  woi  6  firft  Exfuftions  o^  the  Air,  that  the  Splendor  of  the  included  Wood  was 

!8yM^!Voiini^nifeftly  leflened   (though  it  was]never  at  all  increafedj)  but  about  the  7*^ 

Boy^l^n.  31.  Suck,  it  feem'd  to  grow  a  little  more  dim,  and  afterwards  anfwered  our  Ex- 

^'  ^  ''       peftation,  by  lofing  of  its  Light  more  and  more,  as  the  Air  was  ftill  farther 

pumped  out  ^  till  at  length  about  the  10^^  Exfuftion,  (though  by  the  removal 

of  the  Candles  out  of  the  Room,    and  by  black  Cloaths  and  Hats  we  made 

the  place  as  dark  as  we  could,  yet)   we  could  not  perceive  any  Light  at  all 

to  proceed  from  the  fVood. 

Exp.  II.  Wherefore  we  let  in  the  outward  Air  by  Degrees,  and  had  the 

pleafure 
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pfealiue  to  fee  the  fecmingly  cxtinguiih'd  Light  revive  fo  fift  and  pciftxrK  , 
that  it  looked  to  us  all  almoft  like  a  little  Flalh  of  Lightning,  and  tnc  SplciV. 
dor  of  the  Wood  feemed  rather  greater  than  at  all  lefs,  than  before  it  was  put 
into  the  Receiver. 

But  partly  for  greater  certaintyy  and  partly  to  enjoy  fo  delightful  a  Spefta- 
cle,.  we  repeated  the  Experiment  with  the  like  Succels  as  at  firft.    Wherefore 
bcinc  dcfirous  to  fee  how  foon  thefc  Changes  might  be  produced,  we  included, 
the  Wood  into  a  very  fmall  Receiver  of  clear  Glafs,    and  found,   that  in  this. 
the  Light  would  begin  to  grow  faint  at  the  fecond,  or  at  lead  at  the  third  Ex* 
Ciftion  of  the  Air,  and  at  the  (P^  or  7'^  would  quite  difappear.     And  we 
found  by  a  Minute- Watch,  that  the  fending  the  Candles  out  of  the  Room^ . 
the  pumping  out  the  Air  till  the  Wood  would  ihine  no  more,  the  re-admitting  of 
the  Air  (upon  which  it  would  in  a  trice  recover  its  Light)  and  the  fending 
in  for  the   Candles  to  confult  the  Watch,    did  in  all  take  up  but   6  Mi- 
nutes. 

Exp.  IIL    Having  exbaufted  this  new  Receiver  till  the  Wood  quite  dijap- 
pcarM^  we  flayed  fomewhat  above  a  quarter  of  an  Hour  in  the  Dark,  without 

ferceivine  that  the  Wood  had  regained  any  thing  of  Light^.  tho*  about  the 
ltd  of  tnis  Time,  we  made  the  place  about  it  as  dark  as  we  could  *,  and  then 
it  being  too  late  at  Night  to  protraft  the  Experiment,  we  fct  in  the  Air  > 
upon  whoie  Admiflion  the  Wood  prefently  recovered  Light  enough  to 
be  conTpicuous  at  a  Diflanc^  though  it  feemed  to  be  fomewhat  le&  vivid, 
than  before;  which  yet  may  be  either  a.  Weaknefi  in  my  Sight,,  or  an  ef- 
k6k  of  the  Steams  of  the  Cements,  unfriendly  perhaps  to  the  luminoufnelk  o£ 
the   Wood. 

The  Night  following  we  put  in  a  piece  of  Wood  bigger  than  the  former^, 
this  being  anove  an  Inenlon^,  and  that  fhone  very  vigoroofly  ^  and  having  by 
a  few  Sucks  quite  deprived  it  of  Li^ht,    we  left  it  in  the  exhaufled  Receiver 
for  Rill  half  an  Hour,  and  then  comme  into  the  dark  Room  ^ain,  we  founds 
all  bad  .  not  continued  fo  fhuich,.  but  that  fome  fmall  Portion  of  Air  had  infi- 
nuated  it  felF  into  the  Receiver.      This  we  concluded  to  be  but  a  finoU  Por- 
tion of  Air,  becaufe  the  Wood  was  but  vifible.to  an  attentive  Eye.      And" 
yet  that  it  was  really  fome  Air  which  was  got  in,  that  caufed  the  little  dim* 
mering  Light  which  we  perceived  may  appear  by  this,,  that  it  did  prefently 
(as  we  expected)  vanifh  at  the  firfl  or  fecond  Suck}  and  then  the  Afr ^'bclng 
let  into  the  dark  Receiver,  the  included  Wood  prefently  fhone  a^n  as  before  ^ 
tho'  I  {iifpe£ted  that  I  difcemed   fome  little  Diminution  of  its  Brightndsj^ 
which  yet  till  farther  Trials  of  the  like  Kind,  and  for  a  longer  Time  have- 
been  made,  I  dare  not  affirm. 

Exp.  IV.  Having,  obferved  on  another  qccafion,.  That  fbmetiine$  the  Ope- 
ration, which  the  withdrawing  the  Air  hath  upon  a  Body  included  in  the 
Riceiver^  proves  more  confiderable  fome  Minutes  after  we  have  ceafed  Pump^ 
ing^  than  immediately  after  the  Exercife  is  left  off,  I  imagined,,  that. even  in* 
fach  Cafes,  where,  the  Zjfgi&/  fs  not  made  wholly  to  difappear  (tho'itbe  made 
almoft  quite  to  dofp)  by  the  emptying  of  the  Pmurkaiicah(iIapyrK\\c  fuffering 
the  Body  to  remain  a  i^hilQ.  there,  though  without  affy  Pumping  (unlcfynow 
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tmd  then  a  very  little  to  remove  the  jfir^  that  might  have  ftolen  in  in  the  mean 
time)  the  remaining  Light  of  the  Body  might  probabljr  be  farther  impaired, 
if  not  reduced  quite  to  vanifli.  To  examine  this  Conjecture,  we  put  in  a 
Body  that  was  not  fFbod^  which  had  fome  Parts  much  more  luminous  than 
the  reft>  and  having  drawn  out  the  Air,  all  the  others  difappearcd,  and 
even  the  formerly  brighter  ones  flione  but  faintly,  when  the  rneumaticaU 
Gla/s  feem'd  to  be  exhauftcd.  But  keeping  the  included  Body  a  while  in  that 
unfriendly  Place,  wc  perceived  the  Parts  that  had  retained  Light,  to  grow 
more  and  more  dim,  fome  of  them  difappearingj  and  that  which  was  former- 
ly the  moft  confpicuous,  being  now  but  juft  vifiblc  to  an  attentive  Eye,  and 
that  fcarce  without  Difpute  5  for  if  we  had  not  known  beforehand,  that  a  ihin- 
ing  Matter  had  been  included  in  the  Recevver^  perhaps  we  fhould  not  have 
found  it  out.  (And  he  that  had  the  youngeft  Eyes  in  the  Company  could  not 
at  all  difcern  it  5)  but  the  Air  being  let  in,  the  Body  began  to  fhine  again. 

Exp.  V.  The  RarefaSlion  or  Expanfion  of  the  -<//>,  having  fp  notable  an  Ope- 
ration upon  our  ftiining  Wood,  1  thought  it  would  not  be  amife  to  xxy  wnat 
the  CompreJJion  of  the  jtir  would  do  to  it :  For  which  Purpofc  we  included  a 
Piece  of  it  in  fuch  a  little  Inftrument  to  comprefs  as  hath  been  devifed  and 
propofed  by  Mt.  Hook.  But  tho*  wc  impell'd  the  Air  forcibly  enough  into 
the  Gla(s,  yet  by  reafon  of  the  Thicknefs  requifite  in  fuch  Glaflcs,  and  the 
Opacity  thence  arifing,  wc  were  not  able  then  to  determine,  whether  or 
no  any  Change  was  made  in  the  Luminoufnefs  of  the  Wood.  Which  I  thought 
the  lefs  (Irange,  becaufe  by  fome  Experiments  purpofely  dcvifed  I  had  long 
fince  obferved.  That  even  a  great  Prefliire  fi'om  a  fluid  Body,  which  pi^ 
cth  more  uniformly  againfl:  all  the  Parts  it  toucheth  of  the  conflftent  Body, 
docs  work  a  far  left  manifefl:  Change  even  on  foft  or  tender  Subifances,  than 
one  would  expeft  from  the  Force  wherewith  it  comprefleth. 

Ekp.  VI.  Thinking  fit  to  try  whether  a  fmall  Quantity  of  Air,  without 
being  ventilated  or  renewed,  might  not  fuffice  to  maintain  this  cold  Fire, 
tho*  It  will  not  that  of  a  live  Coa^  or  a  Piece  of  Match,  we  caufed  a  Piece  of 
fliining  Wood  to  be  hermetically  fealed  up  in  a  Pipe  of  clear  and  thin  G]a(s> 
but  tho*  caiTying  it  into  the  Dark,  we  found  it  had  quite  lofl  its  Light,  yet 
imagining  that  that  might  proceed  from  its  having  been  over-heated   (be- 
ing fealed  up  in  a  Pipe  not  long  enough  to  afibrd  it  a  due  Diftance  from  the 
Flamfe  of  the  Lamp  we  employed  to  feal  it)  we  caufed  z  or  }  Pieces  of  frefh 
Wood^  amounting  all  of  them  to  the  Length  of  about  z  Inches,  to  be  feal'd 
up  in  a  flender  Kpe  between  4  or  f  Inches  in  Length  j  which  being  warily 
done,  the  Wood  retained  its  L*g^t  very  well,  when  the  Operation  was  over  > 
and  afterwards  laying  it  by  my  Bed-fide,  when  the  Candles  were  carry'd  away 
out  of  the  Room,  I  confidered  it  a  while  before  I  went  to  fleep,  and  found 
it  to  fhine  vividly. 

The  next  Morning  when  I  awaked,  tho*  the  Sun  was  rifen,  yet  forbearing 
to  draw  open  the  Curtains  of  my  Bed  'till  I  had  look*d  upon  the  fcal'd  Glals 
which  I  nad  fenced  with  a  Piece  of  Cloth  held  between  it  and  the  Win- 
dow,  my  Eyes  having  iiot  yet  been  expofed  to  the  Day-light,    fince    the 
Darknefs  they  had  been  accultomed  to  daring  the  Night,  maac  me  think  the 
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Wodd  (hined  brighter  than  ever.  And  at  Night,  after  ic  of  the  Clock,  look- 
ing on  it  in  a  darK  Place,  it  appeared  luminous  all  its  length,  though  not  Ci 
louch  as  in  the  Morning. 

The  Morning  after,  and  the  Night  after  that,  the  fame  Wood  did  likewifc 
manifcftly,  though,  not  vigoroufly  ihinc,  cfoecially  one  Piece,  whofe  Light 
Was  much  more  vivid  than  the  Reft :  And  for  ought  I  know,  I  might  have 
obferved  them  to  fhipe  longer,  if  one  of  the  fealea  Ends  of  the  Glafs  had  not 
been  accidentally  broken. 

Exp.  VII.  I  caufed  a  piece  of  Iron  to  be  forged,  whofe  top  was  of  theBig- 
ndsof  a  Nutmeg  -,  the  reft  being  a  Stemof  an  Inch,  or  an  Inch  and  a  half  long, 
for  which  wc  provided  a  little  Candleftickof  Tobacco-Pipe  Clay, which  wouW 
not  yield  any  Imoak  to  fill  and  darken  the  Receiver.  Then  having  heated  the 
Iron  red*hot,  and  placed  it  in  this  Clay,  fo  that  the  round  Part  was  clearly 
protuberant,  wc  conveyed  it  into  a  Receiver  of  white  Glafs,  which  was  (o 
placed,  as  to  keep  the  fides  at  as  great  a  diftance  as  we  could  from  the  Iron, 
left  the  excefilve  Heat  fhould  (  as  we  much  feared  it  would )  break  the  Glafs. 
Then  (ending  away  the  Candks,  and  making  the  Room  dark,  we  haftily 
pumped  out  the  Air,  but  could  not  perceive  the  withdrawing  of  it  had  any 
Operation  on  the  glowing  Iron.  And  though  it  continued  fhining  long 
enough  to  give  us  an  Opportunity  to  pump  out  and  let  in  the  Air  three  feve- 
ral  Times,  yet  wc  could  not  obfervc,  that  the  Air  had  any  manifeft  Opera- 
tion one  W  ay  or  other.  For  though  upon  the  withdrawmg  of  the  Air  the 
Iron  grew  dimmer  and  dimmer,  yet  that  I  attributed  to  the  cooling  of  it  ^  and 
the  rather  bccaufe  having  (to  examine  the  Cohjeftiire)  let  in  two  or  three 
Times  the  Air,  when  the  Receiver  had  been  exhaufted,  liiere  appeared  no  ma- 
iiifeft;  Increafe  of  Light  upon  the  fudden  Admifiion  of  it. 

Exp.  VIII.  Some  curious  Pcrfons  would  perhaps,  if  they  had  been  prefent. 
bave  defired  to  fee  a  Trial  made,  whether  or  no  a  fmall  Piece  o^  Jbining  pf^oodj 
being  (b  included  in  the  Receiver  as  that  the  pumping  out  of  the  jlir  {hould 
have  no  injurious  Operation  upon  the  Body  of  it,  its  Li^ht  would,  ujpon  the 
withdrawing  of  the  Air^  be  manifcftly  diminifhed  :  Th»  Way!  wa;s  the  Ids 
backward  to  try,  becaule  it  did  not  readily  occur  to  my  Memory,  that  by  any 
manifeft  Experiment  it  appeared,  that  a  Body  more  thm  than  Air  will  or  can 
tranfmit  Light,  as  well  as  other  Diaphanous  Mediums.  Wherefore  having 
bennetically  fealed  up  a  Piece  of  ihining  Wood  in  a  flehder  Pipe,,  and  placed 
it  in  a  final!  Receiver  that  was  likewife  made  of  clear  Glafi,.  we  exhaufted  It 
of  Air^  and  afterwards  let  in  again  that  which  we  had  excluded.  But  by 
neither  of  the  Operations  could  we  perceive  any  fenfiblc  Decrement  or  In- 
creafe of  the  Lignt  of  the  Wood,  thoudi  by  that  very  Obfervation  it  ap- 
peared, that  the  Glais  had  been  well  fealed,  fince  otnerwifb  the  included 
Air  wouM  have  got  out  of  the  Pipe  into  the  Receiver^  and  have  left  the 
Wood  without  Light. 

Exp.  IX.  I  took  an  old,  but  thin  Glafs,  fealed  at  one  End,  whofe  Shape 
was  pretty  cylindrical,  and  whofe  Bore  was  about  the  Bignels  of  a  Man's  litue 
Finger,  and  whofe  Length  was  about  a  Foot  or  more.  Into  this  Pipe,  near 
the  fealed  End,  we  put  a  piece  of  Jhining  Wood^  wedged  in  with  a  piece  of  Cork 
tokieepitfirom  fallings  and  faavinjg  inverted  the  Nofe  of  it  into  another  Slen- 
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der  Glais,   but  not  cylindrical,  wherein  was  pretty  ftore  of  Qaick*filver,  we 

Eut  them  both  into  a  long  Riceiver^  ihaped  ulmoft  like  a  Gla(s  Chum,  and 
aving  pumped  a  while,  that  the  jlir  included  in  the  Pipe  expanding  it  felf^ 
might  depreis  the  Quick- (ilver,  and  fo  make  efcapes  into  the  Receiver  as  long 
as  we  thought  .fit>  we  then  let  in  the  outward  Air,  that  the  ftagftant  Quick- 
filver  might  be  impelled  into  the  Cavity  of  the  Pipe  now  freed  from  much  of 
the  Air,  to  the  height  requifite  for  our  Purpofe. 

This  done,  we  plied  the  Pump  again,  and  obferved,  that  as  the  Air  in  the 
Pipe  did  by  its  own  Spring  expand  it  (elf  more  and  more,  and  grow  thinner 
and  thinner,  the  Jbining  Pf^ood  grew  dimmer  and  dimmer,  till  at  length  it 
ceafed  to  fhine,  the  internal  Air  being  then  got  a  good  way  lower  than  the 
Surface  of  the  external  Quick-filver  5  whereupon  opening  the  Commerce  be- 
tween the- Cavity  of  t)ieKeceiver^  and  the  Atmoffhere^  the  Quick-filver  was 
driven  up  again,  and  confequently  the  Air  above  it  was  reftorra  to  its  former 
Denfitv  \  upon  which  the  rotten  Wood  alfo  recovered  its  Light.  What  the 
greatest  Exnaniion  of  this  Air  was,  we  could  not  certainly  determine^  be- 
caiife  the  Expanfion  raifed  the  external  Quick-filver  fo  high,  as  to  hinder  us 
to  fee  and  meafure  it :  But  we  guefled,  that  the  Air  reached  to  about  a  Foot 
or  more  from  the  Top  of  the  Pipe  to  the  Surface  of  the  Quick-filver  near 
the  bottom  of  it.  But  when  that  rarified  Air  was  impelled  into  its  former 
Dimenfions,  we  meafured  it,  and  found,  that  the  upper  Part  of  the  Tube, 
unpofleft  by  the  Quick-filver,  was  about  3  Inches  3  and  the  Wood  being 
about  an  Inch  long,  there  remained  two  Inches  or  fomewhat  better  for  the 
Air.  But  this  Experiment  ought  to  be  repeated,  when  exaAer  Inftruments 
can  be  procured. 

Exp.  X.  Thinking  it  fit  to  try,  as  well,  whether  ftinking  Fifh  that  fhinc§ 
be  of  the  feme .  Nature,  as  to  Luminoufnefs^  with  rotten  Wood  that  ihines 
too  \  as,  whether  the  withdrawing  of  the  Air  will  extinguifh  or  eclipfe  the 
Light  of  a  confiderable  Bulk  of  luminous  Matter^  as  in  the. Experiments  hi- 
therto made,  we  found  it  would  do  to  a  fmall  one :  We  took .  a  Fifli  that 
we  had  kept,  and  caufed  to  be  watched  till  it  was  almoft  all  over  luminous^ 
though  much  more  in  the  Belly,  and  fome  Parts  of  the  Head  than  elfewhere  : 
And  navingfufpended  him  in  a  conveniently  fliaped  Receiver^  we  found  him 
to  give  fo  great,  a  Light,  that  we  fufpe&ed  beforehand  that  the  withdraw- 
ing of  the  Air /would  hardly  have  its  full  Operation  upon  a  Body,  whofc 
Bulk  was  confiderable  as  well  as  its  Light  very  vlvid^  and  which  had  many 
luminous  Parts .  retired  to  a  pretty  Diftance  from  the  Air.  Accordingly  ha- 
ving exhaufted  the  Receiver  as  much  as  we  were  wont,  it  appeared  indeed, 
c^ecially  towards  the  latter  End  of  the  Operation,  that  the  Abfencc  of  the 
Air  did  confiderably  leflcn,  and  in  fome  rlaces  eclipfe  the  Light  of  thoft 
Parts  that  fhonc  lefs  ftrongly  :  But  the  Belly  appeared  not  much  lefs  lumi- 
nous than  before.  Wherefore  fuppofing,  that  upon  the  turning  of  the  Sto-^ 
cocky  the  Air  coming  in  much  more  halrily  than  it  could  be  drawn  out,  wc 
fhould  have  the  bcft  Advantage  to  difcem,  what  Intercft  it  had  in  the  Lumi- 
noufnefs  of  the  Fifti,  we  re-admitted  it :  And  upon  its  rufhing  in,  perceived 
the  Light  to  be  as  it  were   revived  and  encrealed}  thofe  Parts  of  ch6  Fiflx 
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that  were  Caret  vifiUe  before^  or  ihonc  but  dimly  receiving  prefently  thdr 
former  Splendor. 

And  not  to  kave  unprotccuted  the  remaining  Part  of  the  Experiment^ 
which  was  to  try,  whetncr  it  was  the  Kind  of  the  lufnincMS  Body  or  only  the 
Grcatnefi  of  the  Bulk^  and  the  flvidne/s  of  Ligbt^  and,  if  I  may  {b  fpcak,  the 
Tenacity  of  the  Subftaoce  it  refided  in,  that  made  the.  Difference  between 
the  Fijb  and  fFbod^  we  put  Part  of  a  Fifh  of  another  Kind,  that  ihone  much 
more  faintly  than  that  hitherto  fpoken  o^  and  but  in  (bme  Places  i  and  by  the 
withdrawing  the  Air,  we  made  tome  of  the  luminous  Parts  diiappear,  and  the 
others  fo  dim,  as  fcarce  .to  be  difcemcd,  and  yet  both  the  one  and  the  other 
regained  their  former  Light  upon  the  return  of  the  Air. 

And  to  purfue  the  Experiment  a .  little  fartbec^  we  put  in  fuch  a  Piece  of 
the  firft  Fifh,  as  though  it  were  bright,  wa^  yet  but  tnin,  and  not  confider^ 
ably  great,  and  upon  pumping  out  the  Air,  we  found  it,  according  to  our 
Expe^ation,  quite  eclipfod,  thoi^h  it  recovered  its  Light  upon  the  Ahr's  Re- 
entry. .      •       . 

Tis  probable  that  Come  wili  make  ufi:  of  this  Diibourfe  to  countenance 
their  Opinion,  That  notwith((andii^  the  Coldneft  ( at  leaft  as  to  Safe  )  of 
Fiihes  and  other  Animals,  there  may  be  in  the  Heait  and  Blood  a  vital  Kind 
of  Fire  which  needs  Air, as  well  as  tbofe  Fires  wUch  are  fenfibly  hot:  Which 
may  kfjkn  t^e  Wonder,  that  Animals  ihould  not'  be  able  to  live  when  rd>b*d 
of  Air, 

£a^.  Xi.  To  examine  the  Coojedurr  mentioned  i  in'  the  laft  Expenment^ 
That  the  durablene&of  the  Light  in  theihinuig  Fifh,  in  fpight  of  the  with- 
dmwing  the  Air,  micht  proceed  in  ^teat  Part  from  the  Fimdnefs  of  it^  and 
the  Beauty  of  the  Matter  it  refided  in,  rather  than  from  the  Extent  of  the 
hminous  Body,  in  Comparifon  of  the  fmall  Pieces  of  (hiningWood,  I  hither* 
to  had  made  my  Trials  witb^  ki  Dec.  1667,  I  got  a  large  Piece  of  Wood, 
whofe  luminous  Superficies  might  be  perhaps  10  cm'  it  Times  as  great  as  that 
which  the  £ye  faw  at  once  of  the  Surface  of  fuch  Fragments  oC  fhining 
Wood  as  I  was  wont  to  employ :  And  thoi^h  fome  Parts  of  this  laige  Su- 
perficies ihined  vividly  enoi^h  (  for  rotten  Wood  %  for  the  Light  was  ufiially 
inferior  to  that  of  our  Fifh)  yet  thi^  greatPiece  being  put  into  a  convenient 
Receiver,  was,  upon  the  withdrawing  of  the  Air,  deprived  of  Light,  as  the 
fmaller  ones  had  been  formerlv}  the  returning  Air  reuoring  its  Light  to  the. 
one,  as  it  had  done  to  the  otner. 

Exp,  XIL  I  took  fome  finall  Pieces  of  rotten  Fifh,  thatfhone  fome  of  them 
more  faintly,  and  fome  of  them  more  vividly,  in  Reference  to  one  another, 
but  none  as  ftrongly  as  fome  that  1  could  have  employed  \  and  having  in  a  very 
finaH  and  clear  Receiver  fo  far  drawn  off  the  Air,  as  to  make  the  included 
Body  difsmpear,  we  fo  ordered  the  Matter,  that  we  kept  out  the  Air  for 
about  24  Hours  y  and  then  allowing  the  Air  to  re-enter  m  a  dark  Place,  and 
late  at  Night,  upon  its  firll  Admittance  the  Fifh  regained  its  Light. 

Exp.  XIIL  This  compared  with  fome  of  my  former  Obiervationa  about 
Putrefaction,  puts  me  upon  a  Trial,  which,  tho*  it  mifcarried,  I  fhall  here. 
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make  incntion  of,  that  in  cafe  jwhi,  who  arc  better  famiflitd  w  ithGfalTcs, 
think  it  worth  while,  you  mav  get  reiterated  by  the  Society's  Operator  j  con* 
fidcring  how  great  an  Interclt  FutrefaSion  hath  in  the  Jhinini  of  Fifies^  and 
^{r  in  the  Phenomena  of  PutrefaSion.  I  thought  it  might  be  fomewhat  to  the 
Purpofe,  to  take  a  Fijbj  that  was,  according  to  the  common  Courfe  I  had 
obferved  in  Animals,  not  far  from  the  State,  at  which  it  would  begin  to  Jhine^y 
and  having  cut  out  a  piece  of  it,  I  caufcd  the  reft  to  be  hung  up  again  in  a 
Cellar,  and  the  exfe&cd  Piece  to  be  put  into  a  fmall  and  tranfparent  Receiver, 
that  we  might  obfervc,  if  a  Day  or  two,  or  more,  after  the  Fi{h  in  the  Cel- 
hrfhould  begin  to  fliine,  that  in  the  exhaufted  Receiver  would  tither  alfo  ihine, 
or,(becaufe  that  fecm'd  not  likely)  would,  notwithftanding  the  Check  which  the 
Ab&nce  of  the  Air  might  beprefumed  to  give  the  Putrefaction^  be  found  to 
ihine  too,  either  immediately  upon  .the  Admiffion  of  the  Air,  or  not  long 
after  it. 

But  this  Expirimetit^  yr^  only  defigned  and  attempted,  not  compleated  ; 
the  Receiver  being  fo  thin,  that  upon  the  Exbaufiion  of  the  internal  Air,  the 
Weight  of  the  external  broke  it^  and  wc  could  (bare  another  of  that  Kind 
from  Trials  wc  wcfe  mo*e  concerned  to  make :  Notwithftanding  which  wc 
made  one  Trial  more,  which  iiicceeded  no  better  than  the  former,  but  miifcar- 
lied  upon  a  quite  different  Account,  viz.  fiecaufe  neither  the  included  Piece  of 
Fifli,  nor  the  remaining,  tho*  it  were  of  €he  (ame  Sort  with  the  Fi/hes  I  ufu- 
ally  employed,  would  mine  at  all,  tho*  kept  a  pretty  while  beyond  the  ufiial 
Tone,  at  whidi  (iich  Fiflies  wot  wont  to  grow  atnlinous:  But  that  this 
Pariflraph  mav  not  bedEekfsto  you,  I'll  take  this  occ^on  to  give  you  a 
couple  of  Advertifements^  that  may  relate  not  only  to  this  Experiment,  but 
alfbmore  general^  to  thoTe  whether  precedent  or  fubfequcnt,  vrhcre  Jbiaing 
Fi/b  are  emiploy'd. 

,  Ad'oeriifiment  I.    In  the  firft  place  theikl  wifl  not  undertake,  that  all  the 
E3e]peFHnents  you  ihall  make  with  rotten  Filth,  Ihall  have  juftthe&tne  Suc- 
ccb  with  thefc  I  have  related.    For,  as  I  clfcwhere  obferved,  that  the  Event 
of  divers  other  Experiments  is  not  always  certain,  fo  I  have  had  occafion  to 
obferve  the  like  ^kyMiJhining  oS  Fifhes.     And  I  remember,  that  having  once 
defigned  to  make  CM^fervaiions  about  the  Light  of  rotten  Fifhes,'  and  hav- 
ing in  order  thereunto  caufed  a  competent  Number  of  them  to  Be  bought 
not  Goe  of  thera^  ^1  wookl  ihine  s  tho'  they  were  bought  by  tfie  fathe  P^- 
fon  I  was  wont  to  employ,  and  hung  up  in  the  fame  Place  where  I  ufc  to 
have  them  put,  and  kept  not  only  till  they  beg^n  to  putre^,  but  beyond  the 
Time  that  others  ufed  to  continue  to  fhine :  Altho'  a  Parcel  of  the  fame  Kind 
of  Fiihcs  bought  the  Week  before,  and  another  of  the  fame  Kind,  bought 
not  many  Days  after,  Jhmed  according  to  Eiepeftation.     What  the  Rcafon  of 
this  Difappointmemt  was,   I  could  not  determine,  only  I  remember,  that  at 
the  Time  it  happened,  the  Weather  was  variable,  and  not  "^rithotit  fbme  Days 
of  Froft  and  Snow.' 

Adver.  II.  Notice  muft  alfo  be  taken  in  making  Experiments  VJvC^fiiiniMg 
Fijk^  that  their  Lumin9uf$iefs  is  not  wont  to  continue  very  many  fDays.  Which^ 
Advcrtifiement  may  be  therefore  ufefel,  becauTc  without  it  we  may  be  apt 
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(bfoetimes  to  make  Trials,  that  cannot  be  ibon  enough  brought  to  an  Iflue, 
afid  To  we  may  miftake  the  Lois  of  Lisht  in  the  Fifh  to  be  a  Deprivation  of 
it^  caufed  by  tne  Experiment^  which  indeed  is  but  a  Ceilation  according  to  the 
Bfual  Courfe  of  Nature. 

Ex.  XIV.  We  put  a  piece  of  Jhimng  Fijb  into  a  wide-mouth*d  Glals,  about 
half  £ll'd  with  fair  Water,  and  having  plac'd  this  Glafs  in  a  Receiver^  we  ex- 
kniftedthe  Airfora  good  while,  to  obierve^  whether  when  the  Preffure  of  the 
Air  was  removed,  and  yet  ( by  Reafon  of  the  Water  that  did  before  keep  the 
Air  from  immediately  touching  the  Fifh )  the  Exhauflion  of  the  Receiver  did 
not  dtmive  the  Fifh  of  that  Contaft  of  Air,  which  it  had  lofl  before  :  Whe« 
thcr,  I  fav,  in  this  Cafe  the  Abfence  of  the  Air  would  have  the  fame  Influ* 
CQce  on  tne  fhining  Body,  as  in  the  former  Experiments. 

And  here,  as  far  as  the  numerous  Bubbles  excited  in  the  Water  would  ^ve 
OS  leave  to  difcern  it,  we  could  not  perceive,  that  either  the  Abfence  or  Rc- 
tomof  the  Air  had  any  great  Operation  upon  the  Light  of  the  immerfed  Body. 
I  fhall  here  inform  you,  that  tho*  when  I  formerfy  put  together  fome  Notes 
about  luminous  Bodies,  I  confined  not  my  Obfervations  to  one  or  two 
Sorts  of  Fifhes,  yet  thcfe  Experiments  were  all  of  them  ( except  a  collateral 
one  or  two )  made  with  PFhitings^  which,  among  the  Fimcs  I  have  had  oc- 
cafion  to  take  notice  of,  is  (except  one  fort  that  I  cannot  procure)  the  fit- 
ttfl  for  fuch  Trials, 

Exp.  XV.  To  profccute  the  I.  and  IX.  Experiments  in  one  Trial,  we  took 
fomewhat  ktc  at  Night  a  Piece  of  rotten  Fifh,  which  we  judged  to  fhine 
too  ftrongly  to  be  quickly  deprived  of  all  its  Light,  and  having  put  it  into  a 
fmall  and  clear  Receiver^  we  found,  as  we  had  fbrefeen,  that  the  Eight  was  much 
itnparrcd,but  nothing  near  fupprcfTcd  by  the  withdrawing  of  the  Air.  Whci-efore 
having  removed  the  iZfr^wfrinto  a  convenient  Place,IcausM  it  to  be  brought  to 
me  about  Midnight,  and  having  made  the  Place  pretty  dark,  I  perceived  the 
included  Body  to  continue  to  fhine  more  vividly  than  one  would  have  expec- 
ted, (and  if  I  mifbke  not  I  faw  it  fhining  in  tfie  Morning  whil ft  it  was  dark  3 ) 
but  the  Night  after,  coming  to  look  upon  it  again,  its  Light  appeared  no 
mote :  Notwithflanding  which,  I  made  a  fhift  to  keep  out  the  Air  about  14 
Hours  longer,  and  fo  after  48  Hours  in  all,  we  opened  the  Recrtvef  in  a  dark 
Place,  andprefently  upon  the  Ingrefs  of  the  Air,  were  pleafingly  falutcd  with: 
fo  vivid  an  Apparition  of  Light,  that  the  included  Body  continued  to  fhinc,whcii 
carried  into  a  Room,  where  there  was  both  Fire  and  Candle,  if  it  were  but 
by  a  Hat  fkreen'd  from  the  Beams. 

Being    encouraged,  as  well  as  pleafcd  with  this  Succefs*  we  forthwith  cx- 
haafled  the  Air  once  more  out  of  the  fame  Receiver,  and  naving  kept  it  about 
4  Hours  longer,  welook'd  upon  it  again  in  a  dark  Place,  and  finding  no  Ap- 
pearance of  Light,  let  the  Air  in  upon  it,  whereby  it  was  made  to  fhine  again, ' 
and  that  vieoroufly  enough. 

The  Suddennefs,  with  which  the  included  Body  appeared  to  be,  as  *twere^ 
rekindled  upon  the  firfl  Contaft  of  the  jiir^  revived  in  me  fome  Sufprcidns,  I 
have  had,  about  the  poffible  Caufcs  of  thcCc  Jhort^iv'd  Jpparitions  of  Light y 
(for  I  fpc^  not  now  of  real  Lamps  fotrad  in  Tombs,  for  a  Reafon  to  be  Fold 
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you  another  Time)  which  difclofiog  themlelves  upon  Mens  coning  fd^  tni 
confequently  letting  in  frefh  Air  into  Vaults,  that  had  been  very  long  clofei 
did  foon  after  vaniln, 

Thefe  Thoughts,  as  I  was  faying,  occurred  to  me  upon  what  I  had  been 
relating,  by  Reafon  of  thtjudden  Operation  of  the  frefh  Air,  upon  a  Body, 
that  but  a  Minute  before  diiclofed  no  Light.  For  tho'  the  Lights  reported  to 
have  been  feen  in  Caves,  quickly  difappeared,  which  that  of  our  Fifh  did  not| 
yet  that  Difference  might  poflibly  proceed  from  the  Tenacitv,  or  fome* other 
Difpofition  of  the  Matter,  wherein  the  Luminoufnefs  of  tne  Fiih  refides: 
For  I  remembred  that  I  had  more  than  once  obferved  a  certain  gUmmoiog 
and  fmall  Light  to  be  produced  in  a  Sort  of  Bodies,  upon  putting  uiem  outot 
their  former  Reft,  and  taking  them  into  the  Air  >  which  iparks  would  vaniih 
themfelves,  fometimes  withm  one  Minute,  fometimes  within  a  few  Miniues. 
But  as  thefe  Thoughts  were  but  tranCcnt  Conjectures  \  fo  I  ftiall  not  enter- 
tain you  any  longer  about  them,  but  rather  contenting  my  felf  with  the  Hint 
already  given,  take  notice  of  what  may  be  more  certainly  deduced  from  our 
Experiment,  which  is,  that  the  Air  may  have  a  much  greater  Intereft  in  di- 
vers odd  Phenomena  of  Nature,  than  we  are  hitherto  aware  of. 

And  for  Confirmation  of  our  Experiment,  I  ihall  add,  that  having  in  ano- 
ther Receiver  eclipfed  a  Piece  of  Fim  that  (hone  when  *twas  put  in  more  lan^ 
guidly  than  divers  others  we  had  tried,  I  kept  it  about  )  Days  and  3  Nights  in 
^Heceiver^  afrer  which  I  opened  it  in  the  Dark,  and  upon  letting  in  the  Air 
upon  this  Body,  that  ihined  but  faintly  at  firllj  it  immediately  recovered  its 
(b  long  fuppreued  Light.  And  having  included  another  Piece  chat  was  yet 
more  &int  than  this,  when  it  was  put  mto  the  Receiver^  and  having  kept  this 
Piece  alfb  3  Davs  and  3  Nights  in  the  exhaufted  Gkfs,  I  let  in  the  Air  upon 
it,  and  notwitnftanding  the  Darkne(s  of  the  Place,  nothing  of  Life  was 
thereupon  revived.  But  this  being  little  other  than  I  expe&ed  from  a  Body 
that  mined  fo  faintly,  when  'twas  put  into  the  Receiver^  and  had  been  kept 
there  fo  long,  I  refolved  to  try  whether  the  AppuUc  and  Contra6t  of  the  Air 
would  have  that  Operation  after  fome  Time  that  it  had  not  at  firft^  and  ac- 


fFhitinp^  whereof  the  one,  before  it  was  put  in,  fearce  {honefo  vividly  as  did 
the  other  after  the  Receiver  was  exhaufted  ^  and  having  ordered  the  Matter 
fb,  that  we  were  able  to  keep  out  the  Air  for  (bme  Days,  at  the  End  of  about 
48  Hours,  we  found,  that  the  more  ftrongly  fhining  Body  retained  yet  a  deal' 
of  Light }  but  afterwards  looking  upon  them  both  in  a  dark  PUce,  we  could 
not  perceive  in  either  any  Shew  of  Light.  Wherefore  having  let  in  the  Air 
into  that  Receiver^  whereinto  the  Bocfy  that  at  firft  ihined  the  faintlier  had 
been  pur,  there  did  not  enfue  any  glimmering  of  Light  for  a  pretty  while  ^ 
nay,  upon  the  rufliing  in  of  the  Air  mto  the  other  Glals,  the  Body  thatat  £rft 
fhone  \o  ftrongly,  and  that  continued  to  ftiine  fo  long,  fhewed  no  glimmering 
of  Light.  But  within  lefi  than  a  quarter  of  an  Hourwefaw  a  manifeft  Light 
in  the  Body  laft  named,  and  a  while  after  the  other  alio  became  vifible,  but  by 
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a  Light  veiy  dim.  The  more  luminous  of  theie  Bodies  I  o&{enred  to  retain 
fome  Light  24  Hours  after  ^  and  the  hitherto  recit^  Experiment  had  this  pe«- 
culitf  Inftance  in  it,  that  the  z  Receivers  were  uninterruptedly  kept  exhaufted 
no  Itfs  than  4  Days,  and  as  many  Nights. 

LXXVII.  1. 1.  We  put  a  fulf  grown  Duck  into  a  Receiver,  whereof  ihe pna,nuuicii 
fiird,  by  our  Guefi,  a  tnird  Part,  or  fomewhat  more,  but  was  not  able  to  ^^f^rimmtsi. 
fiand  in  any  eafic  Pofture  in  it  5  then  pumping  out  the  Air,   within  the  fhortS^^^ 
Space  of  one  Minute,  ihe  appeared  much  difcompofed,  and  between  that  JJ^**^ 
and  the  fecond  Minute,    her  ftrugling  and  convuluve  Motions  increafed  fo 
much,  that  her  Head  alfo  hanging  careleily  down  >  ihe  feemed  to  be  juft  at  the 
Point  of  Death :  So  that  it  did  not  appear  that,    notwithftanding  the  pecu- 
liar Strufture  of  fome  Veflels  about  the  Heart,  which  enables  theie  and  other 
Water  Birds  to  continue  without  Refpiration  for  fome  Time  under  the  Wa- 
ter, this  Duck  was  able  to  hold  out  confiderably  longer  than  a  Hen,  or  otheo 
Binl  not  aquatick  might  have  done. 

This  Duck,  being  revived  upon  the  Admiffion  of  frelh  Air,  and  again  ihuc 
up  itt  the  iame  Receiver  with  the  Air  in  it,  continued  five  Times,  as  long  as  be- 
fore, without  appearing  any  ways  difcompofed. 

z.  We  conveyed  a  Duckling,  that  was  not  yet  callow,  into  the  (ame  Re^ 
teiver,  and  obferv'd,  that  before  the  firft  Minute  was  quite  ended,  (he  gave^ 
manifeft  Tokens  of  being  much  difordered,  and  before  a  lecond  Minute  wa» 
expirol,  feveral  convuUive  Motions  obliged  us  to  let  the  Air  in  upon-  her^ 
whereby  ihe  quickly  recovered. 

iV.  B.  When  the  Receiver  was  pretty  weU  exhaufted^  flie  appeared  mani* 
kOuly  higiKt  than  before  the  Air  was  withdrawn,  efpeciolly  about  the  Crop,, 
though  mat  was  very  turgid  before.  We  kept  the  feme  Duckling  in  the 
feme  Receiver  very  clofe,  to  keep  out  all  external  Air,  and  to  keep  in  the  ex* 
cremeutitious  Steams  of  her  Body  for  above  6  Minutes  without  perceiving  her 
to  grow  fick  upon  her  Impriibnment. 

U.  I.  Jan.  166^.  We  included  a  Viper  in  a  (msX\  Receiver,  and  as  we  drew^^x^ 
out  the  Air,  {he  began  to  fwell,  and  afforded  us  theie  Phenomena. 

1.  It  was  a  good  while  after  we  had  left  pumping,  e'er  the  Viper  began  tO' 
(well  fo  much*as  to  be  forced  to  gape,  which  afterwards  fhe  did. 

2.  That  ihe  continued,  by  our  EiHmate,  above  zf  Hours  hi  the  exhaufted' 
Receiven,  without  giving  clear  Proof  of  her  being  kill'd. 

3.  That  after  ihe  was  once  fo  fwelled,  as  to  be  compelled  to  open  Her  Jaws,, 
fhe  appeared  (lender  and  lank  again,  and  yet  very  foon.  after  appeared  fweird- 
again,  and  had  her  Jaws  disjoined  as  before. 

z.  We  took  a  Viper,  and  including  her  in  the  greateft  Sort  of  fmall  Re^^ 
mivers,  we  edipded  the  Glafei  very  carefully,  and  the  Viper  mov'd  up  and* 
down  within,  as  it  were  to  feek  for  Air,  and  after  a  whue  foamed  a  little* 
at  the  Mouth,  and  left  off  that  Foam  flickinff  to  the  infide  of  the  Glafs,- 
Her  Body  fwelled  not  confiderably,  and  her  Neck  Icfs,  till  a  pretty  while 
after  we  had  left  pumping  5  but  afterwards  the  Body  and  Neck  grew  wo-* 
digioufly  tumid,  and  a  Blifter  appeared  upon  tbe^  Back.  .  An  Hour  ana '  an^ 
h^  after  the  ExhaufUon  of  the  Receiver  (^bich  we  then^by  Trials  found  to- 
be 
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be  pretty  ftaunch)  the  diftcndcd  Viper  did  give  by  Motion. manifcft  Signs  of 
Life  >  but  we  obferved  none  afterwards.  The  Tumor  reached  to  the  Neck, 
but  did  not  fecm  much  to  fwcll  the  under  Chap.  Both  the  Neck  and  a 
great  Part  of  the  Throat  being  held  betwixt  the  Eye  and  the  Candle,  were 
tranfparent  enough,  where  the  Scales  did  not  darken  them.  The  Jaws  re- 
mained mightily  opened,  and  (bmewhat  diftortcdj  the  Epighttis  with  the 
Rimula  Laryngis  ( which  remained  gaping )  was  protruded  almoft  to  the  fer- 
ther  End  of  the  nether  Chap.  As  it  were  from  oeneath  this  Epiglottis  came 
the  black  Tongue,  and  reached  beyond  it,  but  feemed  by  its  pofturc  not  to 
have  any  Life,  and  the  Mouth  alfo  was  grown  blackiih  within:  But  the  Air 
being  re-admitted  after  13  Hours  in  all,  the  Viper's  Mouth  was  prcfcntly 
clos'd,  though  foon  after  it  was  opened  again,  and  continued  long  fo  %  and 
fcorching  or  pinching  the  Tail  made  a  Motion  in  the  whole  Body,  that  ar- 
gued fome  Life.  ^ 

3.  Jpril  if.  We  included  an  ordinary  harmlefs  Snake,  together  with  a 
Gage,  in  a  pretty  portable  Receiver^  which,  being  exhaufted  and  well  iecur'd 
ag^nfl:  the  ingrefs  of  the  jfifj  was  laid  afide  in  a  auiet  place,  where  it  conti- 
nued from  I  o  or  1 1  a  Qock  in  the  Forenoon,  till  aoout  9  the  next  Momiag  | 
and  then,  though  he  feem'd  to  be  dead,  and  gave  no  Signs  of  Life  upon  the 
ihaking  of  the  Receiver^  yet  upon  holding  the  Glais  at  a  convenient  Diffamce 
from  a  moderate  Fire^  he  did  m  a  fhort  Time  manifeft  himfelf  to  be  alive  by 
feveral  Tokens,  and  even  by  putting  forth  his  forked  Tongue.  In  that  Con- 
dition I  left  him,  till  the  next  Day  early  in  the  Afternoon  5  at  which  Time 
he  was  grown  paft  Recovery,  and  his  Jaws,  which  were  formerly  ihut,  ga- 
ped exceeding  wide^  as  if  they  had  Men  ftretched  open  by  fome  external 
Force. 
Froggs.  m*  <•  S^'  9^S  166 1.  We  took  a  large  lufty  Frog,  and  having  included 
her  in  a  fmall  i2^^m;^,wedrewout  the  Air,  and  left  her  not  very  much  (welled, 
and  able  to  move  her  Throat  from  Time  to  Time,  though  not  fo  faft  as  when 
{he  freely  breathed  before  the  Exfuftion  of  the  Air.  She  continued  alive 
about  X  Hours  that  we  took  notice  of,  fometimes  removing  from  the  one 
fide  of  the  Receiver  to  the  other  5  but  flie  fwell'd  more  than  before,  and  did 
not  appear  by  any  Motion  of  her  Throat  or  Thorax  to  exercife  Rdfpiration, 
but  her  Head  was  not  very  much  fwell'd,  nor  her  Mouth  forcol  open.  After 
ihe  had  remained  there  fome  what  above  3  Hours  (for  it  was  not  ji  Hour) 
perceiving  no  Sign  of  Life  in  her,  we  let  in  the  jfir  upon  her,  with  which 
the  formerly  tumid  Body  fhrunk  very  much,  but  feemM  not  to  have  any 
other  Change  wrought  in  it ;  and  though  we  took  her  out  of  the  Reaiver^ 
yet  m-t\ic  free  Air  it  felf,  (he  continued  to  appear  ftark  Dead.  Neverthelefe 
to  fee  the  utmoft  of  the  Experiment,  having  caufed  her  to  be  laid  upon  thd^ 
Grafi  in  a  Garden  all  Night,  the  next  Morning  we  found  her  perfedly  alive 
again. 

z.  Jan.  xsf^^  1660.  About  1 1  of  the  Clock  in  the  Forenoon,  we  put  a  Frog 
into  a  fmall  Receiver^  containiM  about  if^  Ounces  Troy  Weight  of  fFaterjOUi 
of  which  we  had  tolerably  wcU  drawn  the  ^/>,  (fo  that  when  we  turned  the 
Cock  under  fTatpr^  itfockcd  in  about  1 3t  0»ww  of  fTater : )  The  Frog  coo- 
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tinucd  in  it  (the  Reaiver  all  the  while  under  pf^atcr)  lively  enough  till  about 
f  of  the  Qock  in  the  Afternoon,  when  it  expired.  The  Frog  at  the  firft 
iccm'd  not  to  be  much  altered  by  the  ExfuRion  of  the  Jir^  but  continued 
breathing  both  with  her  Throat  and  Lungs. 

J.  Sept.  6^\  i66z.  We  included  into  a  large  Receiver  a  couple  of  Frogs  new- 
ly taken,  the  one  not  above  an  Inch  long,  and  proportionally  flender  j  the 
other  very  large  and  lufly.  Whilft  the  jfir  was  drawing  out,  the  leflcr  Frog 
ftippcd  up  and  down  very  lively,  and  fomewhat  to  our  Wonder,  clambered 
op  Icveral  Times  to  the  fides  of  the  Receiver^  infomuch  that  he  ibmetimcs 
reftcd  himfelf  againft  the  fides  of  the  Glafs,  when  his  Body  feem'd  to  be  per- 
pendicular to  the  Horizon^  if  not  in  a  reclining  Pofture.  He  continued  to 
Ikip  up  and  down  a  while  after  the  Ex  fusion  of  the  jAV,  but  within  a  quar- 
ter of  an  Hour  ( meafur*d  by  a  Minute-lFatcb )  we  perceived  him  to  lye  ftark 
dead,  with  his  Belly  upwards.  The  other  Frog  that  was  very  large  and  ftrong, 
tho'  he  began  to  fwell  much  upon  the  withdrawing  of  the  jfir^  and  feemM  to 
be  diftrdTra,  by  his  frequently  leaping  up,  after  the  Jir  was  drawn  out,  which 
he  did  not  before,  yet  being  as  we  faid  very  lufty,  he  held  out  half  an  Hour  '^ 
at  which  Time  the  Weight  of  the  outward  jlir  broke  the  Receiver^  and 
thereby  brought  him  a  Reprieve. 

4.  Sept.  II.  We  took  a  fmall  Frogy  and  having  conveyed  her  into  a  very 
fm^l  portable  Receiver^  we  began  to  pump  out  the  Air.  At  firft  fhe  was 
lively  enou2h,  but  when  the  Air  began  to  be  confidcrably  withdrawn,  ihe  ap- 
peared to  be  very  much  difquieted  (leaping  fometimes  after  an  odd  Manner, 
as  it  were  to  get  out  of  the  uneafie  Priion;  but  yet  not  fo,  but  that  after  the 
Operation  was  ended,  and  the  Receiver  taken  off,  the  Frog  was  perfe&ly 
alive,  and  continued  to  appear  fo  ( if  f  am  not  miftaken)  near  an  Hour,  tho* 
the  jlbdomen  was  very  much,  and  the  Throat  fomewhat  extended  ^  this  latter 
Part  having  alfo  left  that  wonted  panting  Motion  that  is  fuppofed  to  argue  and 
accompany  the  Refpiration  of  Frogs.  At  the  end  of  about  3^  Hours,  after 
the  Removal  of  the  Receiver  from  the  Pump^  the  Air  was  let  in  1  whereujpon 
the  Abdomen^  which  by  that  Time  was  ftrangely  fwell'd,  did  not  only  lub* 
fide,  but  ieem'd  to  have  a  great  Cavity  in  it,  as  the  Throat  aUb  propor- 
tionally had  s  which  Cavities  continued,  the  Frog  being  gone  paft  all  Reco« 
very. 

f .  Jpr.  14.  A  large  Frog  was  conveyed  into  a  plated  Receiver ^  and  the  jtir 
being  withdrawn,  her  Body  by  Degrees  was  diftended.  The  Receiver  with 
the  ^age  were  kept  under  Water  near  7  Hours  >  at  the  End  of  which  I  found 
the  Receiver  ftaunch,  but  the  Frog  dead,  and  exceedingly  fwellcd  j  upon  the 
letting  in  of  the  Jlir^  (he  became  more  hollow  and  lank  than  ever. 

IV.  Being  defirous  to  tty,  whether  Animals  that  had  lately  been  accuftom-  J^^iAp. 
cd  to  live  either  without  anv,  or  without  a  full  Refpiration^  would  not  be 
more  difficultly  or  flowly  kill'd  by  the  want  of  the  Air^  than  others,  which 
had  been  longer  ufed  to  a  free  Refpiration^  we  took  a  Kitling  that  had  been 
kitten*d  the  Day  before^  and  put  it  into  a  very  fmall  Receiver  that  we 
eu^ed  to  hold  about  a  Pint  or  lefs,  that  it  mignt  be  the  fooner  exhauftcd. 
Within  one  Minute^  or  a  little  more,  after  the  Air  firft  began  to  be  with- 
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drawn,  the  little  Animal,  who  in  the  mean  Time  had  gafped  for  Life,  and  had 
feme  violent  Convulfions^  lay  as  Dead,  with  its  Head  downwards,  and  its 
Tongue  out  j  but  upon  letting  in  of  the  Air,  it  did  in  a  Trice  fliew  Signs 
of  Life,  and  being  taken  out  of  the  Receiver^  quickly  recovered. 

Another  of  the  fame  Litter  being  put  into  the  fame  Receiver^  quickly  be- 
gan, like  the  other,  to  have  Convuljionsy  after  which  it  lay  as  dead.  But 
tho'  we  continued  pumping,  and  could  not  perceive  that  the  Engine  leaked 
more  than  in  the  former  Experiments  >  the  Kitling  began  to  ftir  again,  and  after 
a  while  had  ftronger  and  more  general  Convuljions  than  before,  till  at  the  End 
of  full  5  Minutes  after  the  ExjuSlion  of  the  Jir  was  begun,  the  Jnimal  fecm- 
ing  quite  Dead,  was  taken  out  of  the  Veflcl,  and  lay  with  its  Mouth  open, 
and  Its  Tongue  loUing  out,  without  any  fenfible  Breathing  and  Pulfation  j  till 
having  ordered  it  to  be  pinched,  the  Pain,  or  fome  internal  Motion, 
produced  by  the  external  Violence  done  to  it,  made  it  immediately 
give  manifeft  Signs  of  Life,  tho'  there  was  yet  no  fenfible  Motion  of  the 
Ileart  or  the  Lungs  >  but  afterwards  gaping  and  fetching  its  Breath  in  an  odd 
Manner,  and  with  much  draining,  as  I  have  fcen  fome  Foetus's  do  when  cut 
out  of  the  JVomby  it  by  little  and  little^  within  about  a  quarter  of  an  Hour, 
recovered.  « 

Inclofing  another  Kitling  kitterfd  at  the  fame  Time,  in  the  fame  Receiverj 
we  obferv'd,  that  diverfe  violent  Convuljions^  as  it  were  gaining  for  Brcatb, 
into  which  it  began  to  fall  at  the  fecond  or  third  Suck,  encled  in  a  feeming 
Death,  within  wout  a  Minute  and  a  half.  A  while  after,  not  with  {landing 
our  continuing  to  pump,  the  Kitling  gave  manifeft  Signs  of  Life,  which  was 
not  till  it  hadcndured  diverfe  Convuluons,  as  great  as  thofe  of  the  firft  Fit, 
if  not  greater.  When  7  Minutes  from  the  Beginning  of  the  Exhauftion  were 
completed  we  let  in  the  ^/>,  upon  which,  the  httle  Creature  that  fecm'd 
ftark  dead  before,  made  us  expeft  that  it  might  recovery  but  tho'  we  took 
it  out  of  the  Receiver  and  put  jlqua-vita  into  its  Mouth,  yet  it  irreco- 
verably died  in  our  Hands. 

By  what  has  been  related,  it  appears,  that  thofe  Animals  continued  i  Times 

longer  in  the  exhaufted  Receiver,  than  other  Animals  of  that  Bignels  would 

probably  have  done. 

7»#Air «»-     V.  I.  We  put  fome  Water  in  an  open  Tube^  and  fuffer'd  thzjlir  latitant 

5jJ^  j^^in  it  to  efcapc  in  an  exhaufted  Receiver^  without  any  Artifice  to  catch  it  j    by 

quOTfc       which  Trial,  the  Water  did  not  part  with  any  thing  of  its  Bulk,  that  made  a 

Diminution  fenfible  to  the  Eye. 

z.  A  chymical  Pipe,  feal'd  at  one  End,  and  36  Inches  (or  fome  what  lefs  ) 
in  Length,  was  fiird  with  Water,  and  inverted  into  a  Glals  Veflel,  not  two 
Inches  in  Diameter,  and  but  -^'^^  of  an  Inch  or  little  more  in  Depth.  Thcfe 
Glaifes  being  conveyed  into  a  fit  Receiver,  and  the  -^/V  being  leimrelypump'd 
out,  and  fomewhat  flowly  re-admitted,  the  numerous  Bubbles  that  haa  afccn- 
ded  during  the  Operation^  conftituted  at  the  Top  an  Aerial  A^regate^zvaoMnXr 
ing  to  tI"  wanting  about  an  100  Part  of  an  Inch, 

3 .  Prdcntly  after  another  Tube  was  fiU'd  again  with  the  fame  Water,  and 
inverted,  and  the  Water  being  drawn  down  to  the  Surface  of  the  vcflcl- 
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led  Water,  and  the  Air  let  in  again,  the  Water  was  impeird  up  to  the  very 
Top,  within  a  lo**'  and  half  a  Tenth  of  an  Inch. 

4^  The  Tube  for  meafuring  the  Jir  laticant  in  the  Water,  was  ^jf  Inches 
above  the  Surface  of  the  ftagnant  Water  :  The  Air  coUcdcd  out  o?  the  Bub- 
bles at  the  Top  of  the  Water,  was  the  firft  Time  i  of  an  Incb^  and 
fomewhat  better  >  the  fecond  Time  we  eftimated  it  but  +  and  -Jv-  The  firft 
Time  the  Water  in  the  Pipe  was  made  to  fubfide  fiiU  as  low  as  the  Surface  of 
the  rcftagnant  Water:  The  fecond  Time,  the lowcft we  made  it  fubfide (ccm*d 
to  be  4  or  f  Inches  above  the  Surface  of  the  Water  in  the  open  Veflcl. 

I  muft  here  advertife,  that  the  jtir  at  the  Top  of  the  tube  did  poflefi  more 
Room  than  its  Bulk  did  abfolutely  require,  becaufe  it  was  fomewhat  defen- 
ded from  the  Preflure  of  the  Atmofphmre  by  the  Weight  of  the  fubjacent  Cy- 
linder of  fVater^  which  might  be  about  ?  or  4  Foot  long. 

f .  We  provided  a  clear  round  Glafs^  nirnifh'd  with  a  Pipe  or  Stem  of  about 
p  Inches  in  Length,  the  globulous  Part  of  the  Glafs  being  on  the  outfide  about 
37  Inches  in  Diameter^  the  Pipe  of  this  Glafs  was  within  an  Inch  of  the  Top 
melted  at  the  Flame  of  a  Lamp,  and  drawn  out  for  two  or  three  Inches  as 
flender  as  a  Crow's  Quill,  that  the  Decrement  of  the  fTater  upon  the  Recefs 
of  the  Air  harboured  in  its  Pores^  might,  if  any  {hould  happen,  be  the  more 
cafily  obferved  and  eftimated.  Above  this  flender  Part  of  the  Pipe^  the  Glafs 
was  of  the  fame  Largenefs  ( or  near  it )  with  the  reft  of  the  Pipe^  that  the 
Aerial  Bubbles^  afcending  thro'  the  flender  Part,  might  there  find  Room  to 
break,  and  fo  prevent  the  over-flowing,  or  lols  of  any  Part  of  the  IFater. 

This  Veflel  oeing,  not  without  Difiiculty  and  fome  Induftry,  fiU'd,  till  the 
Lifuor  reached  to  the  Top  of  the  flender  Part,  where  not  Dcing  uniformly 
enough  drawn  out,  it  was  fomewhat  broader  than  elfewhere  j  we  conveyed 
the  Glafs,  together  with  a  Pedeftal  for  it  to  reft  upon,  into  a  tall  Receiver^  and 
pumping  out  the  Air,  there  difclofed  themfelves  numerous  Bubbles  afcending 
nimbly  to  the  upper  Part  of  the  Glafs^  where  they  made  a  kind  of  Froth  or 
Foam  5  but  by  Reafbn  of  the  above-mentioned  Figuration  of  the  Veflcl,  they 
broke  at  the  Top  of  the  flender  Part,  and  fo  never  came  to  overflow.  This 
done,  the  Pump  was  fufier*d  to  reft  a  while,to  give  the  Aerial  Particles^  lodg- 
ed in  the  Water y  Time  to  feparate  themfelves  and  emerge,  which  when  they 
had  done  a  pretty  while,  the  Pump  was  ply'd  again,  for  fear  fome  Air  fliould 
have  ftolen  into  fo  large  a  Receiver. 

Thefc  Viciflitudes  of  Pumping  and  Refiing  lafted  for  a  confidcrable  Time,  till 
at  length  the  Bubbles  began  to  be  very  rare,  and  we  weary  of  Waiting  any 
longer )  foon  after  which,  the  external  Air  was  let  into  the  Receiver ^  and  it 
appeared  fomewhat  ftrange  to  the  Spedators,  that  notwithflanding  fo  great  a  Mul- 
titude of  Bubbles  as  had  efcaped  out  of  the  Water^  I  could  not  by  attentively 
comparing  the  Place  where  the  Surface  of  the  tVater  refted  at  firft  ( to  whicn 
a  Mark  had  been  aflix'd)  with  that  where  it  now  ftood^  I  could  not,  I  fay, 
difcem  the  Diflerence  to  amount  to  above,  if  fo  much,  as  an  Hair*s  breadth  % 
and  the  chief  Operator  in  the  Experiment  profefled,  that  for  his  part,  he. 
could  not  perceive  any  Dificrence  at  all. 

F  f  i  6.  FiUing 
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6.  Filling  a  Gk(s  of  the  feme  Sbape^  and  much  of  the  fame  Bignefi,  with 
Claret-Wine^  and  placing  it  upon  a  convenient  Pcdeftal,  in  a  tall  Receiver^  we 
cairfcd  fome  of  the  Air  to  be  pumped  out :  Whereupon  in  a  fhort  Time  there 
craerg'd  thro*  the  flendcr  Pipe  fo  very  great  a  Multitude  of  Bubblcs,that  were 
darted  as  it  were  upwards,  as  did  not  a  little  both  pleafe  and  (urprize  the  Be- 
holders :  But  it  forced  us  to  go  warily  to  work,  for  fear  the  Glafi  ihould 
break,  or  the  JVine  overflow.  Wherefore  we  feafonably  left  off  pumping, 
before  the  Receiver  was  any  thing  near  exhaufted,  and  fufFcred  the  Bubbles  to 
get  away  as  they  coukJ,  till  the  prefent  Danger  was  over  pafled,  and  then  from 
Time  to  Time  we  pumped  a  little  more  Air  out  of  the  Receiver^  till  we  were 
weary,  the  withdrawing  of  a  moderate  Quantity  of  Air  at  a  Time  fufficing, 
.  even  at  the  latter  End,  to  make  the  Bubbles  not  only  copioufly,  but  very 
fwiftly  afcend,  (by  a  Minute- ff^aub)  for  above  a  quarter  of  an  Hour  toge- 
ther. 
Skt!hF4hes.  VI.  X .  An  OjfteT  being  put  into  a  very  fmall  Receiver^  and  kept  in  long 
enough  to  have  fiiccefliveTy  kilPd  three  or  four  Birds  or  Beafts,  t^c.  Was  not 
thereby  kiird,  nor,  for  ought  we  could  perceive,  confiderably  difturb'd,  only 
-  at  each  Suck  we  perceived,  that  the  Air  contained  between  the  2  Shells  broke 
out  at  their  Commiflure;  as  we  concluded  from  the  Foam  which  at  thofc 
Times  came  forth  all  round  that  Commifllxre.  About  24  Hours  after,  I  found 
that  both  this  and  another  that  had  been  put  into  the  Receiver  at  the  fame 
Time,  were  alive. 

z.  We  put  a  pretty  large  Craw-Fijb  into  a  pretty  large  Receiver^  and  found 
that  tho*  he  had  been  injur'd  by  a  Fall  before  he  was  brought  thither,  yet  he 
ieem'd  not  to  be  much  incommoded  by  being  included,  till  the  Air  was  in 

great  Mealure  pumped  out,  and  then  its  former  Motion  prefently  ceas'd,  and 
e  lay  as  dead  >  till  upon  the  letting  in  a  little  Air  into  the  Receiver^  he  be- 
gan forthwith  to  move  afrcfh  j  and  upon  the  withdrawing  the  jiir  again,  or 
prefently,  as  before^  became  movclels.  Having  repeated  this  Trial  2  or  5 
Times,  we  took  him  out  of  the  Recciver,wherc  he  appeared  not  to  have  fufFer*d 
any  Harm. 

5.  Having  put  an  Oyfier  into  a  Vial  full  of  fFater^  before  we  included  it  in 
the  Receiver^  it  prov'd  fo  ftrong  as  to  keep  it  fclf  clofe  /hut,  and  reprefs'd 
the  Eruption  of  the  Bubbles  that  in  the  other  did  force  open  the  Shells  from 
Time  to  Time,  and  kept  in  its  own  Air  as  long  as  we  had  occafion  to  conti- 
nue the  Trials. 

4.  Moreover  a  Craw-Fijh^  that  was  thought  more  vigorous,  being  (ubfti- 
tuted  in  the  Place  of  the  former  CraW'FiJh^  tho*  once  he  feemcd  to  lofe  his 
Motion  together  with  the  Air,  yet  afterwards  he  continued  moving  in  the  Re- 
ceiver^ in  fpite  of  our  Pumping. 
jtsediFijh.  VII.  We  took  a  Receiver  fhap*d  almoft  like  ^Bolt-beaJ^  containing  by  Efti- 
mation  near  a  Pint^  and  the  globulous  Part  of  it  being  almoft  half  full  oiU'^a^ 
ter^  we  put  into  it,  at  the  Orifice  (which  was  pretty  large)  a  fmall  Gudgeon 
about  J  Inches  long,  which  when  it  was  in  the  fVater^  f\vam  nimbly  up  and  down 
therein.    Then  having  drawn  out  the  Air  fo  well,  that  we  gucfled  by  a  Gage 
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that  about  15  Parts  of  zo  or  more  might  be  exhaufted,  we  fecured  our  fcFres 
thic  the  Regrefi  of  the  Air  ihould  not  injure  our  Experiment,  about  whicb 
we  obferv^d  that, 

I.  The  Neck  of  the  Glafi  being  very  k)i^,  though  there  appeared  great 
Storcof  Bubbles  all  dx>ut  the  Fifh  >  yet  the  reft  of  the  Water,  notwithlbuid- 
iog  the  withdrawing  of  (b  much  Air  as  had  been  mentioned,  emitted  no  Frothy 
aod  but  few  Bubbles. 

1.  The  Fifh  both  at  his  Mouth  and  Gills  did,  for  a  great  while,  diicharge 
fich  a  Quantity  of  Bubbles  as  appeared  ftrange,  and  for  about  half  an  Hour  or 
more,  (Tor  much  longer  I  had  not  Opportunity  to  watch  it )  whenever  he 
refled  a  white,  new  Bubbles  would  adhere  to  many  Parts  of  his  Body  (as  if 
they  were  generated  there)  efpecially  his  Fins  and  Tail :  So  that  he  would  ap*^ 
pear  almoft  be(et  with  Bubbles  \  and  ii^  being  excited  to  fwim,  he  was  made 
to  ihake  them  off,  he  would  quickly,  upon  a  little  Reft,  be  befet  with  new 
ooes  as  before. 

J.  Ahnoft  all  the  while,  he  would  gape  and  move  his  Gills,  as  before  he 
was  included  $  thoi^h  towards  the  End  of  the  Time  that  I  watch^d^  it  often 
happened^  that  he  neither  took  in,  nor  emitted  any  ^^r/V;/ Particica  that  I 
could  perceive. 

4.  After  a  while,  he  lay  almoft  conftantly  with  his  Belly  upwards,  and  yet 
wouki  in  that  Pofture  fwim  brifkly  as  before. 

f .  Nay,  after  a  while,  he  (eem'd  to  be  more  lively  than  at  firft  putting  in  ^ 
whether  by  Reafon,  that  by  Difcharge  of  fo  manv  Bubbles, which  by  their  Dif« 
ftnfion,  perhaps,  put  him  to  Pain,  he  found  himfelf  relieved^  or  for  fome 
other  Came,  1  examine  not. 

6.  About  an  Hour  and  an  half  after  he  had  been  {ealM  up,  I  found  him 
alflDoft  free  from  Bubbles,  and  with  his  Belly  upwards,  and  feeming  (bme- 
what  tumid,  but  yet  lively  as  before.  But  an  Hour  and  a  Quarter  after 
that,  he  (eem*d  to  be  movclcfs  and  fomewhat  ftill}  yet  upon  making  the 
Gla^,  obierving  fome  faint  Signs  of  Life  in  him  by  (bme  languid  Motions* 
he  attempted  to  make  when  excited  to  them,  I  opened  the  Receiver  under 
fFater^  to  try  if  that  Liquor  and  Air  would  recover  him  5  and  the  external 
If^ater  rufhing  in,  till  it  had  fiU'd  the  vacant  Part  of  the  Ball,  and  the  greateft. 
Part  of  the  Stem  too,  the  Fifli  funk  at  the  Bottom  of  it,  with  a  greater  Ap- 
pearance than  eTer  of  being  alive  j  in  which  State  after  he  had  continued  a 
pretty  while,  I  made  a  (hift,  by  the  help  of  the  ff^afer  he  (warn  fn,  to  get 
him  through  the  Pipe  into  a  Bafon  of  frater^  where  he  gave  more  maniteft 
Signs  of  Life:  But  yet  for  fome  Hours  lay  on  one  fide  or  other,  without  be- 
ing able  to  fwim  or  lye  on  his  Belly^  which  appeared  very  much  iHrunk  in,  as 
if  fomcthing,  during  the  Time  of  its  being  paPd  up,  had  been  broken  in  hii 
JBorfy,  or  his  £eJ/y  had  been  exceedingly  diftended,  Dcyond  Rcftitution  of  its 
former  Tone. 

All  the  while  he  continued  in  the  Bafon  of  fFafer^  though  he  moved  hisr 
Gills  as  before  he  had  been  fcaVd  up  >  yet  I  could  not  perceive,  that  he  did, 
tvm  in  his  new  Water^  emit,  as  formerly,  any  Bubbles^  though  two  or 
three  Times  I  held  him  by  the  Tail  in  the  Airy  and  put  him.  into  the  PFater 
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again,  where  at  length  he  grew  able  to  lye  conftantly  upon  his  Belly,  which 
yet  retained  much  of  its  former  Lanknds.  He  lived  in  the  Bafon,  8  or  lo 
Days,  though  diverfe  other  Gudgeons  dy'd  there  in  much  fewer  Days. 
^amtded  VlIL  I.  Sept.  II.  A  fmall  Bird^  having  the  Abdtnnen  opcn'd  almoftfrom 
Ammdu  pi^jj};^  ^Q  Flank,  without  injuring  the  Guts^  was  put  into  a  (mall  Receivery  and 
the  Pump  being  fet  a-work,  continued  for  forae  Time  without  giving  any 
Signs  of  DiftrelT:  But  at  the  End  of  about  a  Minute  and  a  half  from  the  Be- 
ginning of  the  Exhaufiion^  flie  began  to  have  convulfive  yioxiom  in  the  Wings  j 
and  though  the  Convulftons  were  not  univerfal,  nor  did  appear  violent,  as  is 
ufual  in  other  Birds  from  whom  the  Air  is  withdrawn  by  thi  Engine,  yet  at 
the  End  of  two  foil  Minutes^  letting  in  the  Air,  and  then  taking  off  the  Re- 
ceiver ^  we  found  the  Bird  irrecoverable  j  not  with  (landing  which,  we  did  not 
find  any  notable  Alteration  in  the  Lungs^  and  found  the  Heart  ( or  at  leaft  the 
Auricles  of  it)  to  be  yet  beating,  and  To  it  continued  for  a  while  after. 

z.  We  took  alfo  a  pretty  large  Frog^  and  having,  without  violating  the  Lungs 
or  the  GutSy  made  two  fuch  Incifions  in  the  Abdomen^  that  the  two  curPd 
Bladders  or  Leihes  of  Lungs  came  out  almofl;  totally  at  them,  we  fufpended  the 
Frog  by  the  Legs  in  a  fmall  Receiver^  and  after  we  had  pump*d  out  a  good 
Part  of  the  Air  the  Animal  ftruggled  very  much,  and  feem'd  to  be  muchdif- 
crder'd,  and  when  the  Receiver  was  well  exhaufted,  {he  lay  ftill  for  a  while  as 
if  Ihe  had  been  Dead,  the  Abdomen  and  Thigh  very  much  fwell'd,  as  if  (bme 


rarified  Air  or  Vapor  forcibly  diftended  them.    But  as,  when  the  Frog  was 

!>ut  in,  one  of  the  Lobes  was  almofl  full,    and  the  other  almoft  ihrunk  up, 
0  they  continued  to  appear,  after  the  Receiver  had  been  exhaufted  3  but  upon 


letting  in  of  the  Air,  not  only  the  Body  ceafcd  to  -be  tumid,  but  the  Plump 
Bladckr  appeared  for  a  while  mrunk  up  as  the  other,  and  the  Receiver  being 
removed,  the  Frog  pre(cntly  reviv^d^  and  quickly  began  to  fill  the  Lobe  again 
with  Air. 
SSm?"'.  I^-  I-  The  Heart  of  an  Eel  being  taken  out  and  laid  upon  a  Plate  of  Tin 
cMjimmMs  in  a  fmall  Receiver  when  we  perceived  it  to  beat  there,  as  it  had  done  in  the 
open  Air^  we  exhaufted  the  VefTel,  and  faw,  that  though  the  Heart  grew 
very  tumid,  and  here  and  there  fent  forth  little  Bubbles,  yet  it  continued  to 
beat  as  manifeftly  as  before,  and  feem'd  to  do  fo  more  fwiftly  j  as  we  tried  by 
numbering  the  Pulfations  it  made  in  a  Minute^  whilft  it  was  in  the  exhaufted 
Receiver^  and  when  we  had  re-admitted  the  Air^  and  alfo  when  we  took  it  out 
of  the  Glafe  and  fufFercd  it  to  continue  its  Motion  in  the  open  Air. 

z.  The  Heart  of  another  Eel^  after  having  been  included  in  a  Receiver^  firft 
exhaufted  and  then  accurately  fecur'd  from  leaking,  though  it  appeared  very 
tumid,  continued  to  beat  there  an  Hour^  after  which  looking  upon  it,  and 
finding  its  Motion  very  Languid,  and  almoft  ceas'd,  by  breathmg  a  little  up- 
on that  Part  of  the  Glaft  where  the  Heart  was,  it  quickly  regained  Motion, 
'  which  I  obferv'd  a  while,  and  an  Hour  after  finding  it  to  feem  almoft  quite 
gone,  I  was  able  to  renew  it  by  the  Application  of^  little  more  Warmtn. 
^At  the  end  of  the  j^  /^^^^  j  ^ould  no  more  excite  it  by  fTarmtb  j  Where- 
fore I  fuflfefd  the  outward  Air  to  ru(h  in,  but  could  not  difcern,  that  therdby 
the  Heart  regained  any  fenfible  Motion,  though  aflifted  with  the  IVarmtb  of 
_       my  Breath  and  Hands.  4,  X.  A  fuffi- 
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X.  A  (ufficient  Number  of  Inftances  of  AmmaU  kill'd  in  the  exhaufted  Re-'^^ 
mver^  is  to  be  met  with  in  our  other  Experiments :  And  therefore  I  fhall  nov^  ^Afti^d 
fubjoin  fome  Trials,about  the  Times  wherein  Animals  may  bekill'd  by  that  want^^*'" 
of  Refpiration,  which,    in  thofe  that  are  drowned,    is  caufed  by  the  fFdfer 
that  fuffbcates  them. 

I.  Sept.  lo.  A  Green  Fincby  having  his  Legs  and  Wings  tyed  to  a  Weight, 
▼as  gently  let  down  into  a  Glafs  Body  SlVd  with  ff^ater^   and  at  the  end  of 
bdf  a  Mimae  he  was  found  quite  Dead. 

t.  A  Sparr&Wy  that  was  lufty  and  quarrelfbme,  was  let  down  after  the  (ame 
Manner )  but  though  he  feem*d  to  be  under  JVater  more  vigorous  than  the 
other  Bird,  and  continued  ftruficling  almoft  to  the  very  end  of  half  a  Minute 
from  the  Time  of  hi3  being  totsuly  Immerfed  ( during  which  flay  under  Heater 
there  afcended  from  Time  to  Time,  pretty  laree  Bubbles  from  his  Mouth)  yet 
notwithftanding  thatas  (bonas  ever  the  half  Minute  was  completed  he  was 
drawn  up,  we  found  him,  to  our  Wonder,  irrecoverably  gone. 

3.  A  imall  Moufe^  being  held  under  fVater  by  the  Tail,  emitted  from  Time 
to  Time  diverfe  Aerial  Bubbles  out  of  his  Mouth,  and  at  lafl^  as  one  of  the 
Spcdators  afErmed  hefaw,  at  one  of  his  Eyes.  Being  taken  out  at  the  end  of 
half  a  Minute  and  fome  few  Seconds,  he  yet  retained  tome  Motions  >  but  they 
proved  but  convulfive  ones,  which  at  laft  ended  in  Death. 

4.  We  took  the  Duck   mentioned  above    and    fo    tyed  a  confiderable  ra.  %.  w 
Weight  of  Lead  to  her  Body,  as  it  did  not  hinder  her  Reibiration,  and  yet^* '" 
wouU  be  fiire  to  keep  her  down  under  Water.    With  this  Qog  fhe  was  put 

into  a  Tub  full  of  clear  JVater ^  under  whofe  Surface  ihe  continued  about 
a  Minute  by  my  Watch  quietly  enough,  but  afterwards  began  to  appear 
for  a  while  much  difturbed^  which  Fit  being  over,  our  not  perceiving  any 
Motion  in  her  made  us,  at  the  end  of  the  [econd  Minute^  uke  her  out  of  the 
Water  J  to  fee  in  what  Condition  ihe  was,  and  finding  her  in  a  good  one, 
aft6r  wc  had  allow'd  her  fome  breathing  Time  to  recruit  her  felf  with  frejh 
Air,  wc  let  her  down  again  into  the  Tub,  which  in  the  mean  Time  had 
been  fiird  with  freJh  Water.  After  a  while,  ihe  began,  and  from  Time  to- 
Time  continued,  to  emit  diverfe  Bubbles  at  her  Beak.  There  alfo  came  out 
at  her  Noflxils  diverfe  real  Bubbles  from  Time  to  Time  \  and  when  the  Animal 
had  continued  about  tv)o  Minutes  or  better  under  JVater^  fhe  began  to  ftrug- 
glc  very  much,  and  to  endeavour  either  to  emerge,  or  change  Poilures ; 
the  latter  of  which  fhe  had  hberty  to  do,  but  not  the  former.  After  four 
Minutes  the  Bubbles  came  much  more  fparingly  from  her:  Then  alfo  ihe 
began  to  gape  from  Time  to  Time,  ( which  we  had  not  obferv'd  her  to  do 
before  )  but  without  emitting  Bubbles  \  and  (b  ihe  continued  gaping  tilV 
near  the  End  of  the  6'**  Minute^  at  which  Time  all  her  Motions,  ibme  of 
which  were  judged  Convulfive^  and  others  that  bad  been  excited  by  our  rouz* 
ing  her  with  a  Forceps^  appeared  to  ccafc,  and  her  Head  to  hang  carclefly 
down  as  if  ihe  were  quite  Dead.  Notwithftanding  which,  we  thought  fit 
for  greater  Security  to  continue  her  under  PVater  a  full  Minute  longer,  and 
then  finding  no  Signs  of  Life  we  took  her.  out  5  and  being  hung  by  the 
Hcds,  and  gently  preisM  in  convenient  Places,  ihe  was  made  to  void  a  pretty 
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Quantity  of  Water.  Bift  all  the  Means  that  were  tifod^  to  Tecowr  the  Bird 
to  Life,  proving  ineffi;£hial,  we  concluded,  fhe  had  been  xkad  a  full  MitMe 
before  we  removed  her  out  of  the  Wattr  :  So  that  to  fum  up  the  Event  erf 
our  Experiment^  even  this  fFater-Bird  was  not  able  to  live  in  cM  fFater^ 
without  taking  in  Frejh-Air^  above  6  Minutes. 
AW.  5v^.  I,  f .  The  Ducklings  ( mentioned  above, )  having  a  competent  Wright  ty'd  to 
*^  *•  her  Less,  was  let  down  into  a  Tub  of  JVafer.  There  came  out  Store  of  Bmb^ 
ties  at  her  Noftrils,  but  there  feem*d  to  conw  out  more  and  greater  from  a  cer- 
tain place  in  her  Headabnoft  equi-diftant  from  her  Eyes,  but  fomcwhat  lels  re- 
mote from  her  Neck  than  they.  After  much  ftruggling  .and  fre(pent  gaping, 
ihe  had  diverfe  convulfive  Motions,  and  then  let  her  Head  fall  down  back- 
ward, with  her  Throat  upwards.  To  which  movelefs  Pofture  ihe  was  redu- 
ced at  the  end  of  the  third  Minute^  if  not  a  little  fooner  ^  but  a  while  after 
there  appeared  a  raanifeft  but  tremulous  Motion  in  the  two  Parts  of  her  BiU, 
which  continued  for  (bme  Time,  but  afforded  no  Circumflamces,  who^y  we 
could  be  fure,  that  they  were  not  convulfive  Motions ;  but  thde  alfb  ccafing 
•upon  the  «nd  of  the  purtb  Minute  ,  the  Bird  was  taken  out  and  found  irre- 
coverable. 

From  thefe  two  Experiments  it  appears ,  that  tho*  B^ater-Fawl  (at  leaft 
Ducks  )  could  not  in  our  Receivers  endure  the  want  of  jiir  much  longer  than 
other  Birds  \  yet  by  that  Contrivance  of  Natm^  mentioned  about  the  Hearty 
they  are  enabled  to  continue  much  longer  under  Water. 

•6.  A  Fiper  that  was  kept  fo  many  Hours  in  an  exbuufied  Receiver  till  it  was 
concluded  to  be  ftark  dead^  and  to  have  been  ib  for  a  good  while, ,  was  kept 
all  Night  in  a  Glafs-fiody  upon  a  warm  digeflive  Furnace  ;  Whereupon  tne 
Viper  was  found,  the  next  Morning,  to  be  very  lively.  We  then  put  herin- 
to  a  tall  G]a(s-Body  fitted  with  a  Cork  to  die  Orifice  of  it,  and  deprefled 
with  Weight,  fo  that  fhe  could  come  at  no  jlir.  And  after  fhe  haa  been 
dueled  a  while,  fhe  lay  with  a  very  little  Motion  for  a  confiderable  Space  of 
Time.  At  an  Htmr  and  a  quarter  fhe  often  put  out  her  black  Tongue  \  at 
near  4  Hours  ihe  appeared  much  alive^  and,  as  I  remember,  about  that  Time 
alfo  put  out  her  Tongue,  fiivimtning  all  this  while,  as  far  as  we  obferv'd,  above 
the  Water.  At  the  end  of  about  7  Hours ,  or  more,  fhe  feem'd  yet  to  have 
fome  Life  in  her,  her  Pofhire  being  manifeftly  changed  in  the  Glafs  from  what 
it  was  a  while  before,  unlefs  that  might  proceed  from  fome  Difference  made 
in  her  Body  as  to  Gravity  and  Levity.  Not  long  after  fhe  appear*d  <]aite 
dead  ^  her  Head  and  Tail  hanging  down  movelefly,  and  dire&ly  towards  the 
Bottom  of  the  Veflel,  whilft  the  middle  of  the  Body  floated  as  much  as  the 
above-mentioned  Cork  would  permit  it. 

I  muft  here  take  notice,  that  though  fome  of  the  above-mentioned  Ani«* 
mals  feem  by  the  Relations  we  have  given  of  them,  to  have  been  a  little 
fooner  deflroy*d  by  Drownings  than  any  we  have  mentioned  were  by  our  En* 
gine^  yet  that  is  no  fure  Proo^  thzi  Suffocation  does  kill  Animals  fafter  than  the 
Deprivation  of  Air^  they  are  expofcd  to  in  our  Engine.  For  in  Drownings  that 
which  defhroys  is  applied  to  its  full  Vigor  at  the  very  firfl,  and  all  at  once : 
Whereas  our  Receivers^  being  ^made  for  fevcral  Purpofes,    the  Deprivation  of 
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\U  jnt^  tiMit  <lfey  itMkift  cairMbf  \/t  'ttiacfe  «I1  it  otWQ  im:  the  ^/rauift  fat 
^c^Voilt'by  Degrees  i  fo  thac  till  tht  laft  the  /e^mW  ^1  be  bdt  ^aM^ 
emptied.  For  Confirmation  of  which  I  have  this  to  dledK^  that,  having  m 
iht  Pretence  of  JTome  Fiftuojt^  proViddd  fot  the  Nonce  a  Veij  finaH  Receiver j 
wlierein  yet  a  Mtm/e  coM  live  iovat  TitM  if  ^e  Jfir  Wbre  left  m  it,  we  were 
ilble  to  evacdatt  it  ^t  eni-  Suckj  sUld  by  that  Advanttgi:!  we  ^ifttt  crabbd,  to 
Hte  Wbhder  6^  the  Belioider^   to  VkVL  the  Anitfisd  in  Ms  than  iui^f  a  i)^0/r* 

XI.  t.  jfir^.  t6.   A  Linnet  beihjg  piit  into  a  Receiver^  capable  to  hold  abdtot  •'MiMtr  «• 
fbnr  Pints  and  a  half  of  ff^ater^  the  Glafe  ^ra^  well  cloa'd  with  Cement  aiid  i  Tt^i^ 
Cover  J  btft  nohc  of  the  jliir  was  dra^n  out  ^th  tie  Enpfk^  or  othcrwifc*«3^ 
And  though  no  new  Airi^ira^let  in,  nt}F  any  bhange-  tnadetih  tbe  fihprifon'd 
Air,  y6t  thQ~£ird  cdnti<iubd  tWe  )  Hduri  WitH^Ot  uhy  appsvent  'Approach 
to  Death  s  and  though  it  fcemM  foMewhit  Si^k^  yet  bcihg  aAerwirds  tAken 
but  it  recovered,  aM  KvM  ftvefal  H^urs. 

I.  jf/^.  i8.  From  the  above-^Qientioned  keciiwf  abotK  half  the  Air  w& 
drawn  out^  a  Linnet  being  thfen  irr  fhe  Gkfs,  and  \ti  tbe  rarified  Abr  (  which 
appcafdl^y  a  Gage  to  continue  in  that  State)  the  BWi  lived  stn  ^/^  ^  near 
a  ([tLarter  bdfore  it  fet^m'd  in  Danger  6f  Death  \  sifter  which  the  Air  being  Ibt 
in  withotit  takii^  off  the  Receiver^  fhe  manift^y  recdvtr^d^  and  kaped  agaihft 
the  fide  of  the  Glafi;  being  tak(;n  out  Into  the  open  Air  fhe  flew  out  ot  oaf 
Hand  to  a  pretty  Diftance. 

3.  Seft,  p.  We  conveyed  into  a  Receiver^  capable  to  bold' about  4-f*  Piftts 
of  Water,  a  Lark,  togetner  with  the  Gajf^,  by  the  Hdp  whereof  we  puoip'd 
out  of  the  Receiver  ^  of  the  Al^  thait  was  iri  it  bfcfoJre  j  thenf  heedfulk  oblcr- 
Ttng  the  Birdj  we  pereeived  it  to  pant  rery  ttltkrh,-  fo  that  a  learned  rhyficiad 
(fix>m  whom  I  yet  diflented)  judged  thefe  Beatings  to  be  Convulfive:  Hav» 
log  continued  thus  for  a  little  above  a  Mintite  and  a  ha)f,  the  Bird  fell  mto 
a  true  cmvulfive  Mbtion,  that  caft  it  ttMx  the  Bdck.  And  althoiq^  we 
ttade  great  hafte  to  let  m  the  Air^  yet  bafbre  th^  fiicpiMeicm  of  the /icoM 
[^  Mintttej  and  confequehtly  m  Ids  xhs^id^  i,  Minite  noai  the  Time  tiaat> 
diately  preceding  the  ConvAifien^  the  Latk  ^triis  gfoUe  paft  tfU  Recovery. 

4.  Pmentlv  anef  we  put  into  the  fanie  Rtceiv^  a  Granfincb^  ana  having 
inritfadfa^n  the  Air^  till  'ti  appleiffid  by  the  QOgi  f here  itmaiSned  but  ba^y 
"m'took  notice,  that^  witftii^  ^  MiHtte  ttter^  fhe  apptitred'  to  be  very  j(bi^ 
and  ihaking.  her.  Head,,  threw  againft  the  infide  (rf*  thft  Ohl&  a  eertaia;  SafaH 
(fattce,  which  t  took  i6  be  Voniit^  and^  v^hkrh  dftwwtttisr  appfcar'd  fo  »  upon 
this  EvacttatioH the ^d leenf d  to  hi6o^,  «rkl  contitfue  ptiftty  V9«U  (but 
not  without  panting)  till  about  the  end  6f  the  4^^  Mtnuti^  at  which  grov^* 
^^  vary  fick^  ifae  vomited  again  (ihaking  her  Head  as  atfirft,)  ^^  much 
TQore  unqueftionaAfy  di^nf  befoit,  and  fooh  afta:  eait  up  again  a  litde  of 
her  Vomtt  r  At>hich  Tfimfe.  ( whethef  that  contributed  to  her  Rtcov^  or 
no)  Hte  vbty  thttch  recof ered;  And- though  Ihe  had,  inall^  three  Fiti  of 
Voteiting,  yet  fitt'  thfe  laft  7  or'  8  Mitmtes  that  We  kept  her  ill  the  Jieceiver 
fte  (eemM  to  be  Aftxch  more  Kvefy  than  was  e^peiS^ :  Which  may  id  Part 
he  attributed  to  a  Ettle  Air  that  by  an  AcdMit  got  io>  tbo*  it  were  im- 
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tnediately  pitmfJwt  again.  At  the  end  of  a  (oil  fuarter  of  an  Nomr  Irmn  the 
firft  E^auftion  of  the  Receiver^  the  Bird  appearing  little  likely  to  die  in  a 
while,  we  took  her  out. 

f .  jfpril  1 1.  A  Fiper  was  indaded,  together  with  a  Gag$  in  a  portable  Ri^ 
teiverj  capable  to  hold  ^^  Pints  of  Water.  The  Veflel  beiflff  exhaufted^  and 
fccured  againft  the  Regret  of  the  jiir^  the  impriibned  Animafwas  obferv*dnoc 
only  to  be  alive,  but  nimbly  to  put  out  and  to  draw  back  its  Tongue,  about 
t6  Hours  after  it  was  firft  (hut  up.  At  the  end  of  tfo  Hours^  as  I  was  going  to 
Bed,  ihe  appeared  very  dull  and  faint,  and  not  likely  to  live  much  longer  >  the 
next  Day  ah:er  Dinner j  I  found  her  ftark  deadj  with  her  mouth  open'd  to  a 
fhange  W idends :  Wherefore  foifering  JFater  to  be  impelled  by  the  outward 
u£r  into  the  Cavity  of  the  Receiver^  we  fouzid  that  4  Parts  of  f  ,  or  rather  f 
of  6  of  the  veflelled  Jlir  had  been  pumped  out. 
S^!S^  ^  tf.  I  fliall  here  add,  that,  an  ecclefiaftical  Perfon,  who  had  vifited  thok  bigb 
Jhi^To^trfMountains  oiArmnk^  (on one  of  which, becaufe of  their  Heisht,  theTradition 
MouoQios.  ^f  ^|jg  Natives  will  needs  have  the  Ark  to  have  refted  j )  told  me,  that  thofe 
-Mountains  were  really  exceeding  higb^  and  that  he  could  not  come  to  the  7a/, 
(becaufe  of  the  uapauable  Snows.)  And  that  whilft  he  was  in  the  upper  Part 
of  the  Mountain^  ne  plainly  perceived  that  he  was  reduced  to  fetch  his  Breath 
much  oftner  than  he  was  wont,  and  than  he  did  before  he  afcended  the  HiU 
and  after  he  came  down  from  it  ;  and  that,  having  expreft  fome  Wonder  to 
find  himfelf  fd  Aibrt  winded,  the  People  told  him,  that  it  was  no  more  than 
happened  to  them  when  they  were  fo  high  above  the  Plains  it  being  a  com'* 
mon  Obfervation  among  them.  He  aUb  told  me,  that  he  made  the  lUce  Qb- 
fervatioft'  upon  the  Tt^/.of  a  Mountain  in  the  Country  of  Sevennesj  in  or  near 
the  Province  of  Langwdock. 

*  A  learned  Traveller,  who  was  a  Perfon  very  Curious  and  Intelligent,  told  m^ 
that  being  invited,  abQUt  the  beginpii^  pf  September^  to  vifit  a  iieig^bouring 
^Mountain  tfaatris  iat.  lieaft  poe  of  the  iTtgbeft  of  the  Pynm^nSj  whicn  i^  com- 
monly aiffd  Pfi.de, Mi^i^  they  found  t^c  Air  there  not  fo  fit  for  Re/firaiiop  as 
common  .ufi^,  and  were-^in  to  breath  7!^^/^  and  ^//xi^r  than  ufualy  and^  becaufe 
;I  fufpefted,  that  might  come  from  thdr  Motion,  I  ask'd  whether  they  ob- 
iervM:it  to  eeafe  when  they  came  down  to  the  Bottom  of  the  Hilly  which  be 
piM  me  theyf  plainly  vdid>.be^9  that,  they  ftai(ji  jpiany  Hours  at  the  Top^  too 
<k>nj|  iiof;txm$iouci>«c)ofri5?^A&.  ':  :  y.^  .  ;  y      ^      ,  .  .  , 

f  a  i\  ^Qfcth  fiiri^h^r  inquiry,  whether  th?  Sickne^  j£'  |iot  aUb  the  DiiEculty 
nof <  Bx^eathing  that  &iqe  We  been  obnoxious  to  in  the  uppermoft  Part$  of 
Pariacacbay  and  perhaps  fome  other  bigb  MountainSy  may  (not  be  imputed^ 
not  fo  precifely  to  the  Tbinnefs  and  Rarity  of  the  Air^  m  Places  fo  remote 
AoDi  the  lowcrmoft  Part  of  the  Atwufpbere^  a^  ^o ,  exclude^  cert^n  Ste4sms 
of  a  peculiar  Nature,  w|ijch  in  fc^e.  Pka».  the  Air  may  be  imhupd  with? 
For  an  intelligent.  Perfpn  informed  me,  that  he  hjdd  attempted  tp  go  up  to  tlic 
•y^of  the  Par  of  Teneriffe:  But,  that,'  though  fome  of  the  Conipany  ^v^fcie 
rable  to  dofo,  be  and  fome  others^  beforo  they  had  reachod  near  fo  higby  grew 
tojkk  upon  the  Operation  they  felt  of  the  fliarp  Air^  and  /nljffburous  eIuuiIo^ 
'^wwwmch  infettedit,  that  they  wpre  fain  tx)  ftay  behind  their  Cqi^pani- 

#  *  on* 


^amy  be  haviog  already  fouod  «hb  Eficft  of  xboCtfiirch^  Steams  uf on  hia  l^ace, 

that  the  SJtin  beean  to  be  of  a  Pab^ftllaw^  and  even  his  /&ir  to  be  difcoloured.  ^^^  ^ 

XII.  We  included  a  M^i^/^  in  a  fine  limber  and  clear  Bladdery  made  more  nmf^mhxt, 
tntnfpaivnt  by  being  anointed  with  Ojl  on  the  outfide,  that  the  SmcU  of  it^l,''  ^ 
m^t  Ie(s  ofiend  him. 

Then,  to  make  up  (b  large  an  Orifice  without  Wrinkles^  (at  which  the  ra^ 

rtfied  Air  may  e(cape )  we  provided  a  round  Stick,   fome what  lefs  thain  the 

Orifice^  which  we  laid  over  with  a  clofe  and  yielding  Cement,  ( for  Pitch, 

or  the  like  uncommon  Stufll^  will  not  always  lerve  the  Turn)  and  ty'd  the 

Bladder  fafl  and  clofe  enough  upon  it,  leaving  m  the  Bladder  as  much  Air  as  we 

thought  might  fufiice  him  for  as  long  Time  as  the  Experiment  was  to  laft. 

Then  putting  this  Limber  or  extenfible  Receiver^  if  I  may  fo  call  it,   into  an 

ordinary  one  of  Glais,  and  placing  this  Engine  near  a  Window,  that  we  might 

fee  through  both  of  them  i  the  Air  was  by  Degrees  pumped  out  of  the  exfer- ' 

nal  Receiver^  (as  for  Diflin&ioo*s  (ake  I  fmdl  call  it,)  and  thereupon  the  Air 

included  in  die  Bladder  did  proportionally  eicpand  it  felf,  and  fo  diilend  the  m- ' 

temal  Receiver^  till  being  arrived  at  a  Degree  of  RarefaSipny  which  rendred 

it  unfit  for  the  ipcludeS  Mau/e^s  Re/firation^  I  perceived,  though  with  fome 

Difficulty,  in  this  Animal' the  Siena  of  his  being  in' gp'cat  Danger  oi  fudden 

Death.     Whereupon  the  outwara  Air^  being  hailaly  let  into  the  external  Re^ 

ceiver^  compreiTea  the  fwelled  Bladder  to  its  formed  Dimenfions,  and  thereby 

the  included  Air  to  its  former  Denfitj^  by  which  means  xhc  fainting  Meufe  was 

wickl^  revived.    Having  given  him  ibme  convenient  Time  of  Kefpite,  the 

Eptpertment  was.  reiteratea  with  the  like  Succefs  \,  and  we  doubted  not  but  the. 

tbtrd  Trial  wt  mzAcy  would  have  ended  as  the  two  former \did:    But  that, 

whili^  we  were  confidering  of  the  Sickne($  of  the  Moujij  Which,  by  Reafon 

of  fome  Opacity  that  wonkl  fcarcebe  avoided  in  the  wrinkled  Bladder,  was  not, 

as  to  its  Dem-ee,  lb  eafily  taken  notice  of,  it  grew  irrecoverable  by  the  fub- 

leqiient  Comenfation  of  the  Air.  j 

Xllt  i«  We  took  a  good  Company  oiTadpokfy  and  put  them  with  a  con-  n#  produc- 
venleot  Quantity  of  Pf^ater  into  a  portable  Receiver  of  a  round  Fjgure,    and  oJJwS'tf 
obferv^dTthatatthe  firft  ExfuSlion  of  the  Air^  they  did  rife  to  the  Top  of  the  Jhtmablm 
Water  though   moft  of  them  fubfided  again,  till  the  next  ExfuSion  raifed  J"e*^Sf*^ 
them-     They  feem'd  by  their  aftive  and  wrigling  Motion  to  be  very  diicom* 
pofed.     The  Receiver  beinc  exbaufted  they  continued  reftlds,  moving  all  of 
them  on  the  Top  of  the  Water,  and  tho*  ibme  of  them  feem'd  to  endeavour 
to   go  to  the  Bottom,  and  dived  [fome  Part  of  the  Way,  efpecially  with 
their  Heads,  yet  they  were  immediately  buoyed  up  again.    Within  an  Htmr 
or  a  little  more  they  were  all  movdels,   and  lay  floating  on  the  Water  | 
Wherefore  I  opened  the  Receiver^  upon  which  the  Air  rumed  in,  and  almoft 
all  of  them  (whkh  were  many)  prefently  funk  to  the  Bottom,.but|noneof  them 
recovered  to  Life.  i 

z.  A  little  after  thefe,  we  included  a  lefler  Number  of  Tadpoles  in  a  fmaller 
Slais,  which  was  alfp  exbaufted  with  the  like  Circumftances  with  the  for- 
mer. And  when  I  found  the  other  ladpoleY^  be  dead  I  hafted  to  thefe  which 
did  not,  except  perhaps  one,  give  any  Sign  of  Ufe^  but  upon  letting  in  the 
4ir,  thefe  having  not  been  long  kept  Sam  it,  lome  few  of  them  did  reco- 
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wtTj  and  Iwam  up  and  dovm  lively  enough  for  fbmc  Time  j   though  after  z" 
while  they  aUb  afd. 

3.  Some  Years  after,  I  reticated  the  fame  £;cperifnent :  And  though  after  the 
Exbauftion  was  berfefted,  tiie  Itadpdks  did  for  a  while  move  brifty  enough 
on  the  top  of  the  Water ^  (none  of  them,  appearing  able  to  Dive  or  Swrm  un- 
der Water^  yet  coming  to  look  on  them  after  the  End  of  an  Hour j  they  fecm'd 
to  be  all  of  them  quite  dead,  yet  continued  floating.  And  though  within' 
balf  an  Hour  after  that,  I  let  in  the  jSir  upon  them,  yet  all  the  Effeft  of  it 
was,  that  the  mod  of  them  immediately  uink  to  the  Bottom,  as  the  reft  of 
them  did  a  very  little  while  after  j  none  of  them,  that  I  could  obfcrve,  reco* 
vering  any  vital  Motion. 

4.  Having,  after  much  Watthlng  ahd  with  much  ado  got  4  or  y  of  thofe 
odd  Jqiiatick  Infers  whereof  Gf$af5  aYe  generated^  about  the  End  of  ^u^jiy 
aifter  a  Shower  of  Rain  which  drop'd  from  a  Houfe  into  a  Veflel  laid  on  Pur- 
ppfe.forit,  we  included  them,  with  fome  of  their  tVater^  into  a  fmall  Gkfs^ 
Receiver^  which  being  very  exiaftly  clofed,  we  kept  in  a  South- Window,, 
where  thofe  little  Creatures  continued  ro  fwlta  up.  and  down  for  fome  ft w 
Days^  without  fccming  to  be  much  incoirtmocfed  by  fo  unufual  an  Habi- 
tation i  and  at  the  End  of  that  Time,  and  much  about  the  fame  E)ay,  they 
divefted  the  Habit  they  had  whilft  they  lived  as  Fijhes^  and  appeared  with 
their  Exuvia^  or  caft  Coats,  under  their  Feet,  {hewing  themfclves  to  be  per- 
fed  Gnats  J  that  flood  withoUt'tinkihgtipon  the  Surface  df  the  PTater^ :  sAi 
difcovered  themfclves  to  be  dlhe  by  theiv  Motion,  when  they  were  cxcitcfdto 
it :  But  I  could  not  perceive  them  to  fly  in  th^fbiH  MediufH  j  to  which  In- 
&ility,  whether  the  Fifcojity  of  the'  Heater  might  "contribute,  I  know  not^ 
though  they  lived  a  pretty  while,  till  Hunger  or  Cold  deltroy'd  them. 

The  Ei^mt^     ^  •  Thc'^  Warm  BTood  of  a  Lamb,  or  a  imep^  being  taken'  as  it  were  haftily 
>i^f3/iirf  brought  from  the  Butchers,  where  the  Fibres  had  been  broken  to  hiiidbr  the 
Mi^jrM  Coagulation^  >vaS'iaa  wide  mouth'd  Glafs  put  into  a  Aeteiv^^madt  Veady  ftjr 
wTp^stf*^^  and.  the   Pump^cing'tAXy  fet  6x1  A^ork.  tHe >yAr  was  diligenfly*drawi> 
$kt  ncd/,    out.    After  a  long  Expiation,  themore  fiAtilc  I^arts^  the  Stoed  ji^roxM 
beein  to  force  their  Way  through  the  more  clammy  ones,  and  fecmto  boyl 
ini^p  duftprs,   fome  as.  big  as  great  Beans  or  Nutmegs  ^  and  fotoetim<& 
tQ  the  ^ohder  of  the  by-ft:anding  Phyficians,  the  ^/W  was  fo  volatile,    and 
the.'Expanfiori  To  vehement^  that/ it  tdyled*  over  the  et)iitairiing;  <Jla«r|  of 
wliiqli,  '  when  it  was  put  in,  it  did  hot,  by  "dur  Eftimite, '  fill  dbbve  a  Quar- 
ter.    ,  '.'.•'  '     '  • 
.   Having  alfo,  included  {omeMilkj  Warm  from  the  CoW,  irt-a-cylindrical  Vcf- 
fcl  of  about  4^  or  f  Inches  high j  i^}fch  y!hc ^^rernal  jfir'^^  fully  .withdrawn, 
the  white -Liquor  began,  to  boyl'in  a  ^\Vay  that  w^  not  fo  cade  to  defcrilie, 
aspleafaiit  to  behold  :  And  this  Itdid  fof  a  pretty  while,  With  Co  much  Inapc- 
tpofity,,  that  it  threw  up  feveral  Parts  of.  it  fcif  out  of.  the  wide  mmi'thttl 
Glais  that  contained  it  (.'and' could  have' continued  as  much  m6rc)  though  there 
were  not  above  two  or  three  Ounces  of  the  Liquor. 

•    A. yet  greater,  Dlfpofition  tp  the  Intuniefcence  we  thought  We  obferv'd  in*  the 
,G411q  which  was  but  Tuitjfbletotlie  Fifcofity  of  the  Texture.  •     * 

^  'Ifote^  That 


N9k9  Thut  the  two  Ibregahtt  Experiments  were  made  with  an  Eye  caff 
upoo  the  Inquiry,  that  I  thoi^nt  might  be  made^  whether,  and  how  far  the 
dcftrudive  Operation  of  our  Engine  upon  the  included  Animal,  might  be  im- 
poted  to  this,  thitt  upon  the  withdrawing  of  the  ^r,  befidcs  the  Removal 
(^  what  the  Aifs  Prefence  contributes  to  Life^  the  little  Bubbles  generated 
opoD  the  Abience  of  the  Air  in  the  Blood,  Juices,  ud  (oft  Parts  of  the  Body^ 
may  by  their  vaft  Number  and  their  conTpiring  Diftenfions,  varioufly  ftreightea 
in  loAe  Places,  and  ftretch  in  others,  the  Veuels,  efpecially  the  fmaller  ones^ 
that  convey  the  Blood  and  Nourifhment :  And  fo  by  choaking  up  Tome  Paf- 
&ges,  and  vitiating  the  Figure  of  others,  difturb,  or  hinder  the  due  Circula* 
tion  of  the  Blood?  Not  to  mention  the  Pains  that  fuch  Diftenfions  may  caufe 
in  feme  Nerves  and  membranous  Parts,  which  by  irritating  fome  of  them  in<* 
to  Convulfidns,  may  haften  the  Death  of  Animals,  and  deftroy  them  fooner 
by  occafion  of  that  Irritation,  than  they  would  be  deftroyed  by  the  bare  Ab- 
fence,  or  Lofi  of  what  the  Air  is  necolary  to  fupply  them  with.  And  to- 
ihew,  how  this  Produ6tion  of  Bubbles  reaches  even  to  very  minute  Parts  of 
the  Body,  I  ftiall  add  on  this  occafion,  ( hoping  that  I  have  not  prevented  my 
leir  on  any  other)  what  may  feem  fomewhat  urangc,  what  I  once  obierved 
in  a  Fiper^  forioufly  tortured  in  our  exhaufted  Receiver,  namely,  that  it  had 
manifeftly  a  conspicuous  Bubble  moving  to  and  fro  in  the  wateriih  Humour  of 
ofle  of  its  £3^. 

2.  And  to  fhew,  that  not  only  the  Blood  and  Liquors^  but  alfo  the  other 
foft  Parts,  even  in  c6ld  Animals^  have  aerial  Particles  ladtant  in  them,  we  took 
the  Ijver  arid  Heart  of  an  £«/,  as  0o  the  Head  and  Body  of  another  Fijb  of 
the  4ame  Kind^  cut  afunder  crofs  Wftys  fomewhat  beneath  the  Hearty  suid  put* 
tittg  thdm  into  a  Receiver^  upon  the  withdrawing  of  the  j^ify  we  perceived 
that  the  Ui^er  did  manifeftly  fwcll  every  way,  and  that  both  the  upper  and 
lower  Parts  did  fo  likcwife  >  and  at  the  place  where  the  Divifion  had  been 
wade  there  came  out,  in  each  Portion  cit  the  Fijbj  divcrfe  Bubbles^  feveral 
of  which  fefcm*d  to  come  from  the  MeduUo'  Spinalis^  or  the  Cafvity  of  the 
Back^bdhej  jor  the  adjoinShg  Parts,  and  the  external  Air  bein^  \et  in,  bodb  the 
Portions  of  the  Eel  prcfcntlv  flirunk,  feme  of  the  Skin  fceming  to  be  grown 
-einpty  or  flaccid  in  each  of  them. 

iw.  I.  We  included  in  a  round  Vial  with  awidc  Neck,  (the  whole  G/^yJ  Afluefeaioa 
%eing' capable  of  containSng  about  8  Ounces  of  fFater)  a  young  and  fmall ^J*^fi«* 
Mo^fe^  and  then  tied  ftfongly  upon  the  upper  Part  of  the  Glafs'%  Week  a  fine 
thin  Sladdbr^  out  of  which  the  jiir  had  been  carefully  exprcflcd,'  and  then 
conveyed  this  phantftftical  Vcflil  into  a  middle  fiz'd  Re^etver^  in  which  we 
dfo  plac'd  a  tnercurialGage.  The  Air  was  by  Degrees  pumped  out,  till  it  ap- 
fpcated  by  the  G^g^  that  there  remained  but  a  4^  Part  in  the  external  Recei- 
vcTj  (as  for  Diftinftion  fake  I  call  it 5 )  whereupon  the  Air  in  the  external 
Recthoer  expanding  it  ftlf,  appeared  for  to  have  blown  the  Bladder  alinoft 
half  full,  and  the  Moufe  fecm-d  very  ill  at  Eafe  by  his  leaping,  and  other- 
wife  endeavouring  to  pafs  out  at  the  Neck  of  his  uneafy  Priion  5  we  did 
•ft«"  fear  the   over  thin  Air  would  difpatch  him,  let  the  Air  flow  into  the 

external 
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micUrnal  Receiver^  whereby  the  Bladder  being  colnpre(^*d,  aad  the  Air  in  the 
Vial  reduced  to  its  former  Denfityy  the  little  Animal  quickly  recovered. 

z.  A  while  after,  without  removing  the  Bladder^  the  Exferimens  was  iq- 
peated,  and  the  jiir  by  the  help  of  the  GagSj  was  reduced  to  its  former  Dt* 
gcee  of  RarefaSiony  and  the  iwbiir/^  was  kept  in  that  thin  Air  for  foil  4  Mi- 
nutes J  at  the  End  of  which  he  appeared  to  fick,  that  to  prevent  his  dying 
immediately,  we  removed  the  external j  and  took  out  the  internal  Receiver, 
Whereupon,  tho'  he  recovered,  yet  'twas  not  without  much  Difficuky  j  be- 
ing  unable  to  (land  any  longer  upon  his  Feet,  and  for  a  great  while  after  coin 
tinned  manifeftly  tremblins;: 

).  But  having  fufFered  nim  to  reft  a  feafonable  Space  of  Time,  prcdiming 
that  AJfuefaaion  had  accuftomed  him  to  greater  Hardlliips,  we  conveyed  him 
again  into  yht  external  Receiver^  and  having  brought  the  ^/r  to  the  forma 
iSjgree  of  Expanfion^  we  were  able  to  keep  him  there  for  a  ftUl  quarter  of 
^n  Hour-  And  •tis  worth  noting.  That  till  near  the  latter  End  of  the  quar* 
ter  of  an  Hour, ;  not  only  the  Animal  did  fcarce  at  all  appear  diftrefled^  re- 
maining  ftill  very  quiet  \  but  which  is  more,  whereas  when  he  was  put  in, 
the  Tremblings  formerly  mentioned  were  yet  upon  him,  and  continued  fo  for 
fome  Timcy  yet  afterwards,  in  fpight  of  the  Expanfion  of  the  Air  he  was  then 
in,  they  left  him  early  enough.  And  M^hen  the  internal  Receiver  was  taken 
out,  he  did  not  only  recover  from  his  feinting  Fit  fooner  than  before,  but 
efcapcd  thoile  fubfe<pient  Tremblings. 

4.  After  we  had  allow'd  him  fome  Time  to  recoUeA  hiis  Strength,  we  re* 
conveyed  him  into  the  Receiver^  and  pump'd  put  the  Air^  till  the  Mercury  in 
the  Gage  was.  not  only  drawn  down  as  low  as  formerly,  but  near  half  an  Inch 
lower.  And  tho'  this  did  at  firft  (eem  to  difoompofc  our  little  Beaft,  yet  afta 
a  while  he  grew  very  quiet  and  continued  fo  for  a  full  quarter  of  an  Hour, 
when  we  caufed  j  ExfuSions  more  to  be  made  by  the  Pump,  before  we  difoo- 
vered  him  to  be  in  manifoft  Danger  (at  which  Time  the  Bladder  appeared  ixiuc;h 
fliUer  than  before ; )  But  when  we  were  obliged  to  let  the  Air  mto  the  out- 
ward Receiver^  whereupon  the  Moufe  was  more  fpeedily  revived  than  one 
would  havC'fufpeded. 

And  thefe  trials  of  the  Power  of  AJfuefaSlion  feemM  the  more  confidcrabfci 
becaufe  the  Air  ip  which  the  Moufe  had  all  this  while  lived,  had  been  clomed 
and  infefted  with  the  excrementitious  Effluviums  of  his  Body,  for  'twas   the 
fame  all  along,  we  havins  purpofely  forbom  to  uke  off  the  Bladder. 
fv^t^T^%     XV.  1 .  We  took  a  Moufe  of  an  ordinary  Size,  and  having,   not  withoot 
'etainli^  ^  fome  Difficulty,  conveyed  him  into  an  oval  Glais  fitted  with  a  fomewhat  long 
^^^"y-      and  confiderablv  broad  Neck,  we  conveyed  in  after  him  a  Mercurial  Gage^   m 
which  we  had  diligently  obfervM  and  marked  the  Station  of  the  Mercury^ 
and  which  was  fo  falnied  to  a  PPtre  reaching  to  the  bottom  of  the  Oval  Glafi 
that  the  Gage  remaining  in  the  Neck^  was  not  in  Danger  to  be  broken  by  the 
Motions  of  xiR&  Moufe  m  the  oval  Part :  The  upper  Part  of  the  long  Neck  of 
the  Glais  was,  not  with  ftanding  the  widenefs  of  it,  hermetically  featd :    And 
tho'  by  Reafon  of  the  Largeneis  of  the  Veflcl  in  Comparifon  of  fo  finall  an 

Animal, 


Animal,  be  (eem'd  to  me  rather  drooping  than  very  near  Death  at  the  End  of 
ihcjifml  Hour  I  yet  coining  to  look  upon  him  about  balf  an  Hour  after,    he 
—  :..j^»j  u-  ^^  Speftators  quite  dead,  notwithftanding  ^  •  •         '^    • 

)  him  up.    This  made  me  caft  my  Eyes  upc 
perceive  any  fenfible  Change  of  the  Mercurf 
iqg  caufed  the  feal'd  Part  of  the  Glals  to  be  broken  ofF,  and  frcih  jfir  to  be 
blown  in  by  a  pair  of  Bellows^  the  gs^ping  Animal  revived^  tho^  but  flowly. 

I.  Such  an  clxDeriment  as  the  former  we  made  with  like  Succeis  upon  a 
fmall  Bird,  included  with  a  Gage  in  a  Receiver^  holding  about  a  Cb?art  of  Wa- 
ter. The  Bird  in  about  half  an  Hour  appeared  to  be  fick  and  drooping,  and 
the  Faintnefs  and  Difficulty  of  Breathing  increafed  for  about  %  Hours  and  an 
half  after  that,  at  which  Time  the  Animal  died^  the  Gage  being  not  fenfibly 
akered. 

}.  In  a  Glafs  Ftalj  capacious  enough  to  hold  about  5  Quarts  of  fTdtery  we 
hermtieally  (eal'd  up  a  fmall  Bird^  and  found,  that  in  a  few  Minutes  he  begaa 
to  be  (ick  and  pant  ^  which  Symptoms  I  luflfered  to  continue  and  increafe  againft 
the  Mind  of  a  learned  By-ftander^  who  thought  the  Animal  would  not  bold 
out  fo  long)    till  they  had  failed  iuft  half  an  Hour  >  at  which  lime  having, 
provided  a  Veflcl  of  Water^  macfe  exceeding  cold  with  Sal-Armoniack^   new- 
ly pat  into  it,  the  Ftal  with  the  fick  Bird  was  immers'd  in  it,  and  kept  there 
Jn  chat  Condition  for  6  Minutes  >  and  yet  it  did  not  appear^  that  this  grt^x.  Re- 
frigeration did  fenfiblv  refreih  the  drooping  AnimaL    So  that  this  Remedy 
E roving  ioefie&ual,  tne  Fial,  was  removed  out  of  the  Water^  and  the  Bird 
^metnneafter  did,  as  I  foretold  make  many  Strains  to  vomit,  (tho'fhe  brought 
up  httlt)  followed  by  Evacuations  downward,,  before  fhe  quite  expired,  which 
.(he  did  within  a  Minute  or  two  of  a  juft  Hour  after  the  Beginning  of  her 
Imprifbnmcnt. 

XIV.  We  made  by  Difiillation  a  Blood  red  Limior,  which  I  have  with  very  2%*  •/,  ^ 

.little  variation  cpaummicated  in  the  Hifiory  of  Cmurs^^osA  which  chiefly  con- ^^^  ^^*^ 

lifts  of  (iich  faline,  and  Jpirituous  Particles  as   may'  be  ob'tJtined   from  the  *"*****"* 

Mafi  of  ^/ms/  in  human  Bo(|ies  ^    this  JLi^or  is  of  fiich  a  Nature,  that  if  a 

Glafs'Fialj  about  half  fiU'd  with  it,  be  kept  well  ftbpp'd,  the  red  Liquor  will 

reft  u  quietly  as  any  ordinary  one,  without  fending  up  any  Smoke  or  vifible 

\  Exhalation  J,  but  if  the  flal  be  un^opped,  fo  that  the  external  Jir  be  permit* 

.ted  to  cofw  in  and  touch  the  Surface  x)f  the  LFqubr,    within  a  quarter  of.  a 

.Miiiute  or  l^(s,    thefe  will  upon  this  Cpnta£bbe  elevated  a  copious  white^ 

Smoke,  which  will  hot  only  fill  the  upper  Part  of  the  Kjlafs^  *btlt  'plfcntffully 

pais  out  into  the  open  Air,  till  the  Vial  be  a^n  ftopped.    This  Exffirimenr 

may  fcrvc  to  illuftrate  the  Office  of  the  Jir  to  carry  oft  in  Expiration  thefuJi^ 

4jnm  Steams  of  the  Lungs.    For,  in  our  Experiment  we  manifeftly  fee,  that 

.iEe.very  CwtaSl  pf  ,tnc  J^ir  may  give  the  CorpufcJes  of  mpift  Bodies  a  neculiar 

.Volatility,  or  Facility  to  emerge  in  the  Form  of  Steatks.     It  may  htreiuffice 

.  to  take  notice  of  thefc  cwoThrngs :  The  one  Ts,  that  when  the  Vial  has  lain 

flopped  an<l  quiet  a  competent  Time,  the  upper  Half  of  it  will  appear  defti- 

tutc  of  Fumes^o'£  which  the  Jir^  it  reems,wiil  inibibc,  aiid  ccnfhnlv  retain  but 

a  ctrtainpaodcrate  Qjjantity,  which  may  give  foixip  Light  towards  the!  Rcafon, 
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Why  the  fame  Jir^  which  will  be  quite  clogged  \vith  SMtHs^  '^rfl  not  It*g 
ferve  for  Refpiration^  which  requires  Frequent  Supplies  of  fvtikAir  :  TheothS 
is,  That  if  the  unftopped  Vial  were  placed  in  our  Facuutn^  it  would  not  emit 
anv  vifible  Steams  at  all,  norfo  much  as  to  appear  in  the  upper  Part  of   the 
Glafs  it  felf  that  held  the  Liquor  \  whereas,  wnen  the  Air  was  by  degrees  re- 
ftored  at  the  Stopcock  without  moving  the  Receiver  it  felf,   to  avoid  injuring 
its  Clofencfs,  the  returning  Air  would  prefently  raife  the  Fumes^  firft  into  the 
vacant  Part  of  the  Ftal^  whence  they  would  afcend  into  the  Capacity  of  the 
Receiver  y  and  likewife,  when  the  Air  that  was  requifite  to  fupport  them  was 
pumped  out,  they  alfo  accompanied  it,  as  their  unpleafant  Smell  evinced,  and 
the  red  Spirit,   tno'  it  remained  unftopped,  emitted  no  more  Fumes  xm  the 
Air  was  let  in. 
smii*,  Efts,     XVII.  I.  Two  ivlbife  Snails  without  Shells  of  differing  Sizes,    (the  Wggeft 
^*^''****^  about  an  Inch  and  a  half,  and  the  other  about  an  Inch  in  Length)  were  inclu- 
ded in  a  fmall  portable  Receiver^  which  was  carefully  txbaufted^  and  fecurcd 
againft  the  Return  of  the  Jir.    Prefently  after  *t was  remov'd  from  the  Efh 
gine^  it  was  eafy  to  difcem  that  both  the  Snails  thruft  out  and  retraftcd  their 
Horns  ( as  they  are  commonly  call'd )  at  pleafiire,  tho'  their  Bodies  had  in  the 
fofter  Places  pretty  ftore  of  newly  generated  Bubbles  flicking  to  them  :  But 
tho*  they  did  not  lofe  their  Motion  near  fo  foon,  as  other  Animals  were  in  our 
Vacuum  wont  to  do,  yet  coming  to  look  on  them  after  fomc  Hours,  they  ap- 
peared movelefs  and  very  tumid,  and  at  the  End  of  it  Hours^  the  inward 
Parts  of  theif  Bodies  leemed  to  be  almoft  vanished,  and  they  feemed  to  be 
but  a  couple  of  fmall  fiill  blown  Bladders  s  and  on  the  letting  in  of  the  Air, 
thqr  immediately  fo  flirunk,  as  if  the  Bladders  having  been  pricked,  the  rcfiding 
Air  had  left  behind  it  nothing  but  Skins  5  nor  did  either  of  the  Snails  zfiet^ 
wards,  tho*  kept  many  Hours,  give  any  Signs  of  Life. 

z.  Wc  included  in  z  Receiver j  whole  globular  Part  was  about  the  bignefiof 
a  large  Orange^  one  of  that  Sort  of  Animdls  that  they  vatgarly  call  Efts  :  Hfa- 
ving  withdrawn,  but  not  folicitoufly,  the  Air,  wc  kept  him  there  about  48 
Hours :  During  all  which  Time  he  continued  alive,  but  appeared  (bmewhat 
fwelkd  in  his  Belly  j  his  under-chap  moving  the  very  firft  Night,  but  not  the 
Day  and  Nieht  following.  By  opening  tne  Receiver  at  len^  under  Water, 
we  perceiveo,  that  about  half  the  Air  had  been  drawn  out.  As  (bon  as  the 
Water  was  impelled  into  the  Glafi,  the  Animal  that  was  before  duU  and  tor- 
pid,  feem'dy  by  very  nimble  and  extravagant  Motions,  to  be  ftrangely  revi« 
ved. 

3.  We  took  a  Leech^  that  was  of  a  moderate  B^ne(s,  or  fbmewhat  fhort  of 
it,  and  having  included  it  together  with  fome  Water  in  a  portable  Receiver^ 
that  was  gueu'd  to  be  capable  of  holding  about  10  or  it  Ounces  of  that  Li- 
quor, the  Air  yns  pumped  out  after  the  uiual  Manner,  and  iMtReceivir  being  re- 
mov'd  to  a  Ughtfome  Place,  we  obferved,  as  we  expefted,  that  iht  Letch  kccp- 
11^  her  felf  under  Water,  there  emerged  from  diverfe  Parts  of  her  Body  ftore 
ofBubblesy  fome  of  them  in  a  difperfcd  Way,  but  others  in  Rows  or  Filesj  if  I 
"aay  fo  fpcik,  that  fecm*d  to  come  from  determinate  Points*  Though  this 
Praduaion  of  Bubbles  hfted  a  pretty  whilc^  yet  the  Le$cb  did  not  fccm  to  be 
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very  mocb  Ji/compofid  by  her  prefent  Condition:  For  after  f.  Days  (tho*  the 
Receiver  continued  well  exhaufted)  we  found  her  very  lively. 

X VIII.  I .  We  took  f  or  (S  Caterpillars  of  the  lame  Sort  ^  and  had  the  Jfir  cmph^  /». 
drawn  from  them,  and  carefully  kept  from  returning.  About  an  Hour  after/^'* 
I  found  them  moving  to  and  fro  in  the  Receiver j  and  even  above  two  Hours 
after  that,  I  could  oy  Shaking  the  Veflcl,  excite  in  them  fome  Motions, 
that  I  did  not  fufped  to  be  convulfive.  But  about  lo  Hours  after  they  were 
firft  included,  they  feem'd  to  be  quite  dead  >  yet  the  jfir  being  forthwith 
reftored  to  them,  1  found  the  next  Day^  that  3  or  4  of  them  were  perfedly 
alive. 

I.  We  took  from  a  Hed^e  a  Branch  that  had  a  large  Cobweb  of  Caterpillars 
in  it,  and  having  divided  it  into  two  Parts,  we  put  them  into  like  Recei^ 
vers  \  and  in  one  of  them  fhut  up  the  Caterpillars  together  with  the  Air^ 
which  from  the  other  was  exhautled.  The  Event  was,  that  in  that  which 
had  the  jfir^  the  little  and  difficultly  viiible  InfeSls^  after  a  fmall  Time  ap- 
peared to  move  up  and  down  as  before,  and  fo  continued  to  do  for  a  Dajr 
or  t'wo  s  whereas  that  Glafi  whence  the  Air  had  been  drawn  out,  and  conti- 
liued  kept  out,  fhewed,  after  a  very  little  while,  no]  Motion  th^  we  could 
perceive. 

XIX.  I.  Nw.  \%.%at  Nigbt.  There  were  taken  4  middle  fizM  Flejh-fiies^  m^ai  i^ 
which  having  their  Heads  cut  off,  were  inclofed  in  a  portable  Receiver^  fur-y^'- 
hifhed  with  a  pretty  large  Pipe  and  a  Bubble  at  the  End.  As  foon  as  the  Re-> 
ceiver  was  exhaufleo,  thofc  FUes  lofl  their  Motion  ( which  was  not  brifk  bo- 
fore  3  )  an  Hour  or  two  after.  I  approached  them  to  the  Fire^  which  reflored 
not  their  Motion  to  them  (but  as  to  one  of  them  I  fufpedred  it  had  a  lan^id 
Motion  for  a  while  \ )  wherefore  I  let  in  the  Air  upon  them,  after  which  in  a 
very  fhort  Time,  tho*  not  immediately,  they  began  one  after  another  to  move 
their  Legs,  and  one  or  two  of  them  to  walk. 

1.  Sept.  1 1 .  About  Noon.  We  clofed  ur>  diveffe  ordinary  Flies^  and  a  Bee  or 
tf^afp^  all  which,  when  the  Air  was  fully  withdrawn^  lay  as  dead,  fkve  that 
for  a  very  few  Minutes  fome  of  them  had  convulfive  Motions  in  their  Legs  % 
they  continued  in  this  State  48  Hours,  after  which,  the  Air  was  let,  in  upon 
them,  but  none  of  them  recovered. 

5.  Decern ^  1 1.  at  Nieht,  we  put  a  great  Flejh-Fly  into  a  very  fmall  portable 
Heceiverj  where  at  firit  it  appear'd  to  be  very  brilk  and  lively,  but  as  foon  as 
the  Air  was  drawn  out,  fell  on  his  Back,  and  feemed  to  have  convulfive  Mo- 
tions in  her  Feet  znd  Probofcis^  from  whence  fhe  prefentlv  recovered,  upon 
the  letting  in  of  the  Air  s  which  being  drawn  out  again,  fne  lav  as  dead,  but 
a  while  jSer,  (  within  a  quarter  or  half  an  Hour )  I  perceived,  that  upon  fhak* 
ing  the  Receiver^  fhe  flirred  up  and  down,  but  faintly.  The  next  Nighty 
by  Warmth,  and  letting  in  the  Air^  the  Fly  recovered :  But  being  next  Morn- 
ing yj^frf  up  again  in  that  Glafs,  and  kept  48  Hours,  tho*  over  the  Chimney, 
ihedied  for  good  and  all. 

4.  We  took  a  large  Grafs-hopper^  whofe   Body,  befides  the  Horns  and 

Limbs,  was  about  an  Inch  in  Length,  and  of  a  great  Thickncfs  in  Proportion 

to  that  Length  :  This  we  conveyed  into  a  portable  Receiver  of  an  oval  Form, 

Vql.  IL  H  h  .    and 
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and  capable  of  holding,  by  our  Guels,  about  a  Pint  of  fTafer:  When  the 
jfif  began  to  be  con(^erably  rarefied,  he  appeared  to  be  very  ill  at  Eafe,  and 
Teemed  to  fweat  out  of  the  jAdmntn  many  little  Drops  of  Liquor,  which  being 
united,  trickled  down  the  Gla(s  like  a  little  Stream,  which  made  at  the  Bot* 
tom  a  fmall  Pool  of  clear  Liquor,  amounting  to  near  a  Quarter  of  a  Spoonful^ 
and  by  that  time  the  Receiver  was  ready  to  be  taken  oST,  the  Grafs-hopper 
was  fallen  upon  his  Back^  and  ky  as  dead,  and  continued  fo  for  ;  Hours  $  after 
which,  the  Air  beins  let  in  upon  him,  he  continued  without  any  Signs  of 
Life  for  a  Quarter  or  Half  an  ifour:  But  being  carried  into  a  fun-fliiny  Place, 
the  Beams  of  a  declining  Sun  prcfently  began  to  make  him  fiir  his  Limbsj 
and  in  a  ihort  time  brought  him  perfealy  to  Life  again. 

f.  jtpr.  I  jr.  We  took  one  of  thoTe^iViiii^  Beetles  they  call  RoJe-FJies^  and 
baving  included  it  in  a  very  fmall  round  Receiver ^  whicn  we  exiaufted^  and 
tho*  it  ftruggtexl  muchwhilft  the  jiir  was  withdrawing,  yet  prefently  after, 
I  could  perceive  but  little  Motion  (and  part  of  that  fcem'd  almoft  convul- 
five.)  About  fix  Houn  after,  it  feem'd  quite  dead,  and  upon  the  Return  of 
the  Air,  no  Si^  of  Life  enfiied  for  a  pretty  while,,  but  three  or  feur  Hours  afcer^ 
I  found  him  lively  enough.    * 

6.  Having  obferved  Butterflies  not  only  to  //w,  but  to  move  longer  than- 
was  expefted,  I  included  diverfe  of  them  in  feme  what  large  Receivers^  and 
tho*  whilft  thtjiir  continued  in  the  Glaffes^  tbey^few  a&ivcly  as  well  as  free- 
ly up  and  dowh>  and  tho'  after  the  Exbauftion  of  the  jiir  they  continued  to 
kve,  and  were  not  movelefs  5  nay,  tho*  at  the  Bottom  of  the  Receiver^  they 
would  even  move  their  Wings,  and  a  little  flutter:  Yet  I  coukL  not  per- 
ceive any  of  them  to  fly,  by  which,  I  mean,  perform  any  progrelEvc  Mo- 
tion fupported  by  the  Medium  oiJy.  And  oy  frequently  inverting  the. 
Receiver  (which  I  took  Care  fhould  be  pretty  long,  to  let  them  fall  from  one, 
Extream  to  the  other)  they  would  fall  like  deadAnimals,  without  difplay- 
ing  their  Wings,  tho*  juft  as  they  came  to  touch  the  Bottom,  feme  of  them 
would  femetimes  feem  to  make  feme  Ufe  of  them,,  but  not  enough  to  fuftaia 
themfelves,  or  to  keep  their  Falls  from  being  rude  enough. 
Antt  Mwd  XX.  I .  A  pretty  Number  of  Ants  were  included  in  a  fmall  portable  Re* 
*^^*  ceiver^  exhaufted  yefterday  about  Noom  They  ctcw  almoft  moveleft  as 
foon  as  the  Air  was  exhaufted:  And  between  (T  and  7  in  the  Afternoon,  they 
(etnCA  to-be  all  quite  dead.  Whereupon  I  opened  the  Glafs,  and  tho*  no 
Sign  of  Life  appeared  fer  a  great  while,,  yet  this  Morning  I  found  many  of 
them  alive,,  and  moving  to  and  fro. 

1.  We  conveyed  a  pretty  Number  of  Mites^  which  are  reputed  but  li- 
ving Points,  together  with  the  mouldy  Cheefe  they  were,  brea  in,  to  nou- 
rifh  them,  into  5  or  4  very  fmall  Receivers.  Ohe  of  them  with  the  Air  in  it 
was  fcal*d  up  at  a  Lamp  Furnace,  and  from  all  the  reft  we  withdrew  the  Air. 
This  done,  we  obferv'd  the  following  Phanomena^  viz. 

t.  Thofc  Mf/#j  that  were  inclofcd  in  the  fmall  Glals  that  never  came  near 
the  Engine,  continued  alive,  and  able  to  walk  up  and  down  for  above  a, 
full  Week,  after  they  had  been  put  in  5  and  poffibJy  would  have  continued 
much  longer,  if  the  Glafs  had  not  been  broken.  i^ 

zv.  Though. 


.1.  Thonfrii  jttft  before  the  witbdt0wim  of  the  Jii'j  the  Mitis  were  ieen  ta 
move  up  and  down  in  it )  yet  within  a  few  Msnuus  after  the  RiCiiver  was  ap<- . 
plied  to  the  Engine,  I  could  dtfcern  in  them  no  Life  at  all,  tho'  my  Eye  was 
alTiiled  with  a  double  convex  Glafs.  Above  an  Hour  after,  I  coulo  not  per* 
ceive  any  of  them  to  ftir:  £  or  3  Houcs  after  that,  I  let  in  the  Air,  and  left 
the  Receiver  unftop'd  in  a  H^ endow. 

y  About  2.  or  3  Days  after,  I  found  a  Number  of  my  little  Animals  re^ 
ceivcdy  as  an  attentive  Eye  might  eafily  perceive  by  the  Motion  of  certain 
little  white  Specks,  and  they  continual  to  appear  alive  for  z  or  3  Days  after 
tliat^  if  not  longer. 

4.  One  of  the  Receivers  was  kept  exhaafted  ftom  Mmeday  to  Tuefday  \  after 
all  which  time,  our  attentive  Eyes  being  unable  to  difcover  any  Signs  of 
Life  among  the  included  Mites,  the  Air  was  let  in  upon  them,  and  after  a 
loiig  time,  could  plainly  iee  them  creep  up  and  down  in  the  Glailes  ^ain. 

LXXVIH.    We  took  Filingp  of  erode  Ctjt^^,  and  put  them  into  a  cryftat  g«gtWiic 
Hoe  Glais  of  a  conical  Shape,  into  which  we  pourea  fome  ftroag  Spirit  ofweycLd 
M,(that  was  fitted  for  our  peculiar  Purpofe)  totheHeiffhthof  aboutaFingcr's^^'J^^ 
breadth  above  the  Filings^  and  then  clofin^  the  Veflef  with  a  Glais«ftopple,/«rMW  Ef- 
exqaifitely  fitted  to  it,  we  fuflfered  it  to  continue  udmbved  in  a  JVtnJkm  for^]^^ 
fome  Days,  till  the  Liquor  had  both  obtained  a  high  and  darkiih  brown  R<^  ^oyi^ 
Colour,  bv  the  Solution  of  {oxsnt  of  the  C9pfer^  attl  loft  that  Colour  again,  %]^'  ^* 
growing  dear  like  common  Water  (which  is  it  fdf  afomewluit  odd  P^arn^ 
nenon)^  and  then  taking  out  the  Stopple^  without  fliakiog  the  Liquor,  and 
thereby  giving  Acceft  to  the  eufmardjUr,  we  Tierceivc^,  as  we  had  conje&ur^ 
cd,  that  the  upper  Surface  of  the  Liquor  diet  in  a  few  Mkmtes  re^^acguire  a 
darkifh  brwffn  C^our,  which  penetrating  deeper  and  deeper,  at  the  End  of 
about  a  Qjiarter  of  an  Hour,  the  whole  Body  of  die  Ltc^r  appeared  to  be 
likewUe  tinged.    The  conical  Glafs  being  again  weD  ftop\i^  the  metfiremm  did 
«gain  in  very  few  Days  let  fall,  or  ocherwife  \aSt  its  ^m^Mre^  .which,  the 
Stopple  being  taken  out,  it  regained  as  before.    Nor  were  thefe.^.  the  oniy 
Tmls  I  made  with  the  like  Succds  for  xbc  maini  4iut  afterwards  being  de« 
firous  by  a  farther  Trial  to  refolve  a  Doubt  I  had,  I  kept  the  Glals  yet  lon- 
ger in  tne  fame  Place  with  the  iame  Filings  and  Menftrmm  in  it,  for,  if  I  m£* 
remember  not,  a  Month, or  two  together ^  but  obferved  not  that  the  Lk|uor 
Would  any  more  grow  clear. 

X.  Having  taken  another  conical  Glais,  wherein  the  Liipior  was  fi;rowil 
clearer  than  is  ufual,  and  had  probably  been  fo  a  eood  while  before^  lor  the 
VefTel  having  been  hid  by  others  which  flood  before  it,  had  been  for  fome 
Weeks  forgotten;  we  took  out  the  Stopple,  and  left  it  out  for  about  half  aft 
Hour,  but  did  not  perceive  the  Liquor  to  have  acquired  any  Colour,  fo  mudi 
as  at  the  Top.  But  putting  in  the  little  Stopple^  I  left  the  Veflel  clofed  for 
^  or  }  Hours,  and  at  my  Return  to  vifit  it,  1  perceived,  that  it  had  acquir- 
ed a  faint  Colour  tending  to  a  Green  ^  Wheretore,  taking  out  the  Stopple 
ajgain,  I  opened  its  Commerce  with  the  outiMrd  4ir^  leaving  the  Glafs  unfiopt 
TO  10  or  Z4  Houri,  but  found  that  in  all  that  time  it  had  not  regained  its 

H  h  a  wonted 


ygmnted  dark  Colour,  but  was  only  arrived  at  a  Grtm^  deep  eobugfa,  but  not 
true  nor  very  tranfparcnt. 

This  Obiervation  being  made  in  the  fame  Veflel  that  had  been  formerly  em- 
ployed, fuggefted  to  us  an  Enquiry,  whether  the  advanced  Time  of  the  Year, 
which  was  the  middle  of  OSloherj  might  not  have  an  Intereft  in  the  flow  and 
imperfeSi  Succefs  of  this  Trial  ? 

^ .  Some  ftrong  Spirii  of  Salt  having  been  kept  upon  Filings  of  Copper  till 
the  Solution  was  come  to  be  of  a  dark  brown  Colour,  about  three  Spoonfiils 
of  it,  by  guefs,  was  put  into  a  Receiver  that  might  hold  8  or  lo  Times  as 
much :  being  kept  in  Facuo^  if  the  Time  be  rightly  remembered,  about  half  a 
Year,  it  retam'd  its  Colour,  but  the  VelTel  being  open'd,  and  the  external 
Air  permitted  a  free  Accefs  to  it,  the  Solution  in  about  an  Hour  was  turned 
into  a  fine  tranfparenc  Green,  tho^  no  Precipitation  of  any  muddy  Subilance 
appeared  by  any  Sediment  to  be  made. 

A.  In  one  of  that  Sort  of  Conical  Glajfes  that  has  been  already  defcrib'd,  we 
had  put  upon  fome  Filings  of  Copper  a  convenient  Quantity  of  our  Spirit  of 
Salt  \  and  tho'  we  obferv'd,  that  for  a  great  while  it  would  not  part  with  its 
deep  and  fomewhat  muddy  TmSure  >  yet  we  left  it  in  the  IVi^idiw  for  many 
IFeeks  longer,  and  at  length,  towards  the  latter  End  of  December^  we  found  it 
to  have  loft  its  finSure  to  much,  that  the  Liquor  appeared  like  common  ff^a^ 
tor.  Upon  which  Obfirrvatson,  tho'  the  Time  of  the  Year  were  uopromifing, 
I  thought  fit  to  try  whether  the  Air  in  that  Seafon  would  not  have  fome, 
tho*  perhaps  but  a  flow  Operation  on  the  Jaline  Spirit  \  and  accordingly  taking 
out  tne  Giafs  Stopple  to  give  free  Access  to  the  outward  Air^  we  obferv'4 
that  in  (bme  Hours  its  Operation  on  the  Liquor  was  fcarce  fenfiblej  biMiwith* 
in  about  14  Hours,  the  Monflruum  had  acquired  not  juft  its  former  Colour, 
but  a  (bmewluit  faint  and  moderately  tranfoarent  Green  :  So  that  this  tin&cd 
Menftruum^  as  it  had  been  very  flow  in  loung  its  Colour,  fo  it  did  but  flowly 
and  tmperfedly  re-acmure  it. 

f .  Wc  took  fbme  Pilif^s  of  Copper^  and  putting  them,  together  with  a  Afer* 
€urial  Gagfy  in  a  Conical  Glafs  fitted  with  an  exa&ly  ground  Stopple  of  the 
fame  Matter  ( which  was  Cryftalline )  we  poured  on  the  FiUngs  as  much  re&i- 
fied  Spirit  oi  fermented  Urine  msdcperfej  as  fufficed  to  fwim  an  Inch  or  bet* 
ter  above  them  j  then  carefully  floj^ing  the  GlaiS|  coming  to  look  on  it  many 
HoiSEs^  after,  we  perceived  that  the  Mercury  in  the  feaPd  Leg  was  confiderably 
depreft,  and  gently  drawing  out  the  Stopple,  to  let  ia  the  outward  jtir^  yrc 
perceived  that  Accefs  to  have  a  mxpiSdk  Efieft  upon  the  Mercury. 

6.  We  took  a  Cryflal  Glafs  of  an  almoft  Corneal  Sbape^  and  capable  of  con* 
tainmfl  between  f  or  tf  Ounces  of  Heater ^  and  furnifliM  with  a  dtopple  of  the 
fiune  Matter,  that  by  grinding  was  exa&ly  fitted  to  it.  Intp  this  we  pot  a 
confiderabfe  Quanti^  of  clean  Filings  of  good  Copper^  on  which  we  poured 
as  much  flrong  Spirit  of  Fermented^  or  rather  putriffd  Urine^  as  ferved  to  (wim 
-about  an  Inch  above  the  Copper^  and  having  let  down  a  Mercurial  Gage^  b 
that  it  lea&*d  upon  the  Bottom  and  Side  of  the  G/^y},  we  closed  it  very  well  with 
a  Stopple,  am  fet  in  a  quiet  and  well  enlightned  Place,  having  taken  good 


(  ^37  ) 

ftoricc  at  what  Matk  the  ^ck-Jilver  rcftcd  in  the  9pen  Leg  of  tKc  Gagt,  This 
done,  wc  let  in  the  Menftruum  alone  to  work  upon  the  Filings  j  which  it  did, 
as  we  forc&w,  (bmewhat  flowly  and  very  calmly,  without  producing  any  Noiji 
or  fenfible  Bubbles^  acquiring  by  Degrees  a  very  pleaiant  blue  Colour  >  and  the 


the  Liquor  was  grown  veiy  pale^  and  let  me  little  doubt  but  that,  if  1  would 
fiavc  (fayed  fomc  Days  longer,  it  would  have  loft  the  remaining  Eye  of  Blue^ 
and  have  looked  almoft  like  common  Water.    But  being  unwillmg  to  tarry  fo 
long,  I  took  out  the  Stopple,  that  the  Air  without  the  Glafe  might  have  Ac- 
cds  to  that  within  >  and  leaving  the  Vial  in  the  fame  Place  and  Pofture,  my 
Expe6btion  was  fomewhat  anfwered  by  finding,  that  within  4  or  f  Minutes^ 
if  not  leG,  the  upper  Part  of  the  Liquor  that  was  cotttiguous  to  the  ^/r,  had 
acquired  a  fine  blue  Colour,  which  defcending  deeper  and  deeper,  before  the 
End  of  the  lo''^  Minute  had  difFufed  it  felf,  but  (bmewhat  weakned,  through 
the  Liquor,  whofe  Colour  was  fufiered  to  deepen  (or  a  while  longer  ^  fo  that 
in  Ids  than  a  quarter  of  an  Hour  from  the  firft  unftopping  of  the  Vial  the 
Liquor  was  grown  to  be  throughout  of  a  rich  ceruleous  Colour,    which 
grew  almoft  too  opacous  within  a  few  Minutes  longer :  When  carefully  clo- 
fing  the  Vial  again  with  the  (ame  Stopple  as  before,  we  fet  it  afide  in  the  fame 
Place,   where  the  included  Air  being   denied  all  Commerce  with  the  exter-^ 
nal,  the  Liquor  began  again  within  £  or  3  Days  to  lo(e  of  its  Colour  ^  and^ 
to  be  (hort,  aflbrdra  me  the  Opportunity  of  making  a  z^  Experiment  much 
like  the  former.      And  the  like  Succels  I  had,  for  the  main,    in  a  Trial  or 
two  made  in  another  Glafs  with  another  Portion  of  the  (ame  Spirit  of  Uriney 
put   upon  the  Filings  of  Coppery   fo  that  the  Experiment  was,  in  all,  made 
cKverfe  Times,    as  well  when  I  was  not,  as  when  I  was  alone :  And  parti-- 
cnlarly,  once  to  be  (iire  that  the  diurnal  Air,  as  fuch^  had  not  any  great  In- 
tcrcft  in  the  Phenomenon :  I  made  the  Trial  (iicceflivcly  about  Nme  a-CIocfc 
at  Night. 

In  moft  of  thefe  Experiments  I  forbore  to  (hake  the  Glafs,  left  it  fhouUf- 
be  iulpc6ted,  that  the  Agitation  of  the  Liquor  might  have  raifed  fomc  little 
fine  Powder  that  might  have  been  luppofed  to  have  been  precipitated  out  of 
the  Tinfiure,  and,  being  thus  minglecf  with  the  Liquor  s^in,  reftore  it  to 
its  former  Colour  j  but  in  Truth  I  did  not  perceive  any  mch  Powder  to  be 
precipitated.  And  though  to  obviate  the  Objefkion,  I  forbore  to  (hake  the- 
Vial,  yet  I  Juftly  fuppofed,  that  if,  by  the  Agitation  of  the  Liquor,  more- 
Parts  of  it  (hould  be  quickly  expofcd  to  the  A&ion  of  the  Air,,  the  Colora- 
tion would  be  haftned,  which  upon  Trial  appeared  to  be  true. 

7.  Vl^c  took  fuch  a  canonical  Glaft,  as  has  ocen  lately  defcrib*d,  and  cover- 
ing the  Bottom  of  it  with  a  convenient  Quantity  of  Filings  of  good  Coppery. 
wc  poured  on  them  as  much  ftrong  Spirit  of  Sal  Artnaniack  as  ferved  to  fwinx 
about  a  Finger*s  breadth  above  them  5  and,  having  let  down  fuch  a  Aler-- 
atrial  Gage  as  is  formerly  mentioned,    fo  that  it  leaned  upon  the  Bottom  and 

Side  of  the  Glafs,  we  clofed  it  very  well  with  a  Stopple,  and  fa  it  m  a  quiee 

and 
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and  well  enlightn'd  Place,  having  taken  good  notice  at  what  Markthe  J^^. 
Jilver  retted  in  the  open  Leg  of  the  Gage:  This  done,  we  let  alone  the  Men* 
Jiruum  to  work  upon  the  Filings^  which  it  did,  as  we  forcfaw,  fomewhat  {low- 
ly and  very  calmly,  without  producing  any  Noife  or  fenfible  Bubbks^  tc* 
quiring  by  Degrees  a  very  plcafant  blue  Colour,  and  afforded  us  alfo  the  Pba- 
nomenon  we  chiefly  look  after^  which  Wiis^  that  repairing  fiom  time  «t9 
time  to  the  Window  to  fee  what  paft,  we  perceived,  that  for  t  or  ^Jays 
together  the  Mercury  in  the  feaVd  Leg  of  the  Gage  did,  though  very  ilo wlj^ 
dejcend  till  it  appeared  to  be  near  a  garter  of  an  Inch  lower  than  at  firft  j 
and  probably  the  Deprefllon  might  have  been  greater,  if  the  Experiment  had 
not  oeen  difturbMj  wliofe  Event  yet  feemM  fufficiently  to  argue,  that  the 
Spring  of  the  Air  contained  in  the  Cavity  of  the  Glafs,  and  communicating 
with  that  ip  the  open  Leg  of  the  Gage  or  Syphon^  was  weakened  in  Comparifon 
of  that  in  the  clojed  Leg^  which  by  the  Hermetick  Seal  on  one  fide,  and  the 
^uick'JUver  on  the  other,  was  kept  from  fuch  Communication.  And  I  was 
farther  cai'eful  to  obferve,  whaher  the  Deprejffion  did  not  continue  at  differing 
times  of  the  X>^j;,and  found  it  to  do  fo,  as  well  ztr^igbt  as  at  Noon^  though  at 
this  laft  named  time  the  Sun  Jhined  hot  upon  the  Pla^  and  FeJJih  too. 

This  Experiment  was  made,  in  all,  4  or  f  times,  though  not  always  with 
equal,  yet  ftill  with  fome  Succds,  the  Mecrury  in  ihtJeaFd  Leg  of  the  Gage 
being  fometimes  more,  and  fometimes  le(s,  but  (always  man&ftly  depreft^ 
which  Phenomenon  was  confirmed,  by  the  Obfervation  we  more  than  once 
made  of  the  fudden  Return  of  the  ^ick-filver  to  its  former  Station,  upon  the 
unftopping  of  the  Glafs,  to  give  free  Admiflion  to  the  outward  Air. 

8.  A  Mercurial  Gage  having  been  put  into  a  Conical  Glafs,  whole  Bottom 
was  covered  with  beaten  Coraly  fome  Spirit  of  Vinegar  was  poured  in,  and 
then  the  Glafi  Stopple,  which  was  very  well  ground,  clofing  the  Neck  exaft- . 
Iv,  we  obferved,  that  upon  the  working  of  the  Menfiruum  on  the  Coral^ 
Dtore  of  Bubbles  were  for  a  gopd  whild  produced,  which  fucceffively  broke 
in  the  Cavity  of  the  Veflel  \  and  their  Accellion  fo  conftipated  the  Air^ 
that  they  comprejl  the  Air  imprifoned  in  the  clofed  Leg  of  the  Gage  three 
Marks  for  Divifions  which  1  guefied  to  amount  to  about  the  third  part  of 
the  Extent  it  had  before :  But  fome  Hours  after  the  Corrojion  had  ceafed,  the 
Compreffion  made  by  this  new  generated  Air  grew  manifeftly  fainter,  and 
the  imprifoned  Gage  Air  drove  down  the  Mercury  again  till  'twas  depreft 
within  6ne  Divifion  of  its  firfl  Station  ^  and  thereabouts,  or  a  little  lower, 
continued  f  or  ($  Days  ^  fo  that  in  this  Operation  there  (eemed  to  have  been 
a  double  Compreffive  Power  excercifed  j  the  one  tranfient,  by  the  brilk  Agita- 
tion of  Vapours  or  Exhalations^  and  the  other  durable,  from  the  AeriatzsA 
Springy  Particles  either  produced  or  extricated  by  the  Aftion  of  the  Spirit  of 
Vinegar  upon  the  Coral. 

But  a  pretty  Quantity  of  Spirit  of  Vinsgar  being  put  upon  Minium^  it  con- 
tinued diverfeD^jj  without  any  fenfible  DepreJJion  of  tht  Mercury  m  either  Leg, 
nor  did  any  Change  appear  in  the  Gage^  upon  the  Removal  of  th^  Stoppl^ 
though  'twas  evident  by  the  jjreat  Sweetnefs  acquired,  that  it  had  made  a  4$"^ 
lution  of  a  great  Portion  of  the  Minium. 

p.  We 
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p.  We  took  feme  Filings  of  Cofper^  and  in  a  Vial  capable  of  holding  fbme 
1  or  }  Ounces  of  Water,  wc  poured  on  them  ftrong  Spirit  of  Sal  jtrmoniach 
made  without  ^icklime^  till  the  Liquor  reached  near  an  Inch  above  them. 
This  was  done  about  the  lo*^  of  Augufi  on  the  Friday  before  Noon,  and  the 
follming  Monday^  prefently  after  Dinner,  it  had  acquired  a  deep  Blue  Tindure^ 
and  loft  again  fo  much  or  it,  that  k  was  pale  almoil  like  common  Water  : 
Then  to  latisfie  a  Virtuofo^  I  unflopt  the  Vial,  defiring  him  to  place  his  £ye 
level  with  the  Siu-face  ot  the  Liquor,  which  in  a  Minute  of  an  Hour  or  Icfs 
appeared  to  his  Surprife  and  Wonder  to  have  acouired  a  deep  Bhe  Tin£iurey 
tut  reached  dononwards  to  the  Thicknefi  of  the  Back  of  a  Knife,  the  whole 
Li^or  becoming  of  the  like  Colour  in  ii  or  f  Minutes  more,  and  the  GIa& 
beioff  prefently  ftopt  again,  and  left  where  'twas  before^  appeared  not  at 
the  £iid  of  p  Days  to  have  loft  its  TtnSure^  the*  now  and  then  within  that 
Time   t  feemed  manifeftly  paler  than  when  the  Vial  was^  ftopt. 

10.  We  took  a  round  V iai,  holdii^  about  S  Ounces^  of.  Water,  and  having 
pitt  into  it  Filitfgs  of  Copper  and  a  Mercurial  Gagey  wc  pousvd  on  the  Metal 
iht)iig  Spirit  of  Sal  Armoniacky  till  it  reached  to  a  good  Height  in  the  Vial, 
which  then  being  Hermetically  feaUd  up,  was  fet  by  in  a  South  Window^  where 
it  quickly  acquired  a  deep  Blw  Tinoure :  There  it  ftood  about  1 2  Days^ 
before  that  TinSure^  which  decayed  but  flowly,  did  little  by  little  grow  fo 
diluted  that  the  Liquor  was  pale  and  almoft  like  Heater  %  during  this  ftay  of 
the  Glais^  in  the  fPtndow^  the  Mercury  iri  the  open  Leg  appeared  to  be  im^ 
pelN  up/  and  when  after  p  a  Clock  at  Night  (whicb  Time  I  chofe  to  try 
wAethcr  the  naSturnal  Air  would  have  any  thing  to  do  with  the  Pbanome-*^ 
nen)  the  bermetick  Seal  was  broken  off  j  immediately  upon  which  there  was 
poduced  a  iVb(/^,  and  the  Mercury  in  the  (horter  and  clofed>Lec  was  brifk- 
\j  impelled  up,  by  our  gucfs,  near  4-  of  an  Incb-^  and  tho'  the  Orince  at  which 
the  Air  had  Accels  was  fcarce  wide  enough  to  admit  a^.middle  (izM  Bea,  yet 
within  a.  Minute  ^vA  half  the  Surface  of  the  Liquor  beii^  held  between 
the  £ye.  and.  the  Candle,  appeared  to 'have  acquired  a  very  fovely  and  fair 
Gfkur^  which  reached  downwards  a  quarter  of  an  Inch^  fe  that  the  Vial 
feemed  to  contain  two  very  differing  Liquors  fwimming  one  on  another^, 
aod  the  Coloraticm.  piercing  deeper  and  deeper  within  f  Minutes  iaall^.the. 
whole  Liquor  had  attaiiicaa  rioi  Blue  Colour. 

LXXIX.  I.  To  mingle  diverfe  Liquors  together  by' means r  of  the    Air^jratticrf 
Sump,  there  were  employed  two  final!  Qafles,  whereof  the  one  could  em  $^p^: 
ter  into  the  other,  and  the  leaft  of  the  twot  was  faflen'd  to  the  Hook' of  an^^*^^^ 
IronJVtrej  and  the  greater  put  under  it,  and  the  &id  M^tre  was  fo-wdered,!)*  119,  p*/* 
that  thcfe  two  Glaflcs  were  a  little  diftant  one  from  another.    Tht,  Recipient  ^^' 
was  of  a  Cylindrical  Figure,  of  which  one  End  is  all  open,  to  r be.  feftncd  to 
the  Cement  of  the  Pump  -,  the  bther  is  all  dofed,  except  a  fmaR^Hole,  ha^ 
vjng  a  little  Edge  or  Brim^   thro'  which  Hole  you  pafs  the  hdpk'd  Iron 
If^ire^znd  tye  an  Eel-Skin  clofe  about  the  farne^  and  three  or  fou^  Inches 
higher,  the  lame  Skin  is  alio  to  be  tyed  about  the    Iron  If^irsy.tof  keep  tha 
external  Air  from  eoterfng  into  the  Recipient^  and  yet  without  taking  away 
the  Liberty  to  ftir  therein  what  you  will  by  means  of  the  Jxon  IVire^  that 
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'hath  a  Communication  inwards  and  outwards.  For  this  Parpdc  yoQ  mull 
chufe  that  Part  of  the  Eel-Skin  that  is  next  to  the  Head,  the  other  Part  be« 
ingpierced  with  many  Holes  with  Falves  that  do  not  always  fliut  well. 

To  be  the  more  fure  that  no  Air  enters  by  the  Ligatures  of  the  Eel-Sldny 
you  may  apply  a  Tube  on  the  Recipient  with  Cement,  and  pour  Water  into 
this  Tuoe  until  the  Eel-Skin  be  quite  cover'd  therewith.  Care  alio  muft  be 
had,  that  the  Hole  be  exa&ly  filled  up  by  the  Iron  Wire\  for,  if  it  were  too 
big,  the  Eel-Skin  would  be  thruft  into  it  with  great  Violence,  and  fb  hinder 
the  Liberty  of  railing  and  finking  it. 

When  the  Recipent  was  evacuated  of  Air,  the  lefier  Glafi  was  by  the  Iron 
Wire  let  down  into  the  greater,  until  the  Liquors  they  contain  cfid  mingle 
themfelves.  Thus  fome  Aqua-fmrtis  was  poured  into  the  upper  Glafi,  and  &fi^ 
fit  of  Wim  into  the  lower^  and  the  Recipient  was  fo  well  exhaofted  of  Air, 
that  the  Spirit  of  fFine  boykd  up  with  great  Bubbles  (as  ufually  it  doth) 
and  the  Aqua-^fortis  caft  lome  fmall  Bubbles.  After  that  both  thefe  Li- 
quors were  well  purged  of  Air^  the  upper  Gla(s  was  (iink  into  the 
lower,  fo  as  that  the  Spirit  of  fyin$  was  mingled  with  the  AqtuirfoTtis^  at 
which  Inftant  there  was  yet^feen  a  very  confiderable  Ebullition. 

Now  to  know  whether  the  Afua-fortis  gave  to  the  Spirit  of  fFtn$  fome 
new  Vigor  or  Force  to  make  it  bubble,  we  mixed  without  the  Recipient  fome 
Aqun^fortis  with  Spirit  of  IVine  ^  the  Quantity  of  the  former  being  foinewhat 
more  than  that  of  the  latter.  This  Mixture  being  put  in  Facuo^  inftead  0f  boyl- 
ing  up  more  ftrongly  than  the  Spirit  of  H^ne^  (as  *twas  thought  it*  would 
have  done  )  it  only  caft  up  fome  few  Bubbles  :  Which  ihewed  that  the 
Ebullitumy  which  was  feen  when  they  were  mixed  within  the  Vacuum^  is  of 
the  (ame  Nature  with  all  thofe  that  are  made  of  Adds  and  AcaUes.  Foi^  in 
the  very  inftant  that  they  are  mixed  they  make  great  Ebullitions^  but  (oon 
after  they  mortifie  one  another^  and  lofe  the  Properties  they  had  before. 

'Tis  alfo  probable,  that  the  Aqua-fortis  and  the  Spirit  of  IVine  would 
boyl  always  when  they  are  mingled,  bnt  that  the  Prefiure  of  the  Air  keeps 
this  Ebullition  from  being  fenfible,  aiKl  appears  only  when  that  Prefiure  is  taken 
off. 

When  you  employ  reHified  Spirit  o^  Wine  inftead  of  Aquc^wta^  there  is  re- 
quired a  greater  Quantity  of  Aqua^fortis  to  mortifie  it. 

It  was  alfo  experimented,  that  the  Solution  of  common  Salt  boyls  alfi>  vnth 
spirit  of  Wine^  being  mixed  in  Facuo  \  and  the  Solution  of  Salt  Peter  yet  more. 
The  fame  Experiment  was  alfo  made  with  common  Water,  and  its  Ebullition 
with  Aqua-vit^j  purged  of  Air,  was  alfo  found  to  be  very  great,  when  mixed 
in  Vacuo. 

Farther,  it  is  Ibmewhat  remarkable,  that  common  Water  doth  not  mortifie 
Spirit  of  Water ^  as  Aquafortis  doth,  though  they  make  Ebullitions  with  iral* 
moft  of  the  fame  Degree.  The  Experiment  of  it  is  eafy :  For,  making  with- 
out the  Recipient^  a  Mixture  of  common  Water  and  Aqua-^ita^  this  being 
|)ut  within  the  Vacuum^  bubbles  up  very  well,  though  the  common  Water  be 

there 


tHcre  in  greater  Qiuntity  than  the  Jlqua-viU  \  ^bereai  a  Mixture  of  Jqua- 
fmis  mi Aqus'ifita  did  not  thci'e  bubble  iu>  at  all. 

After  this,  the    Experimenter  being  deurous    to  fee  whether  thcfc  Ebul- 
litions did  make  new  Air  y  he  put  in  the  Recipient  a  Gage  (that  is  a  Glafs 
Tube  fiU'd  either  with  Water  freed  of  Air,  or  with  Mercury  ferving  to  mca- 
fiirc  the  Quantity  of  the  Air  in  the  Recipient)  which  was  4  Inches  long, 
and  obferved,  that  at  the  Inftant  when  tl^  Liquon-  were  mingled  together, 
the  Water  in  the  Gage  rofe  very  nimbly  to  the  Top  of  the  Gage  j  and  then 
diawine  out  this  new  Air  that  was  made,  he  made  the  Gage-^ater  fubfide 
Again  by  Degrees,  in  like  manner  as  when  the    comtHon  Air  is  drawn  out : 
Aixl  by  this  means  it  was  ieen,  and  all  thcfe  kinds  of  Ebullition  made  an 
Air  which  expands  it  felf.  like  common  Air.    Yet  it  i^  very  remarkabte^  that: 
the  Air  which  is  made  by  thefe  Ebullitions^  is  not  of  the  fame  Nature  \ ;  For 
it  hath  been  found  experimentally,  that  the   Air  formed  by  the  Mixture  of 
Jqunrfortis  and  Copper  remains  always  Air^  and  always  keeps  up  the  Heater 
in  the  (r/^  at  that  Height  to  whicn  it  raifed  it  ^  but  on  the  contrary,  that 
Air  which  hath  been  produced  by   the  Mixture   of  Oyl  of  Tartar^  and  Oyl 
^iFitriolj  is  aimed  all  deilroyed  of  it  felf  in  the  fpace  of  24  Hours,  in- 
fiunuch  that  in  the  Recipient^  24  Hours  after  the  Ebullition  had  been  there 
made,  there  was  not  found  much  mote  Air  than  there  was  before  the  (ame 
was  made. 

1.  Mr.  Boyle  (as  *tis  recorded  in  the  Journal  Boi^k  of  the  Royal  Society j  Apr. 
^0. 166%)  gave  an  Account  to  the  ^d  Saciety  of  the  Experiments  he  had« 
men  znade  about  generating  new  Air^  ox  extricating  ,xhit  Air  which  was  lurk- 
ing before  in  feveral  Bodies:  At  whidi  Time,  he  mentioned  alfo  fome  ways  • 
of  examining^  whether  the  Subftance  thus  produced  be  true  Air  or  not. 

And  iong  before  that  Timc^  viz.-  Am.  166^.  the  i  j^*^  of  Mar.  (Witncfe  the 
Cnoe  yonrnal)  Mr.  Boyk  meotioi^  to  the  JK.  iS^af/jV^  that  jCfrals  or  Oyfter^ 
Shells  pounded,  afxl  I  put  inax  diftilPi  Fiheg^r^^  mights  prove  fie  ^bftances 
to  produce  Air^  whoiefome  for  hfphration^    At  which  Time  ne  alio  profofed '' 
that   fbme  fit  Animal  might  be  put  into  a  Receiver  of  his  exhauiling  Ed-  - 
spe,  and  the  Air  pump'd  out  till  the  Creature  grew  fickifii,  and  that  then  • 
fome  ne^  Air  might  be  produced  in  the  Receiver  by  a  Contrivance  of  itnaking  \ 
dijliltd 'Vinegar  work  upon  the  Subfiances  before  mentioned,  to  fee  whether 
by  this  means  the  Animal  would  recover. 

About  which  time  Sir  Chr.  iVren  alfo  fuggefted^  to  put  a  fermenting  Li- 
worin  a  GUTs  fiall,  and  to  fit  a  Stop-Cock  to  it,  and  tye  a  Bladder  about -^ 
the  top  of  the  Slop^ock^  by  which  means  the  Airy  to  be  generated  by  the  JJ?r- 
menting  Liquor,  would  pais  into  the  Bladder,  and  upon;  the  turmng  of  the : 
Step-Cock  be  kept  there  in  the  form  of  Air.  Mr.  ^ooJk  alio  mentioned  fe- 
veral Liquors,  which  by  their  working  upon  one  another  wou^  produce  an 
Air  I  as  Oyl  of  Tartar  and  Vitriol  -,  Spirit  of  fPTne  and  ^turpentine.  And  the 
iatne  made  before  the  iS.  Society  the  following  Experiment:  He  took  a  com* 
iBon  Gkkls  Vial  with  two  Pipes,  and  fome  pounded  Oyfier-Sbells  and  *.  Ajua^ 
fortis^  and  as  foon  as  the  latter  was  by  one  of  thofe  Pipes  poured  upon  the 
former,  and  the  Hole  ftopt  with  good  Cement,  the  Ebullition^  caufea  by  the 
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5*^//^  being  corroded  by  tbc  Agua-fortis^  did  in  a  very  little  Time  blow  up  the 
Bladder,  tyedon  the  otlier  Pipe,  (o  as  to  (Well  it  very  plump  with-Ar  j  ^hich 
Expanfion  remained  till  the  Society  rofe,  after  they  nad  oracifd  the  faid  Veflcl  - 
to  be  carefully  locked  up  till  their  next  Meeting,  which  being  the  Week 
after,  the  Bladder  was  then  found  fomewhat  ihrunk.  The  like  Experiment 
-was  made  with  Bottled  Al?,  fuppofcd  to  yield  a  more  wholefome  Air  for  Ref- 

piration.    "  .,-'..-  '   .    .    . 

3.  One  Day  we  mingleil  equal  l?arts  of  Aqua-foriis  ztidi  Jqua-vit£\  arid 
having  put  two  equal  Quantities  of  this  Mixture  in  two  fmall  Glafles  with 
two  equal  Bits  of  Iron^  one  into '  each  >  one  of  the  Glafles  was  included  in 
Vacuo,  Then  there  was  (een  a  very  great  Ebullition^  and  the  Liquor  became 
blacky  ^hilft  that  which  Was  left  without  the  Recipient  wrought  almdft  no- 
things but  rfimaihed  'always  tranfpafent,  and  rather  White  than  Black.  After 
thefe  two  Glafles  had  ftood  thus  li  Hours,  that  which  was  in  Vacuo  was  ta- 
ken out,  and  wc found  that  the  Iron\j^  almoftalldiflblved,  whereas  the  other 
was  very  little  diminilhed.  This  Experiment  fucceeds  quite  contrary  when 
'tis  made  with  Aquafortis  alorie  and  Copper  j  for  then  the  Dijfolution  is  lefs 
withtn  the  Vacuum^  than  without  it.       * 

We  mabe  fbmc  other  Mixtures  of  divtrfe  Liquors,  which  niake  no  Ebul- 
lition at  all  in  P^acuo^  no  more  than  they  do  in'open  Air.  dyl  of  0//'z;^.y  makes 
none  neither  with  Vinegar^  nor  with  Spirit  of  ^ne^  at  the  inftant  that  they 
mingled  j  neither  doth  the  faid  Oyl  mortify  the  Spirit  of  PVine.  Only  this  we 
obferved  one  Day,  that  having  mingled  together,  without  the  Recipienty  fome 
of  that  Oj'/and  Vinegar  ^vid  Spirit  'o£  PVine^ztid  put  this  Mixture  in  Vacuoy  it 
did  notbpyl  up  fo  foon  as  when  there  was  no  'Oyl\  but  thfcn  the  Bubbles 
which  it  made  afterwards  wefrc  bigger,  and  they  began  to  appear  again  frcwn 
Time  to  Time,  fo  that  foirie  of  them  were  leen  a  Quarter  ot  an  Hour  after 
the  Recipient  had  been  evacuated.  Poflibly  this  may  come  to  pafs,  becaufc 
that  thc.O>/,.fwimmihg;on  the  Top,  retains 'tfie'mo^e  volatile  Parts  of  the  Spi-: 
rit  of  fP^ne^  *)^hich,elte  wflfuld  fly  aWay  as  {b6n  as  the  Ait  is  begun  to  be 
■pump'd  out,  ^nd  attHe  fame  Time  it  hinders  the  Surface  ofahc  Liquor  be- 
low from  eafily  riling  up  into  Bubble,  feecaufe,  to  make  them  do  fo,  the 
Parts  of  the  Oy/,  that  ftick  clofc  to  one*  dnother,  muft  be  feparated.  When 
therefore  the  volatile  Parts  are  gathered,' together  in  a  fumcient  Quantity, 
dble  to'  (urmbunt  the  Refiftance  which  the  Oyl  makes  to  it,  they  iflue  out 
with  much  more  Violence, .  than  if  nothing  had  retained  them. 

All  thefe.  Ebullitions'^  hitherto  fpoken  of,  are  greater  in  Vacuo  than  in  the 
open  Air :  But  with  Lime  it  is  not  fo.  For,  taking  two  equal  Glaflts  with 
two  equal  Quantities  of  fVater^  and  putting  the  one  of  them  in  Vacuo^  the 
other  in  the  free' Atr^^ihere  was  let  fall  into. both  at  the  lame  Time  two 
*  ci[iual  Parcds  of  L/;«^,  otic  into  eachj  and  it  appeared,  that  that  which  was 
V9  Vacuo^  did  indeed  throw  up  fome  big  Bubble s^  out  yet  fewrr  of  them  than 
that  which'  was  in  the  Afr  >  and  having  taken  it,  an  Hour  after,  out  of  the 
'  Recipient y  and  ftirrcd  the  liwf ,  it  was  found  to  have  only  the  Confiftencc  of 
Dirty  whereas  the  other  had  the  Confiftencc  oi  flecked  time.    TheRcafonot 
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vkicb  may  perhaps  be^  that  the  volatile  Salts  of  the  Umi  do  C3LbaIc  whilil 
the  Recipient  is  emptying. 

There  was  alfo  (ome  Plaifter  of  Paris  flecked  in  Facuoj  and  the  Ebullition  o£ 
it  did  there  appear  much  more  than  it  doth  in  the  open  Air.  When  it  is  not 
touched,  the  JSubbles  that  ifliie  out  leave  great  Holes  in  it,  and  then  it  fettles 
very  uneven  y  but  taking  care  to  ftir  it  until  the  Bubbles  be  come  forth,  and 
pitmng  it  when  it  begins  to  fettle,  it  becomes  very  fmooth,  and  hath  not  fo 
inany  fittle  Holes  as  the  common  Plaijier. 

I  took  one  Day  a  final!  Hecipientj^  and  inftead  of  the  IroB  fTirej  I  pafl¥d  in-x 
to  the  little  Hole  a  Sprig  of  a  known  Plant,  which  was  Balmy  to  as  that 
the  Top  of  the  Plant  was  within  the  Recipient^  and  the  Roots  without.  Then 
I  clofed  the  reft  of  thd  liole  with  Cement^  and  when  I  had  taken  away  my 
little  emptied  Receiver  ^  with  the  Plant  half  fliut  up  thcrem  j  I  nut  the  whole 
ioto  a  great  Gla(s  fill'd  with  H^ater^  the  Root  being  downwards  >  and  I  faw 
that  there  were  formed  little  fTater  Drops  upon  the  Leaves  that  were  in  Va^ 
euo.  I  left  it  10  Days  in  this  Condition,  and  during  that  Time  there  were  en« 
tred  about  two  Spoonfuls  of  ff^ater  into  the  Receiver,,  and  in  all  Appearance 
this  If^ater  had  prciled  through  the  Plant.  Yet  there  appeared  no  more  any 
Drops  upon  the  Leaves  i  but  that  might  very  well  come  from  the  grofjer 
excrementitious  Matter  that  is  in  the  Jvatery  which  had  ftopp'd  the  Con- 
duits. 

After  this,  to  ktjow  whether  any  Air  had  been  formed  there,  I  replaced 
the  Recoiver  ypon  the  Engine,  and  haying  whelmed  a  bigger  upon  it,  I  faw 
there  was  but  very  littlp  Air  formed  in'  the  fraall  one,  becaufe  the'great  Red'- 
pent  was  almoft  alt  empty  before  the  Air  included  in  the  little  one  could  lift  it 
up.  Yet  at  laft  it  did  raife  it,  and  I  inclined  the  Engine,  to  the  End  that  the 
little  Receiver  might  not  be  applied  to  its  Cover^  when  1  (hould  let  the  Air  re- 
enter >  and  after  this  Manner  ooth  the  Recipients  were  filled  in  the  feme  TTime. 
Then  I  looked  upon  the  Leaves  of  the  Plant  j  they  were  dot  withered,  though 
they  were  not  grown  5  only  the  Leaves  had  in  the  Middle  a  little  chaggeii 
their  Colour,  and  had  a  Smell  (bmewhat  fowri/hi  but  the  next  Mdrnmg: 
the  Plant  was  quite  fpoiled:  We  may  believe  that  the  PreflTure  of  the  Air 
had  made  the  W^ater  enter  into  this  Plant  with  fo  great  a .  Violence,  that 
thereby  it  had,  as  it  werfe,^  mortified  the  Parts,  efpeci^Hy  in  the  Middle 
where  the  Leaves  were  moft  tender  >  but  this  Water  iftilj  kept  the  Leaves 
extended,  and  fo  they  withered  not  •,  bur,  when  the  Air  tame .  to  a&' upon 
them,  the  Parts  of  the  Plant  which  had  fo  much  fufFered  were'  (bon  cor- 
rupted by.  it.  For  'tis  very  probable,  ■  as  well  by  this  Experiment,  as  by  others 
hereafter  to  be  mentioned,,  that  the  Air  is  a  diflolvent  which  corriipteth 
Bodies.  /  •"..  .:''*•* 

This  being  done,M  made  the'  Experiment  the  other  Wiy,  that  is,,  witft 
the  Leaves  in  the  Air,  and  the  Roits  in  z  Bottle  o(  TVater  that  was  in  Vacuo\% 
and  immediately,  I  faw  Air-Bubbles  iffiiing  out  at  the  End' of  the  Tail'/^ 
Vacuo.  After  this,  I  put  Water  upon  the  Leaves,  to  fee  whether  this  Air 
came  from  thence,  and  I  faw  indeed  foon  after,  that  thefc  Bubbles^  began  to 

ccafcj  and  having  taken,  away  the,  Water  Wherein' the  Leaves  wcre^  I  few 

li  r  "        .     •   ''  .^  ••  •  •  tjjj^. 
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lliat IhcTBubbles^begaii to  ifliie out  at  the  Tail  as  before:  And  I  (aw  them 
flill  come  ouzrzu^'Hours  after,  but  in  little  ^antity  5  and  at  length  it  quite 
ceafed.  1  During  thcfe  14  Hours  the  Roots  did  lengthen  about  four  Lines,  that 
is,  one  Third  of  ^nlnchy  which  is  little  lels  than  they  ordinarily  do  ia  the  Air. 

I. -kept  the  Plant  in  this  Condition. for /(?«r  Days  upon  the  Engine^  and  took 
care^fi'om  Time  to  Time  to  draw  owt  the*  Air  tliat  entered  into  it  by  the 
vLeavcs  J  and  then  it  began  to  wither^  and' the  Roots  fhot  no  more. 

Another  Time  I  put  tw9  Tivi^  of  Balm^  eaqb  into  a  Vial  full  of  Water ^ 
and  at  the  E^dof  f  Days,  when  I  law  manifeftly  that  they  both  fliot  Roots^  I 
included  in  the  Vacuum  that  of  the  7w(?  which  had  the  longep  Root 5^  without 
^  taking  it  out  of  its  Vial.  At  the  end  of  three  DaySy  obfcrving  that  it  wjis 
'Withered',  in  Vacuo ,  I  "took  it  out^  and  changed  the  Vials  of  the  Twigs^  to 
fee,  whether  that  which  remained  in  the  Air,  and  did  thrive  very  well  in 
common  PTater^  would  alfo  thrive  in  JVater  freed  o£  Air-j  and  Whether  that 
which  was  withered  in  Vacuo  would  revive  in  the  common  JVater  and  in  Air. 
Four  Days  after  I  found  the  7V/]g  that  had  been  in  Vacuo  quite  fpoiled,  and 
the  other  ftill  verdant,  but  not  thriving^  and  I  obferved,  that  It  did  not  be- 
gin to  Ihoot  in  the  fVat€r  freed  of  jGr  till  ten  Days  after  it  had  been  put  in. 

This  Experiment  drew  another  after  it,  to  know  whether  the  Water  pur- 
ged of  Air  were  le(s  fit  than  common  Water  to  make  Plants  vegetate.  For 
this  End  1  took  tiw)  Vials  foil,  the  one  of  Water  purged,  the  other  of  com- 
mon Water,  and  having  put  a  Twig  of  Balm  in  each,  I  left  them  both  Jn 
the  Air.  I  found,  that  the  Twig  in  die  common  Water  fliot  at  the  end  of 
6  Days,  and  in  Water  purged  {hot  this  Time  neither  but  ten  Days  after  it  had 
been  put  in. 

I  repeated  this  Experiment  once  mor^  and  I  was  much  (unprized  to  (be, 
that  the  Twig  in  the  Water  freed  of  Air  begun  this  Time  to  moot  the  j«* 
Day,  and  the  other  in  the  common  Water,  Sill  the  6'^  Day.  But  this  was 
remarkable  herein,  that  the  Twig  in  the  Water  purged  fliot  no  more  but  one 
Rooty  which  grew  very  long,  and  on  the  p^**  Day  only  it  began  a  little  to 
iHoot  another,  which  Icngthned  but  one  Line  ixitwo  Days,  whereas  the  Twig 
in  the  common  Water  had  then  p  or  10  Roots^  which  were  all  very  long, 
having  always  Icngthned  j5^^  JJnes  or  more  in  a  Day. 

Aldhough  this  Experiment  appeared  at  firft  contrary  to  the  precedent,  yet 
it  ftiir  confirmed  ^hc  hrft  Thought,  to  wit,  chat  the  Air  which  is  mixed  in 
common  Water  fervcs  for  Vegetation^  confidering  the  little  Roi^  which  the 
Twig  {hot  in  the  Water  cleanfed  of  Air. 

After  this,  I  made  fomc  E,xperiments  upon  harder  Plants.    One  Day  I  jput 

green  Piece  of  SalloW'TVooiy  part  in  the  Air  and  part  in  Vacuo^  after  the  Mafr- 
M"  above  dcfcrib-d.  I  put  into  Water  that  Part  which  was  in  the  Air,  and 
^ir  ^^^^^  prefently  began  to  mount  and  to  pals  through  the  Middle  of  the 
Wood,  and  inccflantly  formed  BuhhUs  in  the  Rfceiver.  Thefc  Bubbles  con- 
tmued  thus  for  the  Space  of  14  Hours  ^  and  certainly  it  was  the  JVater^  which 
paiUng  through  iht  JVood^  was  in  Part  changed  into  Jif.  For  I  madp  the 
Tame  Experiment  with  a  Piece  of  Buffe^  and  the  Water  moimted  alfo  and  paT- 
Xcd  throughit,but  it  formed  no  Bubbles.  Meantime,  if  tliCcchcValvesixifVoody 

they 
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thtv  tnuft  neod^  be  vaubk  to  refift  the  Pujfur$  of  the  Apr\  for  I  have  noted 
in  Sallow^  as  well  as  in  Elm^  that  the  Water  palTes  thro*  them  with  the  (ame 
F^ility  what  End  foever  you  put  in  Vacuo, 

One  Day  alfo  I  put  the  upp^r  End  of  a  little  Elm  Branch  in  the  Vacunm^  and 
the  kwr  End  in  the  Air.  This  Um^r  End  I  trenched  in  Water,  as  I  had  done 
the  Roots  of  Balm  before:  But  it  was  a  whole  Hour  before  there  appeared 
aoj  Dr^  of  fVattr  upon  the  ElnhLtaves  in  Facuo^  whereas  upon  the  BabH- 
U$ves  the  Dr^s  mpeared  preiently.  The  Caufe  of  which  may  be  the  Hard- 
nefs  of  the  Ebn^frodd.  But  I  know  not  why  Water  paiUng  thro*  Wood 
bmaBuhUeSj^  and  in  pailii^  thro'  Leaves  fi>rm$  nothing  but  Drops. 

I  iQade  alio  the  Experiiqent  the  other  Way,  that  is,  the  Leaves  in  the 

Water  without  the  Ricfp^nij  and  the  lower  End  of  the  Branch  in  Facuoy  and 

I  (aw,  that  there  pafled  nothing  for  z  Hours  tirne^  infomuch  that  I  cut  a  hrtle 

of  the  uroer  End  of  the  Branch  which  was  veiy  tender,  and  then  indeed  I 

iaw  a  little  Moiftiire  appear  at  the  End  that  was  in  Facuo^   but  that  enough 

only  to  form  one  Prop,  and  there  appeared  no  Bubbles  of  Air.     Then  I  cut 

the  Bxanch  yet  a  little  lower,  and  then  there  was  formed  one  Drop  of  Wa« 

itT  at  the  End  that  was  in  Facuoj  but  it  fell  not.    And  having  cut  the  Branch 

yet  a  little  more,  the  Drop  of  Water  foil  down  in  Vacuo.      This  (hews,  that 

they  were  not  the  Volvos  of  the  PUM  that  hindred  the  Water  from  paflinff 

whilft  the  Branch  was  entire  s  but  rather  that  it  was  the  great  Tenderneis  ot 

the  Leaves,  fuficring  tliemfelves  to  be  comprefled  by  the  FrelTure  of  the  Air, 

and  that  ib  the  Water  couU  not  infinuate  it  felf  between  their  Parts. 

Jpr.  ^  167).  *  I  included  an  Affk^  which  hada  little  Speck  of  RMonnofs^V^i^!^ 
and  fome  Water  in  the  fame  Ruifient^  thereby  to  promote  the  Corruptions  in  perUneDri 
Cafe  any  ihould  come  to  pa(s :  But  I  have  not  found  that  any  Change  happened  ITp^^ 
to  it  fince  that  Time.  a^  Ye4r 

Jum.  7.  I  included  in  a  Receiver  two  Nofig^s  of  Rofes^  one  fufpendcd  at  the'  ^^ 
Top,  the  other  having  its  Tail  in  a  little  Vdiel  fiiU  or  Water.  1  alfo  put  in 
tlie  fitfne  Receiver  a  Gage  4  Inches  long,  to  know  whether  any  Air  would  be 
there  produced.  Two  Days  after,  I  found  my  Rofes  a  little  withered,  and  the 
Water  already  rifen  to  8  or  10  Lines  near  the  Top  of  my  Gage  ^  and  after  that 
the  Changes  of  thefc  Flowers  beca^ne  ftill  lefs,  fo  that  at  this  prdent  Time  they 
-are  not  much  more  wither'd,  and  the  Water  of  the  Gage  is  by  )  or  4  Lines 
MUGT  the  Top.  The  R$/es  which  lye  dipt  in  the  Water  are  as  much  wither- 
ed as  the  odacn,  and  as  (oon.  Other  Rojei  which  I  had  inchided  at  the  fame 
Time,  but  wkh  Air,  grew  mouldy  m  lets  than  8  Days. 

At  another  Time  I  included  one  fingle  Rofe^Button  in  a  very  little  Glais, 
to  learn  whedier  it  would  keqp  its  Scent.  At  the  End  of  if  Days  it  looked 
a  little  Jdbfidh,  but  was  not  at  all  withered  \  and  having  taken  it  out,  I  found 
it  had  ftin  its  good  SmoU%  but  after  that  it  loft  both  dolour  and  Smelly  in  left 
than  two  Hours.  I  muft  alfo  add,  that  its  Leaves  did  not  appear  moift  in 
UtAVaatum^  but  they  looked  all  moift  as  foon  as  they  were  in  the  Air:  Which 
Aews,  that  the  Pasts  of  the  Leaves  had  aAed  as  Spritu^  like  as  Spuntfis 

do^  ttd  xfaoi:  the  Weight  of  the  20r  coming  to  preft  upon  them,    cud 

^  exprefi 
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eKprds  die  Humidity  which  had  infinuatcd  it  fdf  between  the  Pbrts  thus  «• 
panded. 

I  did  alfo  include  fomc  Gilly-FlawerSj  which  changed  but  very  little  j  only 
they  looked  as  if  they  had  been  dipped  in  Water. 

Having  included  fome  Strawberries^  at  the  End  of  z  Days  they  look'd  lefi 
frdh  ^  but  after  that,  feeing  they  changed  no  more,  I  took  them  out  of  the 
f^acuum  after  they  had  been  there  if  Days.  They  had  ftill  the  Smell  and 
Tafte  of  Strawberries  j  but  they  had  alfo  contrafted  a  very  ungrateful  Taftc 
of  the  Cement  which  I  then  employed  to  clofe  them  m  with. 
ifu  to.  At  another  Time,  I  put  fome  Strawberries  without  Cement,  making  ufe  of 
s  dSSv.  a  Skin^  after  the  Manner  defcribed  formerly,  and  I  then  obferv*d  nothing 
new,  except  that  their  Tafte  kept  good,  but  was  a  little  fowrifti,  and  that 
they  yielded  a  little  Water. 

Jun.  14. 1  included  Ibme  Cherries^  to  the  Number  of  2f  or  }0,  in  a  Rg^ 
eeiver  which  was  almoft  fiird  with  them.  They  all  burft  but  i.  2wa  Days 
after  they  had  a  little  changM  their  Colour,  and  thofe  two  that  before  re- 
mained whole,  were  now  burft  like  the  reft.  After  that,  I  obferved  no  more 
change  in  them. 

Jul  zo.  I  included  in  the  Vacuum  one  Cherry^  with  eleven  great  Currauts. 
The  Cherry  burft  prefently,  and  after  that,  I  found  it  not  changed,  only  ic 
appeared  turned,  as  the  Currants  alio  did :  This  is  a  Beginning  of  Futrefa&icM], 
which  may  be  imputed  to  the  Air  that  remains  in  the  Receivers. 

JuL  27.  I  included  in  the  Vacuum  four  Rajberries  and  three  Currants.  The 
latter  appeared  alfo  to  be  tum*d,  and  the  Rajberries  looked  te6  frefli  than 
they  were.  But  'tis  now  more  than  five  Months  that  I  perceive  no  Change 
m  them. 

Hitherto  I  had  employed  none  hutjinall  Receivers j  which  did  juft  hold  that 
fittle  Fnut  I  put  in  themi^  and  the  red  Currants  feem- d  to  keep  well  enough ; 
fo  that  one  Day  I  fill'd  a  great  Glafs,  of  the  Figure  of  cupping  Glajfes^  with 
them,  hoping  to  keep  that  as  well  as  the /mall  Receivers.  But  I  was  lurprized 
five  Days  after,  to  fee  that  Bubbles  were  formed  in  the  turpentine  which  I  had 
put  about  the  (aid  great  Glafs  in  the  Place  where  'twas  faften'd  to  its  Cover^ 
and  that  thefe  Bubbles  were  burft  outwards  ^  and  afterwards  having  feen  that 
the  Cwer  held  faft  to  the  Bolt-head  no  longer,  I  made  no  doubt  of  the  Cur* 
rants  having  produced  Air  enoueh  to  lift  up  the  (aid  great  Gla(s,  and  to  fbrm 
in  the  Turpentine  the  Bubbles  I  had  feen.  i  was  confirmed  in  this  Thought, 
when  I  found  by  the  Smell  that  they  had  fermented.  They  were  yet  good, 
except  fome  that  had  loft  almoft  all  their  Tafte,  and  all  their  Acidity. 

Tne  fame  thing  happened  to  me  with  a  very  /mall  Receiver j  that  could  hold 
no  more  but  one  Cherry,  of  that  Kind  we  call  Bigarreaux,  and  oneredCurrane. 
Tbcfe  Fruits  yielded  aMb  Air  enough  to  lift  up  their  Receiver  7  Days  after 
they  had  been  included  therein:  And  having  reiterated  this  ExperimetUj  I 
found  the  fame  Succe(s  5  only  this  fecond  Time  the  Receiver  was  not  lifted 
up  till  the  nth  Day,  This  Effta  is  rather  to  be  afcribed  to  the  Cherry  thaa 
Che  Otnanty  became  I  have  kq>t  Ciwr^/i/x  to  the  Number  of  u,  inafmall 
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Glals,  and  they  did  not  raife  it  up.  Whence  it  follows,  that  the  Bigarreau$c 
yield  much  more  ^ir  than  acid  Fruit. 

Another  Time  I  included  fome  of  the  fame  Kind  of  Cherries^  a  whole 
great  Glafe  foil,  and  found,  that  from  the  fccond  Day  they  had  yielded  Air 
enough  to  lift  up  the  Cover.  I  took  away  pan  of  the  Cherries^  and  included 
tbe  reft  again. 

This  fecond  Time  they  did  not  raifc  the  Glafi  till  the  8*''  Day.  The  Cher^ 
ries  looked  fair,  but  they  had  loft  much  of  their  Tafte,  and  ahrerwards  they 
wot  fpoiled  in  lefi  than  an  Hour. 

I  did  alfo  one  Day  include  three  PearSj  of  that  Sort  we  call  RouJ/eletes^  in 
a  like  figur'd  Glafs,  which  could  hold  no  more.  They  lifted  up  the  Glafs  at 
the  end  of  f  Days,  and  they  were  not  changed,  only  one  of  them  was  a  little 
foftcr. 

Another  Time  I  put  a  Peacb  in  (iicha  Glals  emptied  of  Air  with  a  Gage  to 
it)  and  I  found,  tnat  the  firft  6  Hours  the  ^ick-Jilver  in  the  Gage  was  rifcn 
about  an  Inch.  Yet  it  was  not  till  the  i  }«^  Day  that  the  Glafs  was  lifted  up  j 
and  the  Peacb  appeared  to  have  kept  very  well  till  then  \  but  after  that,  it 
rotted  in  a  very  little  Time. 

I  did  once  put  fome  Bread  with  a  Gage^  but  I  found  not  that  for  the  Space 
of  a  whole  Month  it  had  yeilded  any  Air,  fo  that  I  took  it  out,  and  found 
it  yet  good  i  only  it  had  a  little  tafte  of  Muftinefs^  which  yet  appeared  not  % 
at  all  to  the  Eye,  and  whereof  the  Caufe  may  be  afcribed  to  tbit  little  Air 
that  might  reft  in  the  Receiver. 

One  Day  I  included  a  Piece  of  roafei  Mutton  with  a  Gage,  and  found, 
that  in  4  Days  it  had  yeilded  no  Air,  but  after  my  Abfence  of  6  Weeks,  I 
faw  the  Mercury  was  rifen  to  the  Middle  of  the  Gage,  and  having  taken  out 
the  Meat,  I  found  it  of  a  very  ill  Smell. 

Two  Days  after,  I  included  a  Piece  of  ratv  Beefj  and  a  Gage  with  it,  and 
I  law,  that  in  2  Days  the  ^uick-Jilverwzs  rifcn  an  Inch  in  the  Gage\  and  after 
6  Weeks  Abfence,  1  found  the  Mercury  was  got  almoft  to  the  Top  of  the 
G<7f^,  and  that  this  Meat  had  contnifted  a  much  worie  Smell  than  that  which 
had  been  roafted. 

I  alfo  kept  for  i  f  Days  a  Piece  of  frejh  Butter  in  Vacuo^  and  I  found,  that 
it  ftnelt  more  ftrong  than  when  I  firft  put  it  in  :  But  yet  it  could  be  ftiU 
eaten  upon  Bread,  whereas  another  Piece  of  Buttery  which  at  the  fame  Time 
I  had  kept  in  the  Air,  was  altogether  unfit  to  be  eaten. 

One  Day  I  covered  a  Receiver,  whofc  4*  Part  was  fiU'd  with  Water,  and  aiia.p./44. 
the  reft  all  empty.  I  put  it  over  the  Flame  of  a  Candle^  and  faw,  that  the 
Water  boiled  very  quickly,  yet  the  Glals  not  much  heated  ^  fo  that  the  /f^* 
ter  boiled  near  a  quarter  of  an  Hour,  with  a  great  EbuHitioifj  and  the  Glais 
was  no  more  than  tepid.  I  then  took  it  away  m>m  the  Flame,  and  (aw  that 
the  fFater  continued  a  very  ^eat  while  boiling,  and  that  it  began  again  firom 
Time  to  Time.  I  then  believed  that  the  Vapors  which  had  been  raifed  into 
the  Air,  were  recondenfed  by  the  Cold,  and  that  that  made  the  hot  fTater 
hhbk  up,  as  tFiHer  ufually  aoth  when  'tis  put  into  the  Etiginej  and  the  Air 
that  prefles  it  exhauftcd*    Mean  Time,  I  have  (ince  made  the  Experiment 

with 
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vfiih  A  Gage,  and  I  did  not  percdve,  that  aU  ihcBMUs  that  ifliied  out  of  the 
Water  made  the  Mercury  liic  to  Senfe. 

After  thiS)  I  kft  my  Raeiver  expo(ed  to  the  Froft,  and  I  found  that  the 
Ic€  which  was  made  therein  was  not  yet  quite  free  from  BubbkSj  though  the 
Water  thereof  had  boiled  in  the  Facuum^  which  one  would  think  fhould 
have  driven  out  all  the  Air  %  yet  the  Bubbles  were  there  far  le(s  numerous  than^ 
in  Ice  made  of  ordinary  Water.  I  perceived  not  that  the  ^mck-Silver  was 
much  rifen  in  the  Gage.  Afterwards  I  melted  this  Ice^  and  put  the  Water 
abroad  to  freeze  again,  ftiU  without  taking  it  out  of  the  Facuum^  and  I  found 
that  this  fecond  Timeitvras  very  much  freer  from  Bubbles.  The  GIa(s  did. 
not  break  i  but  becaufe  it  was  fomewhat  conical,  we  could  not  know,  whe- 
ther it  remained  whole  upon  the  Account  of  its  PigMrci.  of  becau(e  that  the 
Water  which  was  frozen  within  was  freed  of  jiir. 

After  this,  I  made  Sfirit  of  fFine  boil  in  Facue  in  the  &me  Manner  X  did 
the  Water,  and  I  faw  that  it  boil'd  much  fooner.  It  made  the  Mercury  rife 
sd>out  an  Inch  in  the  Gage.  Then  I  took  it  from  the  Fire,  and  (aw  it  conti- 
nue in  its  Boiling  5  and  even  finking  the  Receiver  into  cold  Water,  it  there- 
upon boiled  much  more  ftrongly.  One  would  think  this  proceeded  from  an 
jintiperiftafis  %  but  we  have  more  ground  to  (ay  it  came  from  hence,  that  the 
Vapors  of  the  Spirit  were  condenled,.  and  fo  made  the  Receiver  more  emp- 
ty \  which  is  funicient  to  make  the  Spirit  of  Wine  boil^  even  tho*  it  were 
not  hot.  The  ^ick-fitver  did  in  two  Hours  fubiide  again,  to  near  half  a 
Line  as  low  as  itliad  been.  Then  I  put  the  Receiver  over  the  Flame  again, 
and  made  the  Mercury  rife  more  than  two  Inches  >  but  then  the  Receiver 
cracked. 

One  Day  I  took  a  Tube  of  FJaifier  of  Paris^  open  at  one  ELnd,  and  clofe  at 
the  other.  I  applied  the  open  End  to  the  Cement  as  I  was  wont  to  do  Rh^ 
eeivers  1  and  I  uw  it  was  not  poffible  thus  to  exhauft  it«  becaufe  the  Jir  did 
cafily  pa(s  thro'  the  Plaifter.  Z  put  therefore  a  Tube  of  Irm  on  the  Enginey 
ib  as  having  iiird  it  with  Water,  the  Tube  of  Plaifter  was  covered  there- 
with )  and  then  having  caufed  the  Pump  to  be  plied,  I  found,  that  the  fFater 
did  pais  as  eafily  thro'  the  faid  Plaifter.  I  therefore  covered  it  with  Fenice- 
furfemim  inftead  of  fFater^  and  then  I  faw  that  it  evaoated  very  well^  and 
that  nothing  pafs'd  thro'  it  for  the  Space  of  two  Hvurs.  Then  I  took  fomc 
Oyl  very  hot^  and  poured  it  over  the  Tuiy>entine^  which  did  mek  by  this  Ueac, 
and  pafi'd  thro'  the  Plaifter.  Then  I  took  off  this  Tube^^s  which  was  fo  per- 
iraded  by  the  Turpentine^  and  I  faw^  that  that  had  made  it  tran/parent  :■  Whidi 
dfeft  is  pretty  like,  and  is  to  be  explicated  in  the  fame  Manner  as  that  of 
Che  litde  Stone  c^led  Otuks  Mmdi.  Thus  we  may  beaififted  by  the  We^ 
of  the^/r  to  make  diverfe  Sorts  of  Giues  penetrate  Plaifter^  baked  Eartis 
fFood,  &c.  And  poflibly  thofe^  who  ihaU  make  a  good  Number  of  fuch 
Trial^  will  find  then*  Labour  and  Piina  recompenied,  by  giving  to  thofi:  Ma- 
«riate  fuch  Properties  as  they  never  had  before. . 

I  did  alfo  put  Tome  JE^s  m  the  Faenunty  and  one  Day  I  few  one  of  them 
fcrcak,  which  I  had  putjin  »  fmall  ja^rmitr.  Itbarftupon  the  very  firftiR»ffii«  : 
ButfioBt  tftat  Timclcoidd  never oiake  any  breakxiho'l  exhanfted  as  much  as 

I  could. 
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I,  qc>\id  thofc  Riceh^s  wh&rdck  I  had  ptttfooiCt  You  mvft  dierefombc- 
M  to  crack  t^ctn  a  lict^  bciF9rs  you  put  xkfi^  |n  the  f^acuum^  ao^  thep  xb^ 
do  eafiiy  break  quite,  and  what  is  ii)  cbeEgg  rifcth  all  ix\tq  a  very  tnickfroitb: 
I  alio  put  fomc  of  thcfc  thus  ordered  over  the  Firc>  where  they  boiled  very 
ttfily,  not  being  preffcd  by  the  Air,  but  they  boiled  there  very  long,  before 
it  began  to  appear  ^hat  they  were^f^  boiled  as  to  be  ready  to  eat. 

All  the  littie  Bu^|>le$/that  apfpear.  ia  Mujiard^  do  fw^U  a^  break  in  yafHd% 
^d  after  thar,  the  Afiv>^4;^^  ^.    : 

One  Day  I  includecl  a  black  fiibbkn  in  the  FacH^m^  and  then  burnt  it  with 
ji  Burmng-Glafs.  Abundance  of  Smoke  iiTued  out  of  it,  which  fell  by  little 
and  lictk^  and  ib  permitted  us  to  iiee  the  JStibion  phdniy -,  which  appeared  not 
'ftt  all  chained.  )Bat  after  I  hsidrj^iarned  the  Air  into  it,  and  touched  it,  I 
found  it . turn'd  tp  Aftiffj  '      ;    .  .       , 

Another  Tpne  lifzv^iiiCoComc  Gufff^dfr  to  be  bui^  after  the  (ame  j^f^n- 
3)er  i  and  I  was  rauch  ^furprized  to  fee  chat  it  burot  Grain  by  Grain,  mme  of 
the  Gmm  kindled  firisfg  uy>ije  \i^^ipl)  touched.   ;  Another  Time  when  the  Sun 
had  lefs  Force,  1  cpuld  not  at .  all  kindle  the  Powder,  but  I  made  it  oQly  boil 
ami  emit  ,Store  of  Sa)i$4^e..    .I,^afl  pift  a  pagpjp  the  izx!pfijlffigienty  ^y  means 
whereof,!  obfcrv'd,  thart  ij^^t  Swpke  pr9duc€4  po  Air>    for  the  ^ickfilvvr 
did.not  rife  in  (h^  Ti^bc*    i«i)otp4  f^lCo,  that  this  Smoke  &Uinfi;  upon  thePaih- 
hpard,  on  which  I  hajc)  put  the  Powder,  ^pearedi  yellow,  of  the  Colour  of 
Brimftowe.    After  that^  I  tQok  put  the  Powder  that  remained,  being  like  a 
bkck  Mafs,  and  having,  put  it  uppp^^uri^ng  Coals,  I  (axv  it  burned  a^oth 
Ss/f  Pftfj^  and  fp  it  .?pp»»re(j,  that  ;Jie  g*ulph^r  w?s  ahnqft  all  ex^jale^; .  I  wa^ 
willing  to  reiterate  this  Experiment,  and  I  then  feyr  that  the  Powjier  after 
hcyling^  /¥^^jy^^^%  f^^^dled  Gra^Qb^  Giain,  (as  in  the  firft  Expeiiqiept, ) 
at  laft  flaihes  out  all  at  ognce,  when  one  hath  the  Patience  to  hold  the  Fire  to 
it  with  a  burning  Glafs.     And  when  the  Fumes  are  crown  clearer,  you  may 
jibe  Needles  of  Salt  Petre.  ^cking  to  the  fides  of  the  Receivir. 

Another  Time,  I  put  the  Weight  of  iz  or  if  Grains  oi  J^<npder  in  aGlais^ 
(haped  like  a  Cufping^Glafs^  capable  to  hold  14  Ounces  of  Water^  and  tAVfng 

Et  Fire  to  it,  I  ooade  the  Powder  boil  and  fmoke  as  ufually.  Afterwards, 
tng  that  the  Corns  b^an  to  crack  very  near  one  after  anpther  s  I  then  took 
away  the  burning  Concave,  for  fear  all  ihould  be  kindl^  together :  But  it 
was  already  too  late 3  for  the  Corns  did  continue  to  crack  longer  than  a  (econd 
of  Time,  and  at  lafl  all  kindled,  tho'  there  was  then  ;K>thi^  left  co  h^t 
them  but  the  Fire  whiplpr  t^y  had  kept  within  themielves.  TJ^q  RscefVfKjr^ 
lifted  up  above  a  Foot  high  without  breaking.  < 

Another  Time  I  put  the  Weight  of  1 8  Grains  of  Powder^  together  with  a 
Ga^e^  into  a  Receiver  holding  7  Pound  of  Watery  and  Ifaw,  that  ihcJpapfd^ 
Was  more  difficult  to  be  kindled,  than  in  fmall  Recervers.  Yet  at  length  it 
was  kindled  all  together,  and  ^ade  the  ^ick-Jilver  rife  to  the  height  of  an 
Inch  and  a  half  in  the  Gage  ^  and  I  am  very  well  aflured,  that  s^fthat  Air 
was  not  come  from  withqut  j  for  that  Part  of  the  Receiver^  to  which  the  Co* 
vcr  is  applied,  had  always  been  under  Water. 
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From  what  I  have  been  relating,  it  may  be  concluded,  that  there  »  a  j^ 
Part  of  Jir  in  Gun-powder ^  fuppoiing,  as  other  Experiment^  doihewj  that  Air 
'  is  about  a  thoufand  Times  lighter  than  Water.  For,  in  this  Experiment^  the 
Mercury  did  rife  to  the  1 8'^  Part  of  the  Height  where  the  Air  commonly 
fuftains  it  j  and  confequently  the  Weight  of  i8  Grains  o£  Powder  ^A  yield  ^/r 
enough  to  fill  the  1 8"  Part  of  a  Receiver  that  contains  7  Pound  of  Water. 
Now,  this  1 8**^  Part  contains  49  Drams  of  Water :  Wherefore,  the  Air^  that 
takes  up  an  equal  Space,  being  1000  Times  lighter,  weighs  ^^-^  of  49 
Drachms^  which  is  more  than  54.  Grains.  It  follows  therefore,  that  the 
Weight  of  1 8  Grains  of  Powder  which  I  employed  in  my  Experiment,  con* 
tain^  more  than  ji*  of  Air,  which  is  about  the  j*'**  Pare  of  18  Grains. 

It  may  alfo  be  calculated,  how  many  Times  this  yiir  hath  been  c<mprejfed  in 
the  Powder:,  But  this  Calculation  is  more  uncertain  than  the  former,  became 
we  know  not,  whether  this  Air  took  up  more  or  lefs  than  the  f^*^  Part  of 
the  Space  which  the  Powder  poflcflcd.  But  yet  *tis  certain,  that  tho'  it  had 
even  taken  up  3  Fourths  of  the  whole  Room  of  the  Powder,  and  that  the  14 
Grains  of  the  other  Matter  had  taken  up  no  more  than  the  one  remaining 
fourth  Part,  ftill  this  Air  would  have  been  compreflcd  about  three  hundred 
Times.  To  calculate  this,  I  fuppofe,  that  the  fpace  of  a  Cubick  Foot^  can  hold 
only  72  Pounds  of  Gun-Powder ^  which  do  contain  more  than  14  Pounds  of 
Air^  by  the  foregoing  Calculus  \  which  Quantity  of  Air  is  therefore  found  in- 
clofed  m  the  three  lK)urths  of  a  Cubick  Foot.  Now,  this  fpace  doth  ufiially 
contain  but  about  6  Drachms  of  Air:  Wherefore,  to  make  it  hold  14  PouncB 
cf  Air,  which  is  near  300  Times  fix  Drachms,  it  muft  needs  be,  that  the  Air 
be  compreflcd  near  500  Times. 

Thtre  is  Reafon  to  believe,  that  this  Compreflion  is  much  greater,  becauie 
a  Cubick  Foot  can  hold  much  more  than  71  Pounds  of  Powder^  and  becaufe 
alfo  that  the  f  ^'^  Part  of  the  Weight  muft  not  in  Appearance  poflcfs  alone  the 
three  Fourths,  and  all  the  reft  take  up  no  more  than  one  Fourth  of  the  Space 
poflefled  by  all  the  Powder. 

:.  I  ihould  therefore  make  no  difficulty  to  believe,  that  all  the  Effeft  of  Gun- 
powder comes  from  the  Air  which  is  compreflcd  thei-ein,  and  efpecially  in  the 
Salt  Petre-j  for  I  have  not  yet  obferved  that  Brimftone  yields  Air.  Pofllibly 
alfo  we  may  find  in  Time,  that  all  other  Fulminations^  Ebullitions^  and  Fer- 
tnentationsy  that  make  fuch  fiirprifing  Motions,  are  nothing  elfe  but  Air  com- 
preflcd expanding  it  felf. 
n.iaa.p.j4a.  O^c  Day  I  included  in  the  Fdcutim  ah  Infe^k  which  refembles  a  Beetle^  but 
is  a  little  bigger,  and  when  I  perceived  it  to  appear  dead,  I  gave  it  Air  again, 
and  it  foon  after  recovered.  Then  I  put  it  in  the  Vacuum  again,  and  having 
left  it  there  for  an  Hour,  I  readmitted  the  Air,  and  found,  tnat  then  the  hh- 
fe^  needed  much  more  Time  to  recover.  I  included  it  there  the  third  Time, 
and  having  left  it  there  two  Days,  I  gave  it  Air  again,  and  faw  it  needed 
about  ten  Hours  before  it  began  to  ftir  again  3  yet  it  recovered  wdl  enough 
this  Time  :  But  having  put  it  in  again  the  fourth  TimCj^^  and  left  it  there  8 
Days,  it  would  never  ftir  again. 

Intending 
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Intending  to  try  the  like  upon  a  Butterflyy  I  fiw,  when  I  re-admitted 
Air  to  it,  that  the  Top  of  its  Back,  which  before  was  much  fwellcd,  did  fkll 
in  more  than  it  ihould,  and  the  InfeSl  would  not  recover. 

I  alfo  killed  in  the  Vacuum  many  Animals  that  breath,  as  Birds^  Mice^  RatSj 
Rabbets  J  Cats  %  and  fome  of  them  I  recovered  by  quickly  giving  them  jiir  again 
before  the  Engine  was  quite  exhaufted  i  but  I  never  faw  any  of  them  Revive j 
that  had  been  in  a  perfeS:  Vacuum. 

M.  Guide  did  make  frequent  DiJfeSlions  of  (iich  Animals  as  we  had  thus 
Mrdy  and  obfervcd,  amongft  other  Things,  that  their  Lungs  fell  to  the  bot- 
tom in  Water.    He  faith,  that  the  Solidity  ot  Clofenefs  of  the  Lun^s  of  Ani- 
mals, that  have  died  in  Vacuo^  comes  from  hence,  that  the  Blood  which  is  pro- 
pdkd  into  the  Lungs  by  the  Vena  Arteriofa^  doth  fo  ftrongly  prefs  the  Bronchi 
of  the  Arteria  afpera^    that  it  expreflcs  the  Air  out  of  tnem,  and  glues  as 
*twcrc  their  fides  to  one  another.    But  for  my  oart,  I  do  not  believe,  uiat  the 
Blood  of  the  Vena  Arteriofa  can  thus  comprefs  thofe  Bronchi^  becaufe  that  the 
faid  Blood  is  inclofed  in  its  Veflels,  that  keep  and  hinder  it  from  compreflinK 
others.    Yet  I  am  not  ignorant,  that  the  Things  that  are  included  in  the  GE/^ 
^agus  do  indeed  comprefs  the  afpera  Arteriaj  and  that  the  afpera  Arteria  by 
being  filled  comprefles  alio  the  CE^fopbaguSy  upon  the  account  of  the  Situation 
of  thefc  two  Conduits.    But  it  appears  not  at  all,    that  the  fmalleft  Ramifica- 
tions  of  thofe  Bronchi^  and  of  the  Vena  Arteriofa^  are  fituate  in  the  fame  Man- 
ner ^  for  }^t  Broncbihcvnjg  harder  than  the  arterial  Vein^  they  will  comprefs 
it  more  eafily,  than  bc.compreflcd  by  it  j  and  fo  if  you  fhoula  blow  them  up 
with  Bellows,  they  would  glue  the  Sides  of  that  V  ein  together,  and  hinder 
the  Circulation :  W  hich  is  dirc&ly  contrary  to  the  Experiment,  as  M.  Guide 
himkXf  obfervcth. 

It  is  therefore  far  more  probable,  that  if  the  Lungs  be  comprefled,  that 
ComprcfEon  is  made  by  the  Pleura^  which  may  be  fwelled  within  the  Breaftj 
asthcSkin  is  iwell'd  without.  But  it  is  not  neceflary  that  the  Lun^  be  com- 
preflcd  in  vacuo  to  make  them  fiibfide  in  Water  >  for  I  have  diverfe  Times  put 
pieces  of  Luncs,  and  whole  Lungs  in  the  Vacuum^  and  they  remained  there 
cSLtremely  fwelrd  5  but  as  fbon  as  the  Air  was  again  intromitted,  they  became 
vciy  flat  and  red,  and  funk  to  the  bottom  in  Water.  Which  fhcws,  that  *tis 
fiifficicnt  for  getting  the  Air  out  of  the  Lungs  to  render  thepi  clofc  and  red  j 
and  I  have  not  been  able  to  produce  this  Effect  but  by  means  of  the  cxhauftr 
ing  Engine.  For  I  have  left  Lungs  a  whole  Night  between  two  Plates,  with 
a  great  Weight  upon  them,  to  endeavour  to  prefs  the  Air  out  of  them,  but 
it  would  not  fucceed,  and  thofe  Lungs  did  Itill  float  upon  the  Water.  I 
have  alfo  tried  to  make  the  Air  re-enter  into  the  Lungs,  after  I  had  rendered 
them  folid  in  the  Engine,  and  that  I  found  very  eafy  j  for  drawing  them  out 
from  the  bottom  of'^the  Water,  I  did  blow  into  the  Afpera  Arteria  j  and 
the  Lungs  fwelled  again,  and  relumed  their  ordinary  <Colour,  and  floated  on 
the  Water.      And  this  is  that  which  befalls  the  Lungs    of  Infants  newCTi^Txp^l- 

bom.  '  ment,  hy  M. 

LXXX.  /  feaVd  up  a  round  Glais  hermetically,    and  covered  it  with  aim^us^ 
double  Bladder  very  carefully,  and  including  it  in  a  large  Receiver,  I  found ^^^^^^  "• 
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according  to  my  Expcftation^  that  after  about  zoo  Exhaujiim,  h^d  been  made, 
it  broke  all  in  Pieces  with  a  very  great  noife. 

LXXXI.  Papers,  Of  lefs general  Ufe^  "omitted.  ^ 

■  '     .       •  ■        .'  '    .'      •,  .  .       •  •  .  * 

I.     A     Lift  of  the  French  Jca^fmicians  at  their  new  Regulatiohin  the  Year 

1U99.P.6158.     i.  An  Account  of  fomc  of  the  natural  Things^    with  which  the  intelligent 
and  inquifitivc  Signior  Paulo  Boccone^  of  Sicily^  hath  lately  prefented  the  R. 
S.  and  enriched  tneir  Repofitory . 
«246p.393-     5.  Remarks  by  Mr.  Ja.  Petty er^  on  fomc  ^nimals^'  Plants^  Sec.  fent  to  hini 

from  Maryland^  by  the  Reverend  Mr.  Hugh  Jones. 
%.^S5'V^9S'     4.  A  Catalogue  of  ShellsT^  &c.  gathered  at  the  IJland  of  Afcenfion^  by  Mr. 
Ja.  Cunningham  Chirurgeon,  with  what  Plants  he  there  obferved  5    communi- 
cated to  Mr.  Ja.  Petiver. 
n.246.p.39o.  /  f .  An  Account  of  a  China  Cabinet j  filled  with  feveral  Inftrumcnts  and  fomc 
"^^^^^^[naturalCurioJitiesof.t^^  font  to  the  R.  Society^  by  Mr.  BnckJey^ 

n. 250. p.70,' chief  Chirurgeon  at  Fort  St*  George  ^y  by  Hans  SJoape^  M.D. 

6,  A  Thermofco^e  2iVidi  'Si^^arpfco^ej  invented  by  Mr.  R.  Boyky  dcfcribed  by 

a.i3.pai8.     7-  Dr*  Hook's  Wheel  Barometer^  defcriVd  in  his  Micrography^  is  here  fomc- 

tliing  improved  j  by  himfelf. 
xi.9i.p.j'i68.     8.  Experiments  propofed,  to  explicate  the  Reafon  of  the  ^ufpenjton  of  Mer* 

cury  in  the  T'orricelliatt  Tubes  at  an  unufual  l^eight  j  by  Dr.  ff^allis. .. 
ii.2o^.p.998.     P-Some  ^eriesj  concerning' the  I^ature  of  Light  and  Diaphanous  JRadies-, 

by  Mr.  Edm.  Halley.  "  -  ,.     - 

n.79.p.3o^o-     ^*°*  -'^^^k^.  CQncerning  fhp  different  EfFc&s  of  the  Sun\s  FJeat  coUefted  bf 

a. burning  Concavp,;  and  that  of  Fire,  Wpbn  Gold,.  ^c.]?y  ^Fr.  ^una. 
n,w.p.2oao,      1 1  "An  Experiment  concerning  t^e  Progrefi  of  artificial  Conglaciation^  and 

the  remarkable  Accidents  therein  obferved 5  by  the ^f^orentine,Philo/bpherSj^xid 

publiflied  in  their  Saggi  di  Naturali  $fperienze\ 

12.  Propofalsto  try  the  Effcfts  of  the  Pneumatical  Engine^  exhaufted  in 
'""^'^'^^^  Plants,  Seeds^  Eggs  of  Silk-worm^  8cc.  by  Mr,  R.  Boyle^yndDr.  JSeale. 

LXXXIT.  Accounts  and  Emendations  o^  Books^- omitted. 

tJ.27.p,foi.npHE  Hiftory  of  the  Royal  Society  of  London^   for  the  Advancement  of 

A  '  Expfrimental  Philofophy  5  by  Tho  Sprat. 
n.j5.p.7ij'.     2.  The  Prpgrefs  and  Advancement  of  Knowledge  fince.the  D^ys  of  jirijiotk^ 

in  an  Account  of  fome  of  the  moft   r^marlcnble  late*  Improvements  of  ufeful 

Learning  5  by  >/G'/^»'r///JL<^;?^.  16^8,  in  S^^ 
^P-»4r.      3.  A  Narration  of  the  Eftablillimciu  0^  the  Lyncei,  an  Italian  Academy,  and 
*^         of  their  Beftgn  and  Statutes. 
iao3.|Hf 86      r-  I^iogenes  Laertius^  Grace  8c  Latine^  cum  commentariis  integris  Do<5torum 

Virorum.    -rfw/?f/.  ifij^z.  -  -.  -.^ 

^  (f .  C  P//»//  Hiftori^  Naturalis.  Notwithjlanding  the  great  Care  of  R.  P.  Har* 

•»P4-j.n^»  .         ,  duine 
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duiiie^  in  tbis  curias  Edition^  yet  be  bath  pafi  over  fever al  Faults  i  tbreeofwblcB- 
Mr.  Hallcy  batb  bere  correftcd,  viz. 

I .  Ub.  t  Cap.  I } .  Defeftus  [  Solis  &  Luna  ]  Ducentis  Firinti  Duobus  Mcn- 
iibus  redire  infuos  Orbes  cerium  eft :  Wbereas  itougbtte  ^^CCXXIIl  ^  atwbicb 
Ttme  tbat  Period  is  compleated  >  and  the  Moon  returns  to  the  Sun  and  to  the 
fme  Node  accurately  enough^  to  ber  Apogscutn  very  near^  andwitbin  a  few  De* 
grccs  to  the  fame  Place  of  the  Heavens. 

I. Lib.  II.  Cap,  37.Jecur  maxime  vetuftatis  patiens  centenis  durare  Annis 
Obfidionum  exempla  prodidere^  wbicb  Mr.  Halley  conjeSlures  Jbould  eitber  be 
Hoc  Seniorum  exempla^  or  Hoc  Syrorum  exempla  prodidere. 

^.Ub.  20,  Cap.  14.  In/lead  of  Byviziion  (^  vomicas  vulva  curavit  itta^  Mr. 
Halley  reads  Satyriafin  6f  Vomicas  vulva  curavit. 

j.V'mxsi  rcrxxm  NaturaUum  Britannicarum J  continens  Fegetabiliaj  ^nimaliaj^^^-^^ 
k  Foffiliay  in  hac  Infula  reperta.  Auth.  Cbr.  Merret.  M.  D.  ''     • 

8.  Mufeo  Cofpiano  anneflb  a  que]lo  del  famofb  Ulijfe  Aldrovandi^  &  donato  ^/Jf*  '"^ 
dia  fua  Pacria  delV  Illuftriilimo  Signore  Ferdinando  Cojpi  Patricio  di  Bologna 
&  Scnatore,   0?^.      Defcrizzione  di   Lorenzo  Legati  Cremonefe.    In  Bologna 
i6yi  in  Fol. 

p.  Mufei  P^/writfw  Centuria  Prima  •,  Rariora  Naturae  continens :  viz.  Ani'^^^^ 
maliOj  Fojjilia^  Plantasy  ex  variis  Mundi  plagis  advc6bi  >  ordinedigefta:  No- "**''*'^'*' 
minibus  propriis  (ignata  5  Sc  Iconibus  iEneis  elcganter  illuftrata.  Zond.  1 696. 
in  8^^ 

10. 1.  Saggi  di  Naturali  Experienze,    fattc  ncll  jfcademia  del  CimentOy  in 0.33. p. 646. . 
Firenze^  An.  1667.  in  Fol. 

z.  Eflays  of  natural  Experiments  made  in  the  Academy  del  Cimento  under  iiaAf.p.7J7^ . 
the  Prote&ion  of  the  moft  Serene  Prince  Leopold  of  Tufcany.     Eftablijh*d  by 
Ae  ingenious /?/>&.  ^<!i//^,  Efq>   1684.  in  4'«. 

11.  I.   Mifcellanea  C«r/(j/i  Medico-Hiyfica,   Academia  nattcra.  curioforum^^^j^^  ^^^ 
Annus  Primus^  Lipfia  1670.  in  4*^ 

1.  Annus  Secundus^y  Anni  Scil.  1^71.  Jenac,  1^71,  in  4«^.  ^^^ 

z.  Epbemeridum  Medico-Phyficarum  Germania  Annus  fertius^  tic.  Lipfia 
Francofurtf.  i<575,  in  4"^.  ^  ^ 

4.  Annus  IV.  &  V.  Anni  i<J73  8t  it57fi  &?r.  Cum  Appendice.  Francofurti  j^^:t,^;^jj^ 
kUpJta   i6j6.  in  4*^ 

12.  I.  Tbomte  Bartholini  Afta  Medica  &C  Philofophica  Hafnienjla  An.  i6yi  n•^^p^I3^ 
&  1671.  Hafnia.  1675  ^"  4^*- 

t.  -</;i^.   i<>75.  Hafnia.  i6jf.  aii4*p.3i/. . 

I}.  GeorgH  Hieronymi  Felfchii  Hecatoftcac  z.  Obfcrvationum  Pbj/JlcO'Medi' zda^j^jsf^  , 

cmum  Augulte  Vindclicorum.  i67f . 
4.  Stephani  Chauvini  Lexicon  Rationale,  five  Theiaurus  PhilofophicUs,  ^c.  »^w*p-73»»  • 
ttmerodami.  i6j)i.  in  Folio.  A|§J^  • 

14  I.  Collegium  Experiment  ale  five  Curio fum^   in  quo  Primaria  hujus  Seculi  Mftt^<5bf». 

iaveota  &:  Experimenta  Phyfico-Matbematica^  A.  i6ji.  quibuOam  Natursp 

Scmtatoribus  fpeftanda  cxhibiiit,  Sc  ad  Gaufes  luas  Naturales  demonftrativa  Me- 

tiodo  reckixit,  Jo.Cbrifiophorus  Sturtmus  Norimberga.  i6j6  in  ^^. 
z.  ParsSecunda.  Altorfi.  i68j-.in4«^  mV^?  ^'-^ 

ift  Ex^ 
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ft^x,f49cu  i^^  Experience  intomo  a  diverfc  Cofe  Naturalij  &  paiticokr  mente  aqueUe 
che  ci  fon  portatc  dair  Indie \  facte  da  Francefco  Redi  m  Fireuzi.  i6yi.  in  ^. 
0.207.  p.  3  3.  j|5^  Obfervationi  Naturally  ove  fi  cmtengono  maUrie  Medico  Fificbc,  6ff. 
Natural  Obfervations,  containing  ieveral  Medico-Phyfical^  and  botanical  Mat- 
ters j  withdivcrfe  natural  Produ^ions  y  fcveral  Sorts  oi  Pbofphoriy  Jubterrane^ 
ous  Fires  in  Italy  \  and  other  curious  Subje&s  \  in  familiar  Letters,  by  Signior 
PaulBoccone,  M.D.  Bononia^  1684,  in  ix'"^ 
.107. p.  37.  17.  Mujio  di  Fiftc^  (^  di  Efperienze,  arricbito  di  Figure  di  Piante  Novc 
'^^'^'^^'  Ojffervazione^  Note  Medicinali  e  Ragionamenti^  fecondo  i  Principii  di  Neoterici^ 
dtfpojito  in  Decade  VIII.  by  S.  Paolo  Boccone.  Upon  this  Book  Mr.  Ray  adds 
here  fome  Remarks  of  his  own. 
n.73.pa2i4.     ig.  Pbilofephus  jIutodidaSfuSj  exhibitus  in  Epiftola,  ex  Arabica  \xk  Latinam 

Linguam  veifa,  ab  Edvardo  Pocockio  j  Oxon,  1671  in  4***. 
11.69.P.Z114.     ip,  Prodromo  Overo  Saggio  di  alcune  Inventioni  nouve  premefTo  air  Arte 
Maefira^  di  P.  Francifco  Lana  S.I.  in  Brefcia^  16 jo.  in  4^<>. 

20  Of  the  Ufefulnefs  of  experimental  natural  Pbilofophy^  the  fecond  Tomt\ 

\yy  the  honourable  Robert  Boyle j  Efquire,  Oxon.  1 671.  in  4". 

B.ios.p.j'}.     zi.  About  the  Excellency  and  Grounds  of  the  Mechanical  Hypotbejis^   fome 

Confiderations  occafionally  propofed  to  a  Friend,  by  R.B*E.Lond.  1^74.  in  4">. 

zz.  A  free  Enquiry  into  the  vulgarly  received  Notion  of  Nature-^  by  the 

"•*«' ^"^- Hon.  R.  Boyle^  Efqj  Lond.  i6U.  in  8^^ 

n^.p.tio:     i}-  R^^  ^^^  Cartes  Epiftolae  >  Pars  Prima  &  Secunda.     Lond.  166%.  in  4". 
n.i2.p.3^.      2..  Le  Tome  Troifieme  &  Dernier  des  Lettres  dc  M.  des  Carter. 
4-M<94-     ^^   L^  j'jyf^w  General  de  hPbilofopbiei  per  Francois  Bayle.  D.  M.aTS^Affz^, 
itfptf.  in  7"^/. 
Zf .  A  Ditcourfe  in  Vindication  of  Des  Cartes^s  Syfiem  5  by  Mr.  Des  Foume* 
^^^^^ittis  :  To  which  is  annexed,  the  Syftem  General  of  the  fame  Ca^tefian  Philoib- 
phy,  hvFrancis  Bayle^  Land.  M.  D.  1570. 

«u7o.pai37.     ^^-  Pbilofopbia  Feterum^    c  Mente  Renati  des  Cartes  breviter  digeftas  ab 

Antonio  le  Grand,  Lond.  i6jo.  in  izn»«. 
n.80^.3094.      Z7.  Antonii  le  Grand  inftitutio  Pbikfopbia^  fecundum  Principia  Renati  it 
^^^^^^9^  Cartes^  nova  Methodo  adornata,  &  cxplicata,  Lond.  16 jz.  in  8^«, 
n.94.p.6o46.      z8.  Antonit  le  Grand  Hiftoria  Natura.  Lond.  1673.  in  8^^ 
■.i»3P.T7o.     2p.  De  confcnfu  /^^/.  6?  iVw^  Pbilofopbi^j  Lib.  4.  feu  Promotse  per  JEx^- 

rimenta  Pbilofopbia  pars  ^/im  ;  Auth.  J.  B.  du  Hamel.  P.  S.  L.  in  i  z«o. 
iL5/.paioj.     90.  I.  De  Corporum  AffeSlionibus  cum  manifeftis  turn  occultis,  Libri  z  feu 

Promotas  per  Experimenta  Pbilofopbia  Specimen,  Auth.  J.  B.  du  Hamel^  Paris, 

mi.     o&  '^7^'  ^"^  '  ^"'''    ^^'  ^^y^^'-^  Difcourfe  (in  bis  Origin  of  Forms  and  Qualities,) 
.  ^"     concerning  tbe  Necefjity  of  tbe  Creator's  Q)ncoune  in  tbe  Prcfervation  of  di 

Things^  being  mifunderftood  by  Mr.  du  Hamel,  is  here  explained. 
■.yt.p6iji.      z.  De  Corpore  Animato^  Libri  4.  feu  Promotae  per  Experimenta  Pbiiof^pbia 

Specimen  alterum:  Auth.  Job.  Baptifiadu  Hamel.  P.S.  L.  Parijiis^  1672.  iz"^^ 
^''■•'•'^     V-  Clavis  Pbilofopbia  Naturalis,    Ariftotelica  Carteftanay  Editio  fecunda^ 

aufta  Opufculis  Philofo{>hicis  varii  Argumeoti;    quibus  Errores  Scbolarum 

paffim  deteguntur.  ac  Veritas  Phihfopbia^  quam  Cartejlanam  vocant,  confirma* 

tur,  Auth. /^.  de  Raei.  Amfl.  1677.  in  /^. 

I  3  a.  Elcmcnta 


^.  Elements  PhJ!^  five  nova  Pbihfipbi^e  Princtpia  i  ubt  C^nrtifiamrum^^^^^^ 
Prmcipioram  Falfitas  oftenditur,  ipfiufbue  Errorea  ac  Paralogtfini  ad  Oculum 
dmonftrantur  ac  refutantur  ^  a  Frsn.  fFiUbelmo  Libero  Barone  de  Nulamlj  &c. 
Ibg/t  ComitiSy  i66p.  in  iz««. 

3  J.  Placita  Philofophica  Guarim. 

34.  PZgyf^j  in  Decern  Tra&acus  Diftributa  1  Autb.  Hof$&rato  Fahri  S.  J.  >'^^  3</- 
Zinj^.  Gal.  I  tf ($p  in  4^^. 

}f .  Homrati  Fabric  S.  J.  Tradatus  duo)  quorum  Prior  dkdcPkmiis  &de  Ge-  Mt.pdot«. 
neratione  Animalium  >  Pofterior  de  Himtnt.  iLi8.p»3»/. 

36.  Txuite  de  Pbyfique  par  Jaqu€S  RobauU^  a  P^riV  1671 .  in  4". 

57.  Propofitioncs  Hydrofiatiae  ad  lUuftrand.  jfriftarcbi  Samii  Svftema  dcf-  »-7o*Ai,t 
thutscy  &  quaedam  Phenomena  Naturae  generalia.  Auth.  Francifco  jeffbp  Arm.  n•I9I•^44o•. 
I^«/.  1687.  in  4«*. 

j8.  Cj/^.  BartboUni  Thorn.  F.  Specimen  Pbihfipbi^e  NaturaUs.  Accedit  de  n.  j.- p.^^^ 
Fmtium,  Fluvmumqui  Origine  Dincrtziio  Phy&Oi.  jimflehdam.  ifi57»in  ii"'^ 

3P.  T^ofme  Cornelii  Conjentini  Progymnafinaca  Pbyfica.  n.  30.  p.  574^ 

40.  L»  EiTays  Pbyfiqtus  du  Siure  //if  Launay. 

41.  Erajmi  BartboUni  die  Nature  Mirabilibus  Quxftiones  Academical.  /&/- ""'^  ^' ^7^* 
«if,  1^74;.  in  4««. 

4Z.  Decameron  Pbyfiologicum :  Or  ten  Dialogues  of  natural  Pbihfopby.  To  n^orp.if^ 
which  is  adSed  the  Proportion  of  a  ftrait  Line,  equal  to  half  the  Arch  ofn.i38.p^r. 
a  Quadrant.    Bjr  Mr.  IfoMs. 

43*  Ck>rmopoeia  Divina,  feu  Fabrica  Mundi  explicata,  per  Ludov.  de  Beau- n.s9'^.iost^ 
fort.  M.D.  Ljigd,  Batav.  16 f  6.  in  4^^. 

44.  Cartefius  Mofaizans*,  Auth.  Job.  jfmerpoel  Leowardue  1669.  in  xz^^.        i&'td.p.to;3. 
4f .  The  Divine  Hiftory  of  the  Genefis  of  the  fTopldy  explicated  and  illuf-  n.5o.p.io83. 

traced,  Lond.  1670.  in  4*^. 

45.  A  Treatite  of  the  Bulk  and  Selvagi  of  the  ff^orldy  Sec.  l^  iVa/if.  i^ir*  ii.9>.p.6i7i» 
/flx  M-  D.  Z^^^.  1575. 

47.  Telluris  I'heoria  facra.  Authore  T.  Bumetio.  Lond.  itfSi .  in  4".  phCoi,'i,^,rr 

48.  ArcbeologU  Pbilofopbica^  five  Do&rina  Antiquade  i^ririw  Qriginiius  i  °^^'^'7^9^ 
Libri  duo.  Auth.  7i&0.  Burnet.  Lond.  idpi. 

49.  Confiderations  on  a  Book  Entitulcd,  the  Tbeory  of  the  Eartb  r  Publilh*  ^^i-f^^^ 
cd  ibme  Years  fince  by  the  Learned  Dodor  7'ho.  Burnet.  Written  by  Jo,  Bur^^ 

net^  Jun.  Gent. 

fo.  The  Wifdomof  God  manifefted  in  the  Works o£  the  Creationy  in  z  Parts.  iLi5^5.p.6u 
By  Mr.  J.  Ray.  Lond.  1 69%.  in  8^*^. 

f  I  Three  Phyfico  Theological   Difcourfes,  concerning,  i.  Th^  Primitive 
Cbaos,  and  Creation  of  the  ^orld.    z.  The  General  Deluge^  its  Caufes  and  Ef-      '  ^    '^ 
feds.    r.  The  Diffolution  of  the  fTorld^  hy  Mr.  J.  Ray.  Lond.  KS93.  ia  8>^<>. 

f  I.  The  Prodromus  of  a  Diflertation  concerning  a  iS^//^  contained  in  a 
Soliiy  by  Nicolaus  Steno.  EngUJhdoax.  of  L*/i».  /i^;??.  1671.  in  8^*.  n.72.p.2i86. 

f}.  An  Eflay  toward  a  natural  Hiftory  of  the  Earthy  and  terreftrial  Bodies, 

efpccially  A/i»frtf/j;  As  alfo  of  the  aJ^iI',  /Jiwn  and  Springs.    With  an  Ac- °'*'^*^'"^ 

count  of  the  univerfal  Deluge^  and  of  the  Effcfts  it  had  upon  the  Eartb.    By 

7.  Woodward^  M.D.  Lond.  169 f-  in  8>^ 

^4.  Le 


(  »J<!  ) 

^"^?''«-  f4.  La  vana  fpeculatione  difingannata  dal  fetifo:  Lettera  rdponfiva  drca 
9  Corfi  Marim^  die  Petrifieati  fi  travano  in  varii  Luoghi  Tbrrclra.  Di  Agof 
tino  SdHaVktote  Academico  dcUa  Fucifu^  in  Napoli,  1670  iti  jf^.  This  Book 
is  here  Abridg'd,  fomejhort  Notes  iidded^  and  fame  of  the  Author's  Figures  uih 
nexed  and  explained  by  two  of  the  Fellows  of  the  Royal  Society. 

n.  8.  p.  145.     f f-  ^  •  ^^^  Origin  of  Forms  and  Qualities  illuftrated  by  Confiderations  and 

n.U.  p.191.  Experiments  5  by  the  Hon.  Robert  Boyle  Efqj 

ft.66;p.2044.     ^-  '^he  fame  in  Latin.  Oxon  i66p  ifli  li***. 

n-i8.p.j32.  f^-  ^""^^  Confiderations  ^ho\it  fubordinate  Forms  \  by  the  Hon.  Rob.  Soyk. 
f  7.  Tracts  written  by  the  Hon.  Rob.  Boyle^  about  the  cofmicail  polities  of 

*^'^^^' Things  5  the  Temperature  of  t\it fubterraneal  mdfubmarine  Regions*,  and  the 
Bottom  of  the  iS*^^ ;  together  with  an  IntFodu£tion  to  the  Hiftory  pf  f  articular 
^alities.     Oxon.  i6jo.  in  8^®. 

n.u7-p^69.  f  8.  Experiments,  Notes,  &ff .  about  the  Alechanical  Origin  of  diverfe  fsrti' 
cular  Qualities :  Among  which  is  inferted  a  Difcourfe  of  the  Jmperfe&ion  of 
the  Chymijis  DoSlrine  of  ^alities  j  together  with  fome  Reflc&ions  upon 
the  Hypothefis  of  Alcali  and  Acidum.  By  the  Hon.  Rob.  Boyle^  Efijj  Loni. 
i67f.  in  8^<>. 

ii.i3o.p.75^.  fp.  Roberti  Boyle  Nobilifllmi  Angli  &  iS*^^.  /?^^/<f  digniHimi  Soeii^  Opcw 
varia,  6^/ye?;^.  1677.  in  4^®.  72^/j  Edition  and  Tranjlation  is  here  complained 
of  for  feveral  Reafons. 

n.s3'P.io69.     60.  Certain  Philofophical  EJfays^  and  other  Tra6b,  by  the  Hon.  Rob.  Beyk. 

a  161  p 70a  ^''  Experiments  and  Confiderations  about  the  Porofity  of  Bodies^  in  two 
'P-7  ^'Efl-j^yj.  by  j-hg  Hq^  ^(?^er/  Boyle  Efqj  J>»rf,  1684.  in  8^«. 

n.5^.p.5ioi.  ^^-  Several  Tra6b  written- by  the  Hon.  Rob.  Bjvyle^  of  the  ftrange  Subti- 
lity.  Efficacy,  and  determinate  Nature  of  Effluviums  ^^  of  new  Experiments 
to  make  the  Parts  of  Fire  and  Flame  ftable  and  ponderable  5  together  wiA 
fome  additional  Experiments  about  Arrefting  and  Weighing  of  igneous  Corpuf- 
cles  i  as  alfo  a  Difcovery  of  the  Pervioufnejs  of  Glafs  to  ponderable  Parts  of 
Flame,  with  fome  Reflcftions  on  it  by  way  of  Corollary. 

B.ijo.p.981.  tf}.  An  Eflay  of  the  great  Effefts  of  even  Languid  and  unheeded  Motions 
Lond.  i68f. 

■•I.P.8J1.3.     ^4-  New  Obfervations  and  Experiments  in  Order  to  "an  experimental  Hijlo' 

p-  46.        ry  of  Cold^  by  the  Hon.  Rob.  Boyie  Efqr. 

a78.p.3043.     ^f-   Diflcrtations  fur  la  Nature  du  Froid  &  du  Chaud^    par  le  Sieuf  Petit 

'  Avec  un  Difcours  fur  la  Conftruftion  &  PUfage  d'un  Cylindre  Arithmeti^ue  in- 

vente  par  le  mefme  Autheur,  a  Pi^^r/V,  1671. 

i».a^7.p.7Z4.     *^-  Thaumantiadis  Thaumafia,  fub  Pracfidio  Dom  Chr.  Sturmii.  Noribergte^ 
*  I  tfpp. 

n-'4a.p.84y.  ^7'  A  Continuation  of  new  Experiments  Phyfico- Mechanical,  touching  the 
Spring  and  Weight  of  the  Air,  and  their  Eflfcfe  3  the  I.  Part^  (^c.  by  the 
Hon.  Rob.  Boyle.,  F.  R.  S.  X)x.  166%.  in  4'o. 

n.To.p.ior7.  *^-  GeoTgH  Sinclurii  hv%  Nova  &  Magna  Gravitatisic  Levitatis.  Roteroda- 
mi.  166 p.  in  4'°. 

^^9^^199'  Some  Complaints  and  Suggejlions  by  that  Author,  ( in  bis  Preface )  are  here  anl^ 
wcr'd. 

tfp.  Demonilratiooe 


tfp.  Diffloftratiotie  Fifico-Matematica  Delle  iecte  Propofitioni,   che  pro«fi.<r.pjki}. 
mde  Dmaio  Rofittiy  id  Firenze  1668.  in  4*^. 

70.  Obfervations  touching  the  forrkelUam  Experiment^  and  the  various  So-b->h  ^7t* 
lutions  of  the  Ctme,  efpeciiuly  touching  the  JVeigbt  and  Elaftkity  of  the  ^iV. 

Ipnd.  1674.    in  8^«. 

71.  Traos  written  by  the  Hon.  Rob.  Boyk^  of  a  Difcovery  of  the  admi-"*^74N»or> 
rablc  jRarefaHion  of  the  -rf/r  (even  without  Hifat ;  ^   New  Obtervations  about 

du:  Duratim  of  the  if/Wiig  of  the  yf/r }  New  Experiments  touching  the  Con^ 
ienfrtim  of  the  Air  by  mere  Cold  $  and  its  Compreffion  without  Mechanic 
cal  Engines  :  And  the  admirably  difiering  Extenjion  of  the  fame  Quantity  of 
Air  rarified  and  comprejfed.    Lena.  16 jo.    in  4*®. 

71.  Trafts,  written  by  the  Hon-  Roh.  Boyk^  containing  new  Experiments  n*^Mi^ 
touching  the  Relation  betwixt  Flame  and  Air,  and  about  Explofions :  An 
Hydroftatical  Difcourfe,  occafion'd  byfome  Objeftions  of  Dr.  Hen.  More^ 
&c.  To  which  is  annext  an  Hydroftatical  Letter,  about  a  Way  of  weighing 
Water  in  Wafer :  New  Experiments  of  the  Pofitive  or  Relative  Levity  of 
Bodies  under  Water  %  of  the  Aifs  Spring  on  Bodies  under  Water  %  and  about 
the  differing  Preflure  of  heavy  Solids  and  Fluids.  Lend.  i6jz.  in  8^«*. 

75.  Tra&,  confifting  of  Obfervations  about  the  Saltnefs  of  the  Sea:   An^S7'?^i^7 
Account  of  a  Statical  Hygrofcape  and  its  Uics^    together  with  an  Appendix 

about  the  Force  of  the  Air's  Moifture :  And  a  Fragment  about  the  Natural 
and  Preternatural  State  of  Bodies,  by  the  Hon.  Rob.  Boyle.  To  all  which 
is  premifed  a  fceptical  Dialogue  about  the  pojitive  ot  privative  Nature  of  Cold : 
By  a  Member  otthc  R.  Society.  Lend.  i6j^.  in  8^^ 

74.  Trails,  containing,  i.  Sufpicions  about  fome  hidden  Qualities  of  thc"*'**®?**^* 
Airy  with  an  Appendix  touchinfi;  celeftial  Magnets  and  fome  other  Particu* 
lars.     z.  Animadverfions  upon  M.  Hobb^s  ProbJemata  de  Vacuo.     1.  A  DiC- 
courfe  of  the  Caufe  T>f  AttraSion  by  SuSlion :   By  the  Hon,  Rob.  Boyle^  Efq^ 
L^nd.  16J4.  in  8^«. 

7f.  A  Difcourfe  concerning  the  Origin  and  Properties  of  Wind,  (^c.  by^9o.?ji4* 
R.  Bobun.  Oxon.  1671.  in  8^«. 

76.  Aero-Chalinos,  oraRegifter  for  the  Air,(s^r.  by  iV'^^- /&/ij!&i^w.  M.D,n.i33-pH54 
Lmd.  i6jj.  in  iz"^ 
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CHAP.     II. 


Hydrology. 


I. 


TAKE   a  Globe  of  Fir  or  Maple,  or  other  light  Wood,  as  A.  let  it  Tofomdthe 
be  well  fecured  by  Varnifh,  Pitch,  orotherwife,  from  Imbibing  Water  >  ;SJw'£i' 
then  take  a  Piece  of  Lead,  or  Stone,   2>,  confiderably  heavier  than  will  fink  ^hm^. 
the  Globe  :   Let  there  be  a  long  Wire  Staple  J5,  in  the  Ball  A^  and  a  fpring- 11.9.  p.  147. 
ing  Wire  C,  with  a  bended  Endi^,  and  into  thefaid  Staple,  prefs  in  with  your  ^  *^p-*3^' 
Fmgers  the  fpringing  Wire  on  the  bended  End :  and  on  it  bang  the  Weight 
Vol  II.  LI  Z),  by 
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4f .  JD,  by  its  Hook  Ej  and  lb  let  Globe  and  all  fink  gently  into  the  Water,  ia 
the  Pofture  reprefented  in  the  Figure^  to  the  Bottom,  where  the  Weight'  Dj 
touching  firft  is  thereby  ftopc  ^  but  the  Ball,  being  b}[  the  Impetus  it  acquired 
in  defcendine  carried  downwards  a  little  after  the  Weight  is  uopt,  fufiers  the 
fpringing  Wire  to  fly  back,  and  thereby  fets  it  felf  at  Liberty  to  re-afccnd-. 
And  by  obfcrving  the  Time  of  the  Ball's  Stay  under  Water  which  may  be 
done  by  a  Watcn,  having  Minutes  and  zds  j  or  by  a  good  Minute  Glafs  5  or 
^beft  of  all  by  a  Pendulum,  vibrating  feconds^  the  which  muft  be  three  Foot, 
three  Inches,  and  one  fifth  of  an  Inch  long,  viz.  between  the  Middle  of  the 
Bullet,  and  the  upper  End  of  the  Thread,  where  it  is  fiiftened,  or  held  when 
it  vibrates,  you  may,  with  the  Help  of  fomc  Tables,  come  to  know  any  Depth 
of  the  Sea. 

Note,  That  Care  muft  be  had  of  proportioning  the  Weight  and  Shape  of 
the  Lead,  to  the  Bulk,  Weight,  and  Fiffure,  of  the  Globe,  after  fuch  a 
.Manner,  as  upon  Experience  ihall  be  moft  convenient. 

In  fome  of  the  Tryals  already  made  with  this  Infirument^  the  Globe  being 
of  Maple- wood,  well  covered  with  Pitch,  to  hinder  foakiog  in,  was  f -f^  Inches 
in  Diameter,  and  weighed  z-r  Pounds  ;  the  Lead,  of  44.  Pounds  fFeight^  was 
of  a  Corneal^  (but  is  now  ufed  of  a  Globous)  Figure  1 1  Inches  long,  with  the 
{harper  End  do]wnwards,  It4  at  the  Bottom  in  Diameter.  And  in  thofe  lix- 
periments  made  in  the  TTbames^  in  the  Depth  of  ip  Foot  Water,  there  pafled 
between  the  Immerfion  and  Emerfion  of  the  Globe,  6  Seconds  of  an  Hourj 
and  in  the  Depth  of  10  Foot  Water,  there  pafled  j-J-  Seconds  or  thereabouts. 

In  the  (ame  Tryals  it  was  alfb  found,  that  there  was  no  Difference  in  Time, 
between  the  Submerfions  of  the  Ball  at  the  greateft  Depth,  when  it  rofe  two 
Wherry's  Length  from  the  Place  where  it  was  let  fall,  being  carried  by  the 
Current  of  the  Tide,  and  when  it  rofe  only  a  Yard,  or  fo,  from  tiic'  lame 
place  where  it  was  let  down :  And  that  it  muft  be  fo  in  great  Depths  and  ftrongcr 
Currents,  is  as  certain,  as  eafy  to  be  demonftrated. 

And  if  it  be  alledjged,  that  it  muft  be  known,  when  a  light  Body  afcends 
from  the  Bottom  ofthe  Water  to  the  Top,  in  what  Proportion  of  Time  it 
riles  5  it  may  be  confidered,  that  in  this  Experiment  the  Times  of  the  Dc- 
fcent  and  Afcent  arc  both  taken  and  computed  together  5  fo  that,  for  chisPur- 
pofe,  there  needs  not  the  Nicety  which  is  alledgcd. 

Of  other  Experiments  of  this  way  of  founding  without  a  Line^  made  by  the 
noble  Lord  Fifcount  Brounker^  Sir  Robert  Moray  Knight,  and  Mr.  Hooky  in 
the  Chanel  at  ^^eernefs  %  the  following  Account  was  given  \  viz. 

Ounces^    Grains. 
A  wooden  Ball  ji  weighed— -—fiTT      00 
Another  wooden  Ball  J,  30         iz 

A  Lead  ji  30         00 

Another  Lead  B^  ^o^      00 


+ 


The 
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Tfae  Bali  B^  and  the  Lead  Bj  were  let  down  at  i6  Fathom }  and  the  Ball 

returned  in  48  &n^c  Strozks  of  z  Pendulum^  held  in  the  Hand,  v^aiing  f8 
£qglc  Stroaks  in  a  Minute. 

A  fecond  Time  repeated  with  the  fame  Succefi  i  therefore  the  Motion  was 
4  Foot  every  fecond. 

Afi;ain,  the  Ball  yf^  and  the  Lead  By  whoie  Nail  was  bended  into  a  (harper 
Angles  the  Ball  returned  in  39  Scrooks.  A  fecond  Time  repeated  with  the 
iame  Succefs  at  the  (ame  Depth. 

Ball  By  Lead  Bj  in  which  Tryal  the  Line  not  being  clear^  flopped  a 
little  the  Motion^  the  Ball  returned  in  47  at  the  fame  Depth. 

Ball  Ay  Lead  Ay  at  8  Fathom  and  i  Foot,  retunml  at  ao  >  repeated  at  8 
Fathom,  returned  at  ip. 

Tried  the  third  Tune  at  10  Fathom  and  4  Foot,  returned  at  a8. 

A  fourth  Tryal,  at  the  fame  Depth,  juft  the  lame. 

At  zfifthy  at  10  Fathom  f  Foot,  returned  at  17. 

Kfixtb  Tiyal  juft  the  feme. 

A  feventh  at  1 2  Fathom  r  Foot,  returned  in  37.. 

An  eighth  Tryal  juft  the  fame. 
Another  Day  near  the  fame  Place. 

NotCy  That  the  Pendulum  was  this  Day  adjufted,  and  made  a  little  fhorter^ 
there  having  been  but  f  8  Fibraiions  in  a  Minute  the  other  Day. 

Ball  Ay  Lead  £,  at  14  Fathom,  returned  in  314*. 

A  fecond  Tryal,  a  little  after,  in  the  fame  place,  returned  in  n.  In  the 
making  of  which  Trial,  the  Fibrations  were  told  aloud,  and  the  Lead  having 
been  let  down  by  a  Line,  was  found  to  touch  the  Bottom  in  juft  half  the  Time 
the  Ball  ftaid  under  Water.  By  a  fecond  Tryal,  the  afeending  and  defeend- 
iflg  was  found  to  be  in  equal  Times.  And  by  a  third  Tryal,  with  another 
Lead,  the  very  (ame  found,  viz.  16^  defcenatns.  and  164,  afeending.  This 
Lead  and  Ball  let  down  without  a  Line,  the  Ball  returned  in  1 3  vibrations  % 
%  Sign  it  went  not  to  the  Bottom. 

A  Tryal  made  with  a  Lead,  whofe  iron  Crook  was  faftned  at  the  Top  of  ^^.  45. 
it,  fucceeded  very  well,  and  the  Ball  returned  in  344.:  But  by  reafen  of  the 
Current,  the  Experimenters  could  not  perceive,  when  the  Lead  touched  the 
Bottom.    This  Lead  being  let  down  without  a  Line,  the  Ball  returned  in  xx^. 
The  Depth  of  Water  was  now  found  by  the  Ship's  Lead,  to  be  14  Fathom. 

Another  Tryal  was  made  with  a  Line,  bowing  the  Point  of  the  Lead,  and  -p. 
the  Ball  returned  in  34.    The  fame  let  down  without  a  Line,  the  Ball  return-    '^*  ^7- 
cd  in  6  or  7  Fibrations  5  a  Sign  again  it  went  not  to  the  Bottom.    In  a  Tryal 
with  another  Lead,  the  Ball  returned  in  34.    Repeated  again  with  the  fame 
Succefs. 

In  a  Tryal  with  a  Lead,  whofe  Nail  was  fet  awry,  the  Ball  returned  in  ^4.  I^g.  48. 
After  which  Tryal  the  Depth  was  found  to  be  juft  14  Fathom.     The  laft 
Lead  and  Ball  being  let  down  without  a  Line,  the  Ball  returned  at   3  f .     In 
another  Tryal  with  a  Lead  that  never  failed,  the  Ball  returned  in  34,  and  the 
Lead  touched  the  Bottom  at  17. 

L  1  i  By 
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By  a  Tryal  with  another  Lead^  the  fame  Time  was  found  exa&ly« 

By  a  jd  Trval  with  this  laft,  the  very  fame. 

Thcfe  Tryals  were  made  near  about  high  Water,  at  the  Depth  of  14  Fa* 
tbam  juft  by  Meafure  ^  and  in  them,  the  Motions  feem  to  be  f  Foot  everj 
Second. 

In  all  thefe  Tryals,  the  greateft  Difficulty  was,  in  the  Ufe  of  Conical  Fi- 
gures, with  Iron  Crooks,  to  bend  the  Iron  that  it  might  be  (ure  to  carry 
down  the  Ball  with  it  to  the  Bottom,  and  when  come  thither,  to  let  it  so : 
For  almoft  every  one  of  thefe  Leads  failed  in  one  of  thefe  Requifites,  tilTby 
feveral  Tryals  they  had  been  adjufted. 

It  is  not  to  be  omitted.  That  the  laft  Tryals  being  made  near  High-water^ 
the  Ball  was  found  to  rife  (by  the  Boat  being  permitted  to  drive)  far  off  upon 
one  Side^  out  of  the  way,  that  any  light  Thing,  fiiflered  to  fwim  on  the 
Water,  would  be  carried  j  which  feemed  to  argue  a  Motion  of  the  Undcr- 
parts  of  the  Water,  differing  from  that  of  the  Upper  (a  thing  which  is  faid 
to  be  at  certain  Times  of  the  Tides,  both  at  the  Mouth  of  the  Sounds  and 
of  the  Streights  y  which  deferves  to  be  farther  inquired  into.)  The  Angle 
made  by  thefe  different  Motions,  feemed  to  be  about  40  ^. 

TtfitAi^      n.  Let  there  be  made  a  fquare  wooden  Bucket  C,  whofe  Bottoms  E  Ej 
j^jS^^^are  fb  contrived,  that  as  the  Weight  ji  finks  the  Iron  5,  to  which  the  Bucket 
TfyDrMook.  Cy  is  &flened  by  two  Handles  D  /),  on  the  End  of  which  arc  the  moveable 
S;£;.^5*^"  Bottoms,  or  Valves  ££,  and  thereby  draws  down  the  Bucket  j  the  Refifbncc 
/5fg.4P.'of  the  Water  keeps  up  the  Bucket  in  the  Pofturc  C,  whereby  the  Water  hath, 
all  the  while  it  is  defcending,  a  clear  Paffage  through  %    wnereas,  as  fbon  as 
the  Bucket  is  pulled  upwards  by  the  Line  Fj  the  Refiftance  of  the  Water  to 
that  Motion,  oeats  the  Bucket  downward,   and  keeps  it  in  the  Poffaire  6, 
whereby  the  included  Water  is  kept  from  getting  out,  and  the  ambient  Wa- 
ter kept  from  getting  in. 

By  the  Advantage  of  this  Veffelj  you  may  come  to  know  the  Conftitu-^ 
tion  of  the  Sea-water  in  feveral  Depths  j  and  whether  it  be  falter  at  and  to* 
wards  the  Bottom. 

DkOHrn  fir     m*  ' '  To  obfcrvc  in  what  Proportion  the  Increafes  of  the  Tides  from  the 

^gjl^    Neap  to  the  Spring  Tides,  and  their  Decreafcs,  and  the  Rifings  and  Fallings 

MtL'£n9.  of  the  Ebbs,  happen  to  be  in  Regard  of  one  another.     It  is  fuppoied  upon 

a>i7*p-&98*{bme  Obfervations,  made  by  Sir  Kob.  Moray  (though  not  throughly  and  cxa&- 

ly  performed,)  that  thefe  Increafes  are  in  the  Proportion  of  Sines  j    the  firfl 

Increafe  exceeding  to  the  lowefl  in  a  fmall  Proportion ^  the  next  in  a  greater^ 

the  3^  greater  than  that  ^  and  fo  on  to  the  Midmofl,  whereof  the  Excefs  is 

greatefl,  diminifhing  again  from  that,  to  the  higheft  Spring  Tide  >   fo  as  the 

Proportions  before  and  after  the  Middle,  do  greatly  anl wer  to  one  another^  or 

(^em  to  do  fo. 

z.  To  obferve  the  Increafe  and  Decreafe  of  the  Velocity  of  the  Current  i 
which  is  alfo  fuppofed  to  be  according  to  the  Proportion  of  Sines. 

3.  The 


3.  The  ex^  MeaTures  of  the  Heights  of  every  utmofl  High- water  and 
Low- Water  from  one  Spring-Tide  to  another. 

4.  The  exaft  Heights  of  Spring-Tides  and  Spring-Ebbs. 

In  Order  to  all  which  this  following  Apparatus  is  propoled  to  be  made  U(e 
of.  In  (bme  convenient  Place  upon  a  W all^  Rock,  or  Bridge,  (^c.  Let  there 
be  ao  Obfervatary  ftanding  as  near  as  can  be  to  the  Brink  of  the  Sea,  or  upon 
ibme  Wall^  and  if  it  cannot  be  well  placed  juft  where  the  low  Water  is, 
there  may  be  a  Chanel  cut  from  the  Low-water  to  the  Bottom  of  the  J9^aU^ 
Rocky  £cc.  The  Obfervatory  is  to  be  railed  ^ho^txi:^  Higb-water  18  or  loFooty 
afld  a  Pump  of  any  reafonable  DimenlSon,  placed  perpendicularly  by  the  Wall, 
reachit^  above  the  High-water  as  high  as  conveniently  may  be.  Upon  the 
Top  ofthe  Pump  a  PuUev  is  to  be  raftened,  for  letting  down  into  the  Pump 
a  Piece  of  floating  Woocf,  which  as  the  Water  comes  in,  may  rife  and  fkU 
with  it.  And  becaufe  the  rifing  aud  falling  of  the  ff^ater  amounts  to  60  or  70 
Foot,  the  Caunierpoife  ofthe  l^eigbt  that  goes  into  the  Pump,  is  tohangu{)on 
as  many  Pulleys  as  may  (erve  to  make  it  ri(e  and  fall  within  the  Space  by  which 
the  Height  of  the  Pump  exceeds  the  Heigfjt  of  the  IPater.  And  becanfe  by 
this  Means  the  Counterpoife  will  rife  and  fall  flower,  and  confequently  by  left 
Proportions  than  the  l^eigbt  it  felf^  the  firft  Pulley  may  have  upon  it  a  Wheel 
or  two,  to  turn  Indexes  at  any  Proportions  required,  to  as  to  sive  the  minuto 
Parts  of  the  Motion^  and  Degrees  of  Rifings  and  Fallings.  And  becaufe  if  the 
Hole,  by  which  the  JVater  is  let  into  the  Pump  be  as  large  as  the  Bore  of  the 
Pump  itlelf^  the  JVeight  that  is  railed  by  the  Boater ^  will  rife  and  fall  with  an 
Undulation  according  to  the  Inequality  of  the  Seas  Surface  :  'Twill  thc;refore 
be  fit,  that  the  Hole,  by  which  the  Water  enters,  be  le(s  than  half  ^  big  as 
theBore  of  the  Pump  >  any  Inconvenience  that  may  fall  thereunon,  as  to  the 
Periods  and  Stations  of  the  Flood  and  Ebb,  not  being  confideraolc. 

f .  To  obfervc  the  Pofition  and  Strength  of  the  Wind,  the  State  of  t^^c 
Wtatber^  The  Heig/bts  of  the  Barometer^  Thermometer^  Hygrofiopey  and  the 
Moon^s  Age  and  Place  in  all  Re(pe&s. 

IV.  I .  The  true  Time  of  the  Ttdes  at  all  Times  of  the  Mootty  is  very  rude-  ri<fc»  Mr- 
ly  and  flightly  reckoned  up  by  moft  Seamen  and  AftronomerSy  moft  of  them  5SL%  m?!" 
reckoning,  as  if  the  Moon  being  upon  fuch  ^fit.  Point  of  the  Compafs   (as  the  HeiuPhmpsV 
Seaman  calls  it)  or  fo  many  Hours  pad  the  Meridian  (as  tht  Almanack-maker s^^^"^^^^" 
reckon)  it  were  Ht^-Ttde  in  fuch  and  fuch  a  Port  at  all  Times  of  the  Moon. 
And  thus  they  reckon  the  Ttdes  every  Day  to   differ  conftantly  48  Minutes. 
As  for  Inftance,  a  South-wefi  Moon  makes  a  full  Tide  at  London^  that  muft  be 
underftood  that  it  is  high  Ude  at  Londony  when  the  Moon  is  3  Hours  pail  the 
Meridian.     Now  this  is  true  indeed  at  the  new  and  full  Moony  but  notatothei 
Times  of  the  Moony  which  few  take  any  Notice  of:    Only  Mr.  Booker  had 
Wont  to  give  this  Caveaty  that  about  the  firft  and  laft  garters  of  the  Moony 
the  Neap  Ijdes  did  not  flow  fo  long  as  the  Spring-T'idesby  one  Point  of  the 
Compafs  J   but  he  gives  no  Rule  to  proportion  the  Difference. 

But 
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But  obferviog  this  more  narrowly,  I  find,  that  at  I/mdm  the  Tides  &I1 
cmt  at  the  Icaft  ?W  Points^  that  is,  an  Hour  and  a  half  fooncr,  in  the  ^uar^ 
ters  than  in  the  new  znd  full  Moon.  I  have  alfo  found  by  many  Trials,  that 
the  true  Time  of  .the  Tides  might  be  found  out  to  be  fomewhat  fborter  and 
Ihortcr,  from  the  new  and  full  Moon  unto  the  Quarter s^  yet  not  in  an  equal 
manner,  neither  gradually  decreafitig  from  the  mw  and  full  Moon  until  the 
garters  5  but  rather,  that  there  was  fome  little  Difference  of  Alteration  both 
at  the  new  and  full  Moons^  and  alfo  at  the  ^arters^  and  that  the  greatcft  Dif- 
ference fell  out  in  the  midft.  between  them,  agreeing  very  well  to  a  circular 
Proportion  zkcr  this  Manner. 
^Fig.  fo.  1 .  Divide  a  Circle  into  1 2  equal  Parts  or  Hours,  according  to  the  Moon's 
Motion,  or  Diftance  from  the  oun  from  the  new  Moon  to  the  full. 

1..  Let  the  Diameter  of  the  Gvcle  be  divided  into  po  Parts  orMin.  That  is, 
accordmg  to  the  Time  of  the  Difference  of  Tides  between  the  new  or  fuU 
Moon^    and  the  garter s^  which  is  one  Hour  and  an  half 

5.  Make  perpendicular  Lines,  crofs  the  Diameter  of  the  Circle  from  Hour  to 
Hour.  . 

4.  Reckon  the  Time  of  the  Moon's  coming  to  the  South  in  the  Circumfe- 
rence of  the  Circle,  and  obfcrve  the  perpendicular  Line  that  falls  from  that 
Point  u^on  xhc  Diameter  \  and  the  proportional  Min.  cut  thereby,  will  fhcw 
how  many  Hours  or  Min,  are  to  be  fuollraftcd  from  the  Time  of  high  Tides 
at  the  new,  and  full  Moohj  that  fo  you  may  have  the  true  Time  of  the  Tides 
that  prefent  Day. 

For  Exatmley  AxLondon^  on  the  Day  of  new  and  full  Moon^  it  \s  high 
Tide  at  x  ot  the  Clock,  that  is,  when  the  Moon  is  3  Hours  pall  the  Meri- 
dian, ana  fo  by  the  common  Rule,  the  Moon  bein^  about  4  Days  old,  it  will 
be  S.  about  3  of  the  Clock,  and  it  will  be  high  Tide  3  Hours  afterwards, 
that  is,  at  6  of  the  Clock.  But  now  by  this  Rule,  if  you  count  this  Time  of 
the  Moon's  coming  to  the  South  in  the  Circumference,  the  perpendicular 
Line  which  comes  fro^n  3  to  p,  cuts  the  Diameter  at  4f  Min.  which  fhews, 
that  fo  much  is  to  be  Abated  from  the  Time  of  high  Tide  in  the  new  and  full 
Moons 'y  fo  that  it  is  high  Tide  4f  Min.  before  6  of  the  Clock  >  that  is,  at  f 
Hours  4f  Min.  and  not  at  6  of  the  Clock,  according  to  the  common  Rule» 

The  like  you  may  do  for  any  other  Port  or  Place^  knowing  the  Time  of 
high  Water  at  the  new  and  full  Moon  in  that  Place :  And  you  miy  do  it  the 
more  readily,  if  you  fet  down  the  Time  of  high  Water  at  the  new  and  fiill 
Moon  under  the  Diameter^  as  I  have  done  for  London^  where  it  is  high  Tide 
at  3  of  the  Clock  :  So  that  when  the  Moon  is  South  at  3  of  the  Clock, 
the  Perpendicular  cuts  the  Diameter  at  2  Hours  if  M.  and  (b  when  the  Moon 
is  South  at  s>  of  the  Clock,  by  adding  Two  Hours  if  Min.  you  may  have 
the  Time  of  High  Water ^  which  is  1 1  of  the  Clock  and  f  Min. 

And  thus  you  may  eafily  make  a  Table,  which  by  the  fouthing  of  the 
Moon  {hall  readily  tell  you  the  Time  of  high  Tide  at  any  Time  of  the  Moon, 
as  I  have  done  here  for  London :  To  which  all  other  Places  may  be  reduced 
to  correfpond. 
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Thefe  Things  I  have  found  to  fill  out  right  at  London  for  many  Years, and  p^f^^ 
folfuppofc  thcj   may  in  other  Places  5    if   the  Difference  be  not  fo  muchn-HSpww 
between  the  Neap-tuks  and  Spring-tides  in  other  Places,  the  Diameter  muft  be 
divided  into  fewer  Parts- 

1.  Having  taken  Notice  that  the  Tides  feldom  hold  out  fo  long  as  Mr. 
Pbitips*s  Calculation  gives  them,  I  obfcnTd  them  my  felf  more  diligently,  and 
with  the  Help  of  my  Friends  and  Servants,!  noted  the  Times  of  above  80  high* 
Waters  at  Tower-wbarf  and  Greemvicb^  whereby  I  found  that  the  greatcft 
and  Icaft  Differences  betwixt  the  Mobn's  true  Southing  and  the  high  Waters,., 
were  not,  as  Mr.  Philips  had  placed  them,  at  the  full  or  new  and  Quarter 
Moons,  but  the  greatcfl:  nearer  to  the  NeapSj  the  lead  to  the  highefl  Spring- 
tides. I  found  ^fo,  that  the  Inequality  was  not  the  fame  that  he  had  made 
it,  and  after  a  Tryal  or  two,  that  1  cduld  reprefent  and  anfwer  above  60  of: 
thcfc  Obfervations  with  lefs  than  one  Quarter  of  an  Hour's  Difference,;  which^ 
confidcring  how  difficult  it  is  to  determine  the  time  of  an  high-Water  cxaft- 
ly,  I  cannot  but  eft^em  a  very  good  Agreement. 

3.  At  the  Bar  of  Dublin^  on  the  new  and  full  Moons,  a  S.  S.  E.  Moon*;^'^^^^"^ 
nwkcs  high  Water,  that  is,  at  half  an  Hour  paft  Ten.  .  Moiiniuxr 

At  Rings-end^  at  5  Quarters  after  10.  ^^^\*^  ?• 

At  the  Cujiom-boufe  at  Dublin^  at  1 1.  On     ' 


<  * 


On  the  QuzTtev  Days. 

Uigb^watfr  on  the  Bar,  at  f  a  ClbckJ 

At  Rings-end^  at  a  garter  paft  f . 

At  the  Cuffom-hiu/e^  half  an  Hour  paft  f . 

A  Southerly  fTtnd  between  S.  S.  E.  and  S.  S.  W.  blowiflg  fre/h,  mako 
it  flow  near  half  an  Hour  longer  than  its  ufiial  Courfc. 

N.  B.  That  this  Obfcrvation  makes  the  Tides,  upon  the  Quarter-Moons^ 
come  in  later,  in  refpeftofthc  Moofi%  Southings  than  upon  new  and  full 
Moons  by  half  an  Hour  j  whereas  in  the  River  of  tbames^  as  high  as  London^ 
the  farter-Moons  make  high  Water  above  an  Hour  and  Quarter  (boner,  in 
that  Rcfpcft,  than  the  new  and  full  >  as  may  be  feen  in  the  accurate  Tide- 
Tables  of  Mr.  Flamfieady  but  it  is  from  hence  evident,  that  the  fame  Tables 
are  not  applicable  to  the  Sea-ports^  where  there  is  not  the  fame  Reafon  for  the 
Anticipation  of  the  Neap-Ttdes  upon  the  farter-Moons. 

The  Caufe  of  this  Phanomenon  fcems  to  be,  that  the  Impulfe  of  the  Ocean 

in  the  farter-Moons  is  not  fo  vigorous  as  in  the  new  and  /«//,  nor  the  Motion 

of  the  Waters  fo  quick,    (as  is  evident  by  daily  Experience  :)    Whence  it 

comes  to  pals,  that  in  the  open  Sea,  and  in  Ports  upon  the  Sea-Coaft,  as  this 

of  Dublin^  the  High- water  Time  falk  out  later  than  when  the  Motion  is 

more  rapid  in  the  new  and  full  j  but  on  the  contrary,  in  Rivers,  at  any  con- 

(iderable  Diftance  from  the  Sea,  the  Refiftance  of  the  Weight  of  the  frcfli 

Water,  which  is  kept   (ufpended  during  the  Time  of  the  Flood,  is  longer 

overcome  by  the  more  potent  Impetus  in  the  new  znAfuH^  than  by  the  wc^er 

in  the '  Quadratures  %  and  from  hence  this  Difference  fhoqld  be  uill  more  and 

more  confiderable,  as  the  Port  is  farther  removed  from  the  Sea. 

Ki^h  pu-        4-  O^^  diurnal  Tides  from  about  the  latter  End  of  March^    till  the  latter 

mouth,  h    End  of  September^  are  about  a  Foot  higher  (perpendicular,  which  is  always  to 

cdipreS^n-beunderftood)  in  the  Evening  than  in  the  Morning,  that  is,  in  every  Tide 

33.  p.  63a,  that  happens  sifter  11  in  the  Day,  before  ii  at  Night.    On  the  contrary,  the 

Morning;  Tides  from  Michaelmas  till  our  Lady- Day  in  March  again,  are  coo- 

llantly  higher  by  about  a  Foot,  than  thofe  that  happen  in  the  Evening.  And 

this  Proportion  holds  in  both  after  the  gradual  Increafe  of  the  Tides  Riling 

from  the  Neap  to  the  higheft  Spring  1  and  the  like  Decreafe  of  its  Height  tS 

Neap  again  is  dedufted. 

The  nigheft  menjirual  String  Tide  is  always  the  Third  Tide  after  the  new  or 
full  Moon^  if  a  crofe  Wind  do  not  keep  the  Water  out,  as  the  N.  E.  oxN.W. 
iifuallydoth  \  whoie  contnuy  Wind,  if  ftrong,  commonly  makes  thofe  to  be 
high  Tides  upon  our  Southern  Coafb  which  otherwffe  would  be  but  low. 

The  higheft  Springs  malce  the  loweft  Ebbs^  (Tho*  I  am  informed  by  an  ex- 
.  pert  Water-man^  that  it  fometimes  happens,  that  there  may  be  a  very  low 
Ehb^  tho*  no  high  Spring,  which  they  term  MiOut-let^  or  Gur^s  of  the  Sea  j 
as  when  a  great  Storm  chances  Off  at  S^:  and  not  on  the  Land.) 

The  Water  neither  flows  nor  "cbb^  alike  in  refpeft  of  equal  Degrees  $  but 
its  Velocity  increafeth  with  the  Tide  yS\  juft  at  Mid^ater^  that  is,  balfjhfmj 
or  at  half  Flood,  at  which  Time  the  P'elocity  is  ftrongeft,   and  (b  dccreafeth 

piXH 


proportionably  *tiU  high  Water,  or  full  Sea.  As  may  b<  ffocflcd  at  bv  the 
tbilowing  Scheme  coueded  by  Obfervationt  made  at  fcvcnX  Times  and  Places. 
And  although  it  be  reftrain'd  to  Plymouib  ffaven^  or  the  like,  where  the  Wa* 
ter  rifcth  about  i6  Foot  ( I  (ay  uiiiaUv,  becaufe  it  may  vary  in  this  Port  from 
the  lowefi  Neap  to  the  bi^tefi  jiwnuM  Spring  above  7  or  8  Fo9t)  y^  it  may  in- 
differently  ferve  for  other  Places,  where  it  nuy  rife  as  many  Fatbon^,  or  not 
fo  high,  by  a  proportional  Addition  or  Subftra&ioa 


The  ufual  Number  of  Tides,  or  Times  of  high  Watec  from  new  MoontoAHoiv- 
new  Moon,  or  from  fiill  Moon  to  foil  Moon,  is  fp..  /SJi^w! 

f .  1. 1  have  obferved,  that  our  Annual  Sprine  .Tides  do  happen  in  March '^^^-^^^ 
and  September^  either  at  the  Tide  next  before  the  Sw^%  Ingreis  into  the  aqui-^  14.  p.^si'^. 
noSiai  Vomis  oi  Aries  and  IJbra^  or  the  next  Tide  after,  according  as  the 
Moon  is  near  her  Full  or  Change,  when  ,|he  S^n  thus  enters  \Ti\o  the  faid    ^^^ 
Signs :   And  then  it  flows  in  Height  about  4f  Foot  1  the  loweft  Neap  Tides 
flowing  in  Height  2f  Foot. 

z.  That  the  lowctt  Neap  makes  the  hi|[beft  Spriag,  if  the  N.  JS.  Winds 
hinder  not,  by  blowing  hard,  and  fo  keep  back  the  Tides }  as  u(liallv  they 
do  when  they  blow :  W  hofe  contraty  Winds,  S.  fF,  if  th^  blow  |iara,  make 
here  the  highcft  Tides. .  .«      . 

.  That  from  about  the  latter  End  of  ^eptemi^^  they  are  abofit  i  Foot 
3  Inches  higher,  perpendicularly,  in  the  Evening  than  in  the  Morning  ^ 
that  is,  if  high  Water  happen  after  the  Sun  is  paft  the  Mtridiau  or  in  £e 
Tides  betwixt  Noon  and  Mid-night.  But  from  Michaelmas  to  our  Lady^Daj^ 
we  find  the  contrary,  the  Day-Tides  being,  in  that  Seafon,  higher  by  if  In- 
ches than  the  Night-Tides,  or  the  Tides  between  Mid-night  and  Nooi>.  Apd 
this  Proportion  holds  in  both,  after  the  gradual  lacrcafe  of  the  Tides  nfing 
from  the  Neap  to  the  highcft  Spring,  and  the  like  Decrcafe  of  tlieir  Height 
till  Neap  again. 

4.  That  the  highcft  menftrual  Spring-Tide  is  always  the  Third  ^fter  the  full 
Moon  or  Change-Day,  if  it  be  not  kept  back  hy  N.E.  Wind^. 

f.  That  ii  flows  here  on  the  Change-Day,  wncn  thp  Mqon  -is  E.  S.  £. ,  the 
TiJc  flowing  in  for  the  Space  of  f  Hours,  and  Eljbiiig  7  Hours.     Hut  in 
Neap  Tides  it  does  not  flow  here  by  two  Points  of  the  Compals  fo  long. 
Vol  IL  Mm  6.  That 
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6.  That  the  \^ater  flows  nor  ebbs  equal  Spaces  in  equal  Times^  but  its 
Velocity  is  ftrongeft  at  the  firft,  both  of  the  Flood  and  Ebb,  and  fo  eradu* 
ally  decreafeth  until  full  Sea,  or  low  Water.  This  is  oblerved  in  Spring 
Tides  only,  as  you  may  fee  by  the  following  Table,  which  I  have  made  for 
my  Obfcrvations  of  our  Tides  here.  And  i  have  farther  obferved,  that  it 
hath  flow'd  or  ebbed  at  the  firft  of  the  Tide  one  Foot  in  6  Minutes,,  or 
that  then  the  Tide  ran  out  a  Foot  in  6  Minutes,  or  did  rife  fo  much  in 
Height. 
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7.  The  tifual  Number  of  Tides  from  new  Moon  to  new  Moen*  or  ftom 
Full  to  Full,  is  fp.  •>  "ui 

8.  In  the  River  of  Snern.^  xo  Miles  above  Brifiol  near  Nevjt^am.  i5o  Miles 
from  the  River's  Mouth  (Lundy)  the  Head  of  the  Flood  at  its  comine  in  ia 
Spring  Tides,  arifeth  in  Height  like  a  Wall  p  Foot  high,  and  fo  nms  for 
many  Miles  together,  covering  at  once  all  the  Shoals  which  were  dry  be- 
fbrej  at  which  time  all  Feffelsy  that  lye  in  the  Way  of  the  faid  bead  Ttdes  or 
(as  it  is  vutoarly  calW)  Boar^  are  commonly  overfet,  or  carried  upon  the 
BMh,  and  the  Head  of  the  Ttde  being  paft,  ftich  Fepis  are  left  dry  Lain  It 
flows  there  but  two  Hours  and  1 8  Foot  in  Height,  and  it  ebbs  ten  Hoi^s.  The 
Reafon  of  the  fiud  Bmt  is  doubtlefs  the  ftraitning  and  ihoaling  of  the  River 

*  in 
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in  that  Place,  it  being  there  but  half  a  Nfile  bfOfld  t  as  it  is  but  to  Petfches 
over,  three  Miles  higher  i  running  tapering  to  Gloncefter. 

6.  We  have  been  informed  by  a  curious  Gentleman,  that  the  jfnnual  bighft  ^^9^ 
Tides  about  Cbepft&w  Bridge,   were  at  St.  David's  and  Michaelmas  Stream  %  ^  ^li ' 
that  is,  the  one  a  little  before  the  Fernal^  and  the  other  fomewhat  after  the 
Jutumnal  Mquinox  which  ames  alfo  with  the  Conje^re  of  a  very  intelligent 
Matbematicianj  who  is  withal  of  Opinion,  that  becaufe  both  are  not  far  from  the 
Mquinoxes^  tho*  the  one  before,  tne  other  after,    it  najght  well  give  occafion 

to  think  it  was  depending  on  the  Mquinox. 

7.  Our  great  Bay  Mr.  Camden  calk  Wajbes^  whereas  they  are  only  two  (mall  a  tm»  ^ 
Arms  of  the  Sea,  running  into  it,  viz.  Fofdike  and  Crofs-Kejs  \  *tis  full  of  ^  "iSSiar 
Sands,  making  two  Channels  to  Lynn^  and  as  many  to  Bofton.    It  may  be  ufe-  ^*J^ 
fill  to  Travellers  to  have  a  Table  when  to  pais  over  the  (aid  ff^ajbes^  tho*  Mont,  n. 
without  a  Guide,  I  would  not  advife  them,  e(pecially  after  great  Frefhes,  ^^p^^ij; 
which  make  the  Sands  (hift,  and  confccjuently  quick,  and  Horfo  many  times 

ftick  faft :  The  Way  to  get  them  out  is,  by  (everal  Peoples  trampling  round 
them  at  a  Diftance,  which  by  Degrees  raifeth  them. 
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Crofs'Keys^  begins  to  be  fordable  fifteen  Minutes  after  Fofdike^  and  ends  an 
Hour  fooncr. 
8.  It  is  high  Water  upon  the  Day  of  the  new  and  full  Moon. 
On  the  Coaft  of  Gafcony  and  Guienne. 
At  3  b.  At  the  Mouth  of  Garonne^  and  the  Ifle  of  Rhee. 
At  37  at  St.  7^^^  de  Luzj  at  Bayonne^  and  Memiffan. 
At  3  -7  ^.  at  Robany  Brouage^  and  Rocbelle. 
At  3  i&.  On  the  Coaft  ot  Foitou. 

At  3  -^  i&.  at  OlUmne  and  Beauvoir. 

•  « 

On  the  Coaft  of  Britany. 

At  i^b.zlBett^IJle. 

At  3  2r.  at  the  Mouth  of  the  Leyr^,  at  Garande^  Morhiban^  Blavefy  and 

M  m  t  At 
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trxc  -^^   .  r  ^f*'*^^.**  .^,  «.«a  Jiuray.  ,  ,  ,    >, 

At  1  -^  A.  at  jlpenmark^  Judierne^  the  Race  of  Fontenay^  and  i>  CmfHeK 

At  z^  Z;.  Tij  £^^7?,  and  at  Cape  dc  Fa«r. 

At  4  h.  at  St.  Paul'de  Leon. 

At  4-J  i&.  at  Port  Blanc.   ^ 

At  6  ^.  at  St.  Mak  and  Cancale. 

On  the  Goaft  of  Normandy. 

Atyb.  At  GranviHe^  and  Barneville. 

At  8  ^.  at  Cherbourg  and  Barfluer, 
.  At  9  i^.  at  (7^)1  and  Honfleur^  at  the  Mouth  of  the  if^/n^)   and  at  Havre  it 
Grace. 

At  p^  i.  at  Fefcan^  and  St.  Faleri. 

At  I  Or  ^.  at  if  ^»^»)  Dieffe^  and  Treport. 

On  the  CoaA  of  P  tear  die. 

At  Ti  1ft.  9tThp  Motrth  t>f  the  Sonmey  at  Eftajpftj  BoUfgne^  ^and  Jtinhletenfe. 

At  1 1  i.  at  Calais. 

At  1 2  i&.  at  Dunkirk^  T^ewport  and  Ofteni. 

At  Bermu-     p.  I .  I  havC  Only  takcn  a  general  notice  of  the  7/J^x^  as  thht  it  is  high  Wa- 
feh.^NOT'  ^^^  about  7  of  the  'Cl6ck  on  the  Change-Day  ( in  foitoe  Creeks  an  Ho«r  or  two 
wood,n.  3a later.)    The  Water  rilcth  but  little,  as  about  4  Foot  at  hij^  JVattr^  but  at 
P-  s^s^      Spring-Tides  k  mayl)e  a  Foot  more.     The  fides  without  are  very  various  in 
Setting:  Soiiietimes  the  Tide  of  Floofl  iets  to  the  Eaftward,  fometimes  to  the 
WeftWard,  T>ut  in  fair,  calm^  and  fettled  AVeather^  the  faid  Tide  fets  from 
the  S6uth-Eaft  towaY<!  the  North-\\^cft,  as  thty  fay. 
3^  Rich.     2.  The  Waltct"  about  our  Iflahd  (Berfnudas,)  docs  not  flow,  by  any  Man's ob- 
40.  p.  y?!."'  fcrvation,  -above  -f  l^^t-,  -and  xhftt  -but  at  -one  Scafon  t>f  thfc  Y-car,    between 
Michaelmas  and  Chriftmas  j  at  other  Times  not  above  3  Foot.    It  is  Jiigh  \Va- 
Yiir  wTieh  the  Moon  is  about  an  'Hoiir  liigh,  ^hd'the  like  after  her  going  down. 
It  flows  in  from  the  Nortb-fVeft^  and  runs  to  the   South  Eafi  nearcft  j  and  in 
that  Part  of  the  Land,  which  lies  moft  to  tlie  A^c>*/A-^f/?5  there  it  isThigh  Wa- 
ter fooneft.     But  the  Tide  does  not  alwaVs  ebb  artd  fiow  diriftly  that  Courfe 
round  about  our  Cbaft}  but  I  fuppo{c,'tTitReafon  is,  lliat  fame  Points  of  Land, 
c^^5S^«,or  Shoal?  may  turn  its  Nor tli- Weft  and  South-Eaft  Courfc. 
$be  Ci^fi  of      10.  The  Sea  runs  here  along  the  Shore  corftinually  to  the  Eaftioard^  at  a 
Afr.°^e«h-  very  great  Rate  except  at  Full  and  Change,  for  then  it  runs  to  Weftward,  or 
«)t.n^  i5«.at  lealt  makes  a  great  Abate.     Nov,  z^^^  1^85.  1  took  the  Time  of  the  high 
SpiHypothe- Water  at  the  Caftle  (as  near  as  I  could>)  at  }  ^.   x6,  p.  m,  it  flowed  about  6 
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A»xcf^*7     V.  I.    The  Sed'i  ebbing  znd  flowing  hath  fo  great  a  Connexion  with  the 
•.'i^^'laj^!  Moon's  Motion,  ihatin  a  Manner  all  Philofopbers  (^whatever  other  Caufesthcy 
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ht^cjotocd  with  it)  fcive  attributed  much  of  its  CauTe  to  ihi  Mooh%  whic6* 
either  by  fotne  ocailt  ^uaHty^  or  particular  Influence  which  it  hath  on  moift 
Bodies,  or  by  fome  magnetick  Firtue^  drawing  ihe  Water  towards  it,  ( which 
ihould  therefore  make  the  Water  there  higheft,  where  the  Mom  is  yertical  ) 
orby  it$  Gravity  and  Prcflure  downwards  upon  the  terraqueous  Globe  (which 
ihould  nuke  it  lowed  where  the  Mow  is  vertical)  or  .by  whatever  other 
Means  (according  to  the  feveral  Cc^edures  of  inquifitive  Perfbns)  hath  lb 
eat  an  Influence  on,  or  ac  leaft  a  Conoeftion  witn  the  Sea*^  Flux  and  Re^ 
MXy  that  it  woukl  (eem  very  unreafonable  to  ieclude  the  Confideration  of  the 
Moon's  Motion  from  that  of  the  Sea:  The  Periods  of  fuks  (to  (ay  nothing 
of  the  Greatneis  of  them  near  the  new  Moon^  and  fnll  Macn)  fo  conftantly 
waiting  on  the  Moon'%  Motion,  that  ic  may  be  well  prefumed^  that  cither  the 
one  is  governed  by  the  other,  or  at  leaft  botJi  from  fome  common  Giufe. 

The  firft  that  I  know  of,  who  took  in  the  Confideration  of  the  Earth's 
Motion,  ( Diurnal  tatd  jfnnual)  was  Galileo:  Who  in  his  Syftem  of  the  fVorldy 
hath  a  particular  and  veiy  rational  Difcoiirfe  on  this  Subjeft.  But  that  Dif«^ 
cmirfe  is  to  be  look'd  upon  only  as  an  Eilay  of  the  general  Hypothcfis^  which 
as  to  Particulars,  was  to  be  afterwards  adjufted  from  a  good  general  Hifiory  of 
Tiiei\  which  'tis  manifeft  enough. that  he  had  not  \  andwhichis  yet  in  a  great 
Mcafure  wanting. 

And  what  I  fay  of  QaliUto^  I  muft  in  like  Manner  defire  to  be  underftobd 
of  what  I  am  «iow  ready  to  iay^  to  you.  For  I  do  not  profeis  to  be  fo  well 
(kill'd  in  the  Hifiory  of  Tsdes^^'^^  I  will  undertake  pre&ntly  to  accosunodatr 
my  general  Hypotfaefis  to  the  particular  Cafes  s  or  that  I  will  indeed  undertake 
for  the  certainty  of  it,  but  only  as  an  Eilay  prooofe  it  to  finther  Confideration^ 
to  (land  or  fall,  as  it  fliall  be  tound  to  anfwer  Matter  of  Fa£b. 

I  coniider  thcrcfbrc  that  in  the  2lf//fX,  or  the  Flux  and  Reflux  of  the  Sea,  be- 
fides  extraordsnaiy  Extravagancies,  or  irregularities,  whence  great  Immdav 
tions,  or  ftrangely  high  Tides  do  follow^  which  yet  perhaps  may  prove  not 
to  be  fo  merely  accidental  as  they  hove  been  thought  to  be,  but  might  from 
the  regular  Laws  of  Motion,  if  well  confidcr'd,  oe  both  well  accoimted  for, 
uid  even  foretold  ^  there  arb  thefe  diree  notorious  ObCervations  made  of  the 
Recifrocation  of  Tides.  Firil  the  Diumal  Reciprocation^  whereby  twice  in  Ibroe* 
what  more  than  2.4  Hours,  we  have  a  Flood  and  ^m  Ebb  ^  or  a  high  Water 
and  low  Water.  Secondlyy  the  Menftruai^  whereby  hi  one  fynodical  Period  o( 
the  Moon,  fiippoic  from  fuU  Moon  to  fxil  Moon^  the  Time  of  thofc  diurnal 
Viciffitudes  doth  move  round  thro'  the  whole  Compafs  of  the  Ni/;^^^ifov9  oi- 
natural  Day  of  24  Hours :  As  iar  inftanoe,  if  at  the  full  Moon^  the  full  Sea^ 
be  at  fiich  or  fuch  a  Place  yafc  at  Noon,  dt  ihall  be  the  jiext  Day,  at  the  £ulic 
Place^  fontxewhat  before  .one  of  the  Clock  5  the  Day  following^  between  one 
and  two^  and  fo  onward^  till  at  the  new  Moon  it  mill  be  at  Mid-nighty  (jtbe 
other  Tide,  which  in  the  full  Moon  was  at  Mid-nighl^  now  iathe  newJj^oo^t 
coming  to  be  at  Noon)  and  fo  fbrwitrd,  till  at  the  next  full  Moon  the  full  Sea 
ftall  at  the  fame  Place  come  to  be  at  Noon  ^gain.  Again,  that  of  the 
Spring  Tides  and  Neap.  Tides,  as  thcyarc  call'd^  about  th^  lull  Moon  and 
new  Moon  the  Tides  are  at  the  iLlghcil,    ztt\!kts^iadtMure^  tic  Tide^  arc  at 
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the  lowed :  And  tt  the  Times  intemiediate  proportionably.  fhirily^  the  Af^ 
mah,  whereby  it  i$  oUerved,  that  at  fome  times  of  the  Year  the  Sfr  ini  7/Jiri 
arc  yet  much  higher,  than  the  Spring  Ttdes  at  other  timesof  the  Year  :  Which 
times  are  ufually  taken  to  be  at  the  Sprif^  and  Autumn^  or  the  two  JEfuinoxes% 
but  I  have  Re^on  to  believe,  (  as  well  from  my  own  Obfervatiom  tor  many 
Years,  as  of  others,  who  have  been  much  concerned  to  heed  it,  whereof 
more  will  be  faid  by  andbv, )  that  wc  ihouki  rather  afl^  the  beginning  of 
February  and  November^  tnan  the  two  Mquinoxes. 

I .  Now  in  order  togive  an  Account  of  thefe  three  Periods,  according  to  the 
Laws  of  Motion  and  Mechanick  Principles  \  we  (hall  iirft  take  it  for  granted 
wliat  is  now  a-Days  pretty  commonly  entertained  by  thofc  who  treat  of  fuch 
Matters  \  that  a  Body  in  motion  is  apt  to  continue  in  its  Motion^  and  that  in 
the  fame  Degrees  of  Celerity^  unljds  hmder'd  by  fome  contrary  ImpedimefU :  Like 
as  a  Body  at  reft  to  continue  fo,  unleis  by  fome  fufficient  Mover,  put  into  Mo- 
tion: And  accordingly,  which  daily  Experience  teftifies,  if  on  a  Board  or  Ta*  , 
ble,  fome  loofc  incumbent  Weight  be  for  fome  Time  moFued^  and  have  there- 
by contrafted  an  Impetus  to  Motion  at  fuch  a  RaU^  if  that  Board  or  Table 
cnance  by  fome  external  Obftacle,  or  otherwilc^  to  be  ftppped,  or  confiderably 
retarded  in  its  Motion,  the  incumbent  loofe  Body  wilttnoot  forward  upon  it  % 
and  contrariwifc,  in  Cafe  that  Board  or  Table  chance  to  be  accelerated  or  put 
forward  with  a  confiderably  greater  Speed  than  before,  the  loofe  incum* 
bent  Body  not  having  yet  obtained  an  equal  Impetus  with  it,  will  be  left  bc'^ 
hind,  or  feem  to  fly  backward  upon  it.  Or,  which  is  GaULeoh  Inftance^  if  a 
broad  Veflcl  of  Water,  for  fome  time  evenly  carried  forward  with  Water  in 
it,  chance  to  meet  with  a  Stop,  or  to  flack  its  Motion,  the  Water  will  daih 
forward  and  rife  higher  at  the  fore  part  of  the  Veflcl  j  and  contrariwife,  if 
-the  Vefl!cl  be  fuddenly  put  forward  fafter  than  before,  the  Water  will  dafh 
backwards,  and  rife  at  the  hinder  part  of  the  Veflel.  So  that  an  Acceleration 
or  Retardation  of  the  Veflcl  which  carries  it,  will  caufc  a  rifing  of  the  Water 
in  one  Part,  and  a  falling  in  another >  which  yet  by  its  own  Weight,  will 
again  be  reduced  to  a  Level  as  before.  And  confequently,  iiippofing  the  Sea 
to  be  but  as  a  loofe  Body  carried  about  with  the  Earth,  but  not  fo  united  to  it 
as  neceflarily  to  receive  the  fame  Degree  of  Impetus  with  it,  as  its  fixed  Parts 
do.  The  Acceleration  or  Retardation  in  the  Motion  of  this  or  that  Part  of  the 
Earth,  will  caufe,  more  or  left,  according  to  the  Proportion  of  it,  fuch  a 
'dajbing  of  the  Water,  or  rifing  at  one  Part,  with  a  falling  at  another,  as  is 
that  which  we  call  the  Flux  and  Reflux  of  the  Sea. 

Now  this  premifed,  we  are  next,  with  him,  to  fuppoie  the  Earth  carried 
about  with  a  double  Motion,  the  one  Animal  in  BECj  the  great  Orb,  in 
which  the  Center  of  the  Earth  B^  is  fuppofed  to  move  about  the  San  A. 
The  other  Diurnal,  whereby  the  whole  moves  upon  its  own  Am^  and  each 
^n  its  Surftce  defcribcs  a  Circle^  as  DEFG. 

It  is  then  manifeft,  that  if  we  fuppofe  that  the  Earth  moved  but  by  any  one 

of  thefc  Motions^  and  that  regularly  with  an  equTl  Swiftne/s^  the  fFater  having 

once  attained  an  equal  Impetus  thereuuto,  would  dill  hold  equal  Pace  with 

it,  there  being  no  occafion,  from  the  quickning  or  flackning  of  the  Earth's  1110- 

iion.  in  that  Part  where  ihe  /f^ater  licth,  for  the  ff^ater  thereon  either  to  be 
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cad  forward  or  backward,  and  thereby  to  accunmkte  on  the  other  Parts  of  the 
IVatir:  But  the  true  Motion  of  each  Pan  of  the  Earth's  Surface  being  com*- 
pounded  of  thofe  two  Motions^  the  Jlnrmal^xd  Diurnal '^  (the  jinnual'in  BECy 
being,  as  GaliUo  there  fuppofeth,  about  three  Times  as  faft  as  a  diurnal  Mo^ 
tim  m  a  great  Circle,  as  DEFy)  while  a  P^int  in  the  Eartb*s  Surface  moves 
dbout  its  Center  B^  from  Gto  D  and  £,  and  at  the  fame  Time  its  Center  B 
be  carried  forwards  to  C  ^  the  true  Motion  of  that  Point  forwards,  is  made  up 
of  both  thok  Motions ',  to^wit,  of  B  to  C,  and  of  G  to  £>  but  while  G  moves 
hjDtoEy  E  moves  backward  hy  F  to  Gy  contrary  to  the  Motion  of  B  to 
Cj  fo  that  the  true  Motion  of  £,  is  but  the  Difference  of  BC.  and  E  G :  (For^ 
bdSdes  the  Motion  of  j8,  above  the  Center,  G  is  alio  put  forward  as  much 
as  from  G  to  £,  and  E  put  backward  as  much  as  from  £  to  G: )  So  that  the 
Diurnal  Motion^  in  that  rart  of  the  Earthy  which  is  next  the  Sun^  as  EFGy, 
doth  abate  the  Progrefs  of  the  Jnnual^  and  moft  of  all  at  F  ^  and  in  the  other 
Part,  which  is  from  the  Sun^  as  GDEj  it  doth  increafe  it,  and  moft  of  all  at 
2)i  that  is,  in  the  Day  Time  there  is  abated,  in  the  Nigbt  Time  is  ad- 
ded, to  the  Annual  Motion^  about  as  much  as  is  G  Ey  the  Eartb'%  Diameter. 
Which  would  afford  us  a  Caufe  of  tWo  TiWlfi  in  14  Hours  \  the  one  upon  the 
grcatcfl  Acceleration  of  Motiony  the  other  upon  its  greateft  Retardation. 

z.  And  thus  far  GaliUo^s  Difcourfe  holds  well  enough  ^  but  then  in  this  it 
comes  fhort  >  that  as  it  gives  an  Account  of  two  Ttdes^  fo  thofe  two  Tides  are 
always  to  be  at  F,  and  Z)  j  that  is,  at  Noon  and  at  Midnight:  Whereas  Experi- 
ence tells  us,  that  the  time  of  Ttdes  moves  in  a  Month^s  Space  through  all  the 
14  Hours  }  of  which  he  gives  us  no  Account.  For  though  he  do  take  no- 
tice of  a  menfirual  Period  *y  yet  he  doth  it  onlv  as  to  the  Quantity  of  the  Tides y^ 
greater  or  kfs  %  not  as  to  the  Time  of  the  Ttdey  fooner  or  later. 

To  help  this  3^.  Bap.  Balianus  makes  the  Earth  to  be  but  ^(econdary  Pla-  Ricdoir;. 
net^  and  to  move  not  dire&ly  about  the  «S«»,  but  about  the  moon^  the  Moon  ^-  ^^j^- 
mean  while  moving  about  the  Sun^  in  like  Manner  as. we  fuppofe  the  Earth xkscioXxA\ 
move  about  the  Suny  and  the  Mom  about  it.    But  though  this  m^ht  furnrfh  p-  **^  *• 
us  with  the  Fundation  of  a  menfirual  Period  of  Aaele%ations  and  Retardations 
m  the  compound  Motion  of  feveral  Parts  of  the  Earths  Surface,  yet  there  i& 
no  good  Reafons  to  admit  of  this  Hyfothefis. 

Inftead  of  this,  that  Surmife  of  mine,  ( for  I  dare  not  yet,,  with  Confidence^ 
give  it  any  better  Name )  of  what  I  have    fpoken  to  yoa  heretofore,    ( and. 
v^hich  hath  occafioned  this  prefent  Account  which  I  am  now  giving  you  )  *  is 
to  this  Purpofe. 

The  Earth  and  Moon  being  known  to  be  Bodies  of  fo  great  Connedion,.  as 
that  the  Motion  of  One  follows  that  of  the  Othery  may  well  enough  be  looked 
upon  as  one  Body,  or  rather  one  aggregate  of  Bodies,  which  have  one  com- 
mon Qmter  of  Gravity,  which  Center  of  Gravity,,  according,  to  the  known. 
Laws  of  S.taticksy.  is  in  a  ihait  Line  connefting  their  refpcaive  Centcn,  fo 
divided,  as  that  its  Parts  be  in  reciprocal  Proportion  to  the  Gravities  of  the 
two  Bodies.  As  for  Example,  fuppofe  the  Magnitude  ( and  therefore j, 
probably,  the  Gravity )  of  the  Moon  to  be  about  a  one^  and  fortieth  Pars,  of 
that  of  the  Earth  :  And  the  Diftance  of  the  Moon^%  Center,  from  the  CeotcR 
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rff  the  Earthy  to  be  about  f  5  Semldiameters  oF  the  Earthy  the  Diftance  of  the 
common  Center  of  Gravity  of  the  two  Bodies,  will  be  from  that  of  x}\c  Earth 
about  jT  of '  f  ^  Semidiameters^  that  is  about  f  of  a  Semidiameter  of  the  Earthy 
above  its  Surface,  in  the  Air,  dircftly  between  the  Earth  and  Moon. 

Now  foppofing  the  Earth  and  Moon^  joihtljr  as  one  Bodv  carried  about  by 
the  Sun^  in  the  great  Orb  of  the  Annual  Motion  j  this  Motion  is  to  be  cfti- 
mated,  (according  to  the  Laws  of  Staticks  in  other  Cafes)  by  the  Motion  of 
the  common  Center  of  Gravity  of  both  Bodies  For  we  ufe  in  Staticks  to 
eftimate  a  Body,  or  aggregate  of  Bodies,  to  be  moved  upwards,  downwards  or 
otherwifc,  fo  much  as  its  common  Center  of  Gravity  is  fo  moved,  howfo- 
cver  the  Parts  may  change  Phccs  amongft  themfehres. 

And  accordingly  the  Line  of  the  Annual  Motion  will  be  defcribed,  not  by 
the  Center  of  the  Earth  ( as  we  commonly  eftimate  it)  but  by  the  common 
Center  of  Gravity  of  the  Bodies,  Earth  and  Moon^  as  one  aggregate. 
¥ig.  f  z.  Now  fuppofing  u^5Ci)£,  to  be  a  Part  6£t\iQ  great  Orb  ol  Annual Motim^ 
xlefcribed  by  the  common  Center  of  Gravity,  in  lb  long  Time  as  from  a  full 
Moan  at  A^  to  the  next  neio  Moon  at  E  j  the  Center  of^the  Earth  at  f',  and 
that  oi^t-Moon  at  X,  muft  each  of  them,  (fuppofing  their  common  Center  of 
Gravity  to  keep  the  Line  AE)\yt  fuppofed  to  dclcribe  a  Periphery  about  that 
common  Center^  as  the  Moon  defcribcs  her  Line  of  menftrual  Motion.  And  in 
like  Manner,  EFGHI^  from  the  nenv  Moon  at  jB,  to  the  next  full  Moon  at  /. 
Fig.  f  3  From  ^ to  £,  (from. full  Moon  to  new  Moon)  T  moves  (in its  own  Epi*' 
cycle  )  upwards  from  the  Sun  :  And  from  E  to  /,  (from  new  Moon  to  fiiU 
Moon)  it  niioves  downwards,  towards  the  Sun,  Again,  from  Cto  G,  (from 
laft  Quarter  to  the  following  firft  Quarter)  it  moves  forward  according  to  the 
Annual  M.oxxon\  but  from  G  forwards  to  C,  (from  the  firft  Quarter  to  the 
enfuing  laft  garter)  it  moves  contrary  to  the  Annual  Motion. 

It  is  manneft  therefore,  according  to  this  Hypotbefts^  that  from  the  laft 
Quarter  to  the  firft  Quarter  (  from  C  to  G,  while  f  is  above  the  Line  of  the 
Annual  Motion )  its  menftrual  Motion  in  its  Epicycle  adds  fomewhat  of  Accele^ 
ration  to  the  Annual  Motion  •,  and  moftof  all  at  £,  the  new  Moon:  And  from 
the  firft  to  the  laft  Quarter  rfrom  G  forward  to  C,  while  fis  below  the  Line 
of  the  Annual  Motion )  it  aoates  of  the  Annual  Motion  ^  and  moft  of  all  at  Ij 
or  A  the  full  Moon. 

So  that  in  Perfuancc  of  Galileo's  Notion,  the  menftrual  adding  to,  or  de- 
tracting from  the  Annual  Motion,  ihould  either  leave  behind,  or  caft  forward 
the  loofe  Waters  incumbent  on  the  Earthy  and  thereby  caufc  a  Tidcy  (or  Ac- 
cumulation of  Waters )  and  moft  of  all  at  the  full  Moon  and  new  Moon, 
where  thofe  Accelerations  or  Retardations  are  greateft. 

Now  this  menftrual  Motion,  if  nothing  elie  were  fuperadded  to  the  Annaalj 
would  give  us  two  Tides  irl  a  Month,  and  no  more  >  ( the  one  upon  thc^  ^c^ 
celerationy  and  the  other  on  the  Retardation)  at  new  Moon  and  full  Moon  j 
and  two  Ebbs  at  the  two  Quarters  ^  and  in  the  Intervals,  rifing  and  falling 
Waten 

But  the  Dturnal  Motion, fuperadded,  doth  the  feme  to  this  Men ftrualj  which 
GaliUo  fuppofeth  it  to  do  to  the  Annual-^  that  is,  doth  add  to,  or  fubftra& 
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fiom  the  mmJIrmU  jfaeUrsthtl or XetarJatian^  andfegiyaus  7i^#  upon  J$di. 

For  in  whacfoever  part  of  its  EpcjcJe  we  (u(^>ofe  T'  to  bei  yet  becaufe^  Fig^  f4« 
while  by  its  menfimal  Motion,  the  Center  moves  in  the  Circle  JL  TNy  each 
Point  in  its  Surftce^  by  its  diurnal  Motion,  moves  in  the  Circle  LMN : 
Whatever  EScA  ^ccelerative  or  retardative)  the  Menfirual  would  give, 
that  Efled^  by  the  Diurnal,  is  encreafed  in  the  Parts  LMNj  (or  rather  /A/n, 
the  Semicircle)  and  moft  of  all  at  M^  but  diminifhed  in  the  Parts  NOL 
(or  rather  nOl)  and  moft  of  all  at  O.  So  that  3/ and  O,  (that  is,  when 
the  Moon  is  in  the  Meridian  below  or  above  the  Horizon)  we  are  to  have 
the  diurnal  Tide  or  bigb  fFdter^  occaiion*d  by  the  neateft  Acceleration  or 
Retardation^  which  the  Diurnal  Arcb  gives  to  that  of  the  Menjirual  ^  which 
feems  to  be  the  true  Caufe  of  the  daily  Tides^  and  withal  gives  an  Account, 
not  only  whv  it  ihould  be  every  Da^,  but  Ukewife  why  at  fuch  a  Time  of 
the  Day  ^  ana  why  this  time  ihould  in  a  Month  run  through  the  whole  14 
Houis,  viz.  becaufe  the  Moon's  coming  to  the  Meridian  above  and  below 
the  Horizon,  (or  as  the  Seamen  call  it,  the  Moon*s  Southing  and  Northing^ 
doth  fo :  and  likewife  of  the  Spring-tides  and  Neap-tides.  For,  when  it  fo 
happens,  that  the  menfirual  and  diurnal  Accelerations  or  Retardations  ^  be 
comcident,  (as  at  the  new  Moons  and  full  Moons  they  are)  the  £f&&  muft 
needs  be  the  greater.  And  although  (which  is  not  to  be  diflemblcd)  this 
happen  but  to  One  of  the  Two  fides  ^  that  is,  the  Nigbt-tide  at  the  new 
Moon  (when  both  Motions  do  moft  of  all  accelerate^  and  the  Day-tide  at 
full  Moon  (when  both  do  moft  retard  the  annnal  Motion  \ )  yet,  this  7'ide 
bdnfi;  thus  raifed  by  two  concurrent  Caufes  ;  tho'  the  next  Tide  have  not 
the  lame  Caufe  alfo,  the  Impetus  contra&ed  will  have  Influence  upon  the 
next  Tide  %  upon  a  like  Reaion,  as  a  Pendulum  let  fall  from  a  higher  Arcb^ 
will  (tho*  there  be  no  new  Caufe  to  occaiion  it)  msdce  the  Vibration  on  the 
other  Side  (beyond  the  Perpendicular)  to  be  alfo  ^eater :  Or,  of  Water 
in  a  broad  Veflel,  if  it  be  io  jogged,  as  to  be  caft  forward  to  a  good  height 
above  its  Level,  will  upon  its  Recoiling,  by  its  own  Gravity,  (without  any 
additional  Qiufe)  mount  fo  much  the  higher  on  the  hinder  Part. 

But  here  alfo,  we  are  to  take  notic^  that  thoug'h  all  Parts  of  the  Earth, 
by  its  diurnal  Motion,  do  turn  about  its  Axis,  and  defcribe  parallel  Circles, 
yet  not  equal  Circles  %  but  greater  near  the  jEquinoSial^  and  lefler  near  the 
Poles }  which  may  be  a  Caufe  why  the  Tides  in  fome  Parts  may  be  much 
greater  than  in  others*  But  this  belongs  to  the  particular  Confiderations,  (of 
which  we  are  not  now  giving  an  Account)  not  to  the  general  Hypotbejis. 

3.  The  annual  bigb  Tides  having  been  obferved  (grofly)  to  happen  about 
the  Spring  and  Autumn^  they  are  generally  referred  to  the  two  MQuinoxes. 
But  the  Inhabitants  of  Rumney^marjh  in  Kont^  where  the  Sea  being  Kept  out 
with  great  Earthen  Walls,  that  it  doth  not  at  bigb  Heater  overflow  the  Le- 
vel 5  are  generally  agreed  by  their  Obfervations,  (and  Experience  dearly 
bought)  that  their  Times  01  Danger  are  about  the  Beginning  of  February 
and  of  November :  That  is,  at  thofe  Spring-tides  which  happen  near  thote 
Time$ }  to  which  they  give  the  Names  of  Candlemas  Stream^  and  Allballond 
Stream :   And  if  they  dfcape  thde  Springtide s^  they  apprehend  themfelves 
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out  o£Dv^gBr  for  the  reft  of  the  Year.  And  as  for  JMarcb  and  SeptenAer 
( the  two  Mquino9C$s)  they  are  as  little  (blicitous.  of  them^  as  of  amr  other 
Part  of  the  Year.  And  I  have  my  felf  very  frequently  obferved  (ooth  at 
London^  and  elfewhere)  that  in  thofe  Months  ot  February  and  November j 
(efpeciaily  November)  the  Tides  have  run  much  higher  than  at  other  times } 
particularly  in  November  1660.  I  found  the  Water  fo  high  in  King-ftreet 
IVeftminfier^  that  it  came  up  not  only  into  the  Boots^  but  into  the  Body  of 
the  Coach 5  and  the  Palace-yard  (all  fovea  little  Place  near  the  Wclt-cnd) 
overflowed  \  as  likewife  th^  Market-place ;  and  many  other  Places  ^  md 
their  Cellars  generally  filled  up  with  Water.  And  in  November  1 6<Jf ,  it 
may  be  well  remembred  what  veiy  high  Tides  there  were,  not  only  on  the 
Coaiib  of  England  (where  much  Hurt  was  done  by  it)  but  much  more  in 
HoUandy  where,  by  reaibn  of  thofe  Inundations,  many  Villages  and  Towns 
were  overflowed. 

'Tis  true,  there  does  not  happen  any  (Ingle  fignal  Accident,  which  might 
caft  it  on  thefe  times,  yet  there  is  a  Compound  of  Two  that  may  do  it : 
WhicI)  is  the  Inequality  of  the  natural  Day^  (well  known  to  JIftrondmers) 
arifing  from  a  double  Caufe.  Firft^  becaufe  the  Sun,  by  reafon  of  its  ^po^ 
gaum  and  Perigaum  doth  not  at  all  Times  of  the  Year  difpatch,  in  one  Day, 
an  egual  Arch  of  the  Ecliptick  :  Secondly ^  Eroual  Arches  of  the  EcUpiick  do 
not  in  all  Parts  of  the  Zodiack  anfwer  to  equal  Arches  of  the  JEquinoStal^  by 
which  we  are  to  eftimate  Time. 

According  to  the  firft  of  thefe  Cau(es,  we  (hould  have  the  longeft  Natu- 
ral Days  in  December^  and  the  fhorteft  in  June^  which  if  it  did  operate 
alone,  would  give  us  at  thofe  Times  two  annual  high  Waters.  According 
to  the  (econd  Caufe,  if  operating  fingly,  we  ihould  have  the  loogeft  Days 
in  the  two  Solftkes  m  June  and  December^  and  the  two  fhorteft  at  the 
jEquinoxeSy  in  March  and  September^  which  would  at  thofe  Times  give  Oc« 
cahon  of  four  annual  high  Waters. 

But  the  true  Inequality  of  the  natural  Days,  arifing  from  a  Complica- 
tion  of  thofe  two  Caufes ;  fometimes  croffing,  and  fometimes  promoting 
each  other,  though  we  fliould  find  fome  Increafes  or  Decreafes  of  the  na- 
ttjral  Days,  at  all  thofe  Seafons  anfwerable  to  the  refpe&ive  Caufes,  (and 
perhaps  of  7/*j,  proportionably  thereunto :  Yet  the  lonceft  and  ihorteft 
natural  Days  abfohitely  of  the  whole  Year  (arifing  from  this  Complication 
of  Caufes)  are  about  thofe  times  of  jtllhallontide  and  Candlemas -j  (or  not\ 
&r  from  them)  about  which  thofe  annual  high  Tides  are  found  to  be:  As 
will  appear  by  the  I'ables  of  Equation  of  natural  Days.  And  therefore,  I 
think,  we  may  with  very  good  Reafon,  caft  this  annual  Period  upon  that 
Caufe,  or  rather  Complication  of  Caufes,  For  (as  we  before  ihewed  in  the 
menftrual  and  diurnal)  there  will,  by  this  Inequality  of  natural  D^s,  arife  a 
phyfical  Acceleration  and  Retardation  of  the  Earth's  mean  Motion,  and  ac- 
cordingly a  cafting  of  the  Waters  backward  or  forward  j  either  of  which 
will  caule  an  Accumulation  or  high  Water. 

I  muft  here  add^  (that  I  be  not  miftaken)  that  whereas  I  caft  the  Time  of 
the?  daily  Ttdes  to  be  at  all  Places,  when  the  Moon  is  there  in  the  Meridian  % 
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it  tnnft  be  underftood  of  cpen  Seas^  where  the  Water  hath  fuch  free  Scope 
for  its  Motion,  as  if  the  whole  Globe  of  Earth  were  equally  covered  with 
Water:  Well  knowing,  that  in  Bays  and  inland  Channels^  thePofitionof 
the  Banks  and  other  like.  Caufcs  mull  needs  make  the  Times  to  be  much 
different  from  what  we  fuppofe  in  the  open  Seas  :  And  likewife,  that  even 
inthc cpen Seasj  Jfiauds^  and  Currents^  Gulfs  and  Shallows  may  have ibme 
Influence,  though  not  comparable  to  that  of  the  Bays^  and  channels.  An4 
moreover,  though  I  think  that  Seamen  do  commonly  reckon  the  time  of 
hi^  Water  in  the  open  Seas,  to  be  then,  when  the  Moon  is  there  in  the 
Meridian  (as  this  Hypothefis  would  caft  it :)  Yet  I  do  not  take  my  felf  to 
be  fo  well  fumifhed  with  a  Hiftory  of  Ttdes^  as  to  aiTui-e  my  felf  of  it  \ 
much  leis  to  accommodate  it  to  parucular  Places  and  Cafes. 

It  may  be  thought  perhaps,  that  if  the  Earth  would  thus  defcribe  an  Epi- 
cjck  about  the  common  Center  of  Gravity,  it  would  (by  this  its  Change  of 
Place)  diflurb  the  celeftial  Motions,  ana  make  the  apparent  Places  or  the 
Planets,  efpecially  fome  of  them^  dificrent  from  what  they  would  other- 
wife  be.  For  though  fo  fmall  a  Removal  of  the  Earth,  as  the  Epicycle  would 
caufe,  (cfpectally  if  its  Semi-diameter  fliould  not  be  above  if  or  the  Earth*s 
Semi-diameter)  would  fcarce  be  fenfible,  if  at  all,  to  the  remoter  Planets  % 
yet  as  to  the  nearer  it  might. 

'  To  this  my  Ai^wer  is,  that  fuch  Difierence  hath  been  obfervM,  and  hath 
very  much  ptizzl'd  Ajlronwners  to  give  an  Account  of  Mr.  Horrocks  was 
fain  to  have  Recourfe  to  fomewhat  like  Kepler's  amicable  Fibres  T which  he 
had  no  AHeftion  to  at  all)  to  give  Account  of  the  Inequalities  of  tne  Moon's 
Motion,  Add  other  Aftronomers  have  introduced  (fome  upon  one  Suppo* 
fition,  fome  upon  another)  fome  kind  of  menfirual  jEquation^ ,  to  folve  the 
Inequalities  of  the  Moon's  Motion,  according  to  her  SynoJical  Revolution, 
or  different  Afpe£b  (of  new  Moon,  full  Moon,  i^c.)  befides  what  concerns 
her  one  periodical  Motion.  For  which,  this  Conddeiation  of  the  com- 
mon Center  of  Gravity  of  the  Earth  and  Moon,  is  fo  proper  a  Remedy 
(efpecially  if  it  fliouldbe  found  precifely  to  aniwer  thofe  Pbanomena^  whicn 
I  have  not  examined,  but  am  very  apt  to  believe)  that  it  is  fo  far  from  being, 
with  me,  an  Objedion  againft  it,  that  it  is  one  of  the  Reafons,  which  make 
me  inclinaUe  to  j^oduce  it. 

The  like  ConGderatidn  may  reafonably  be  had  oi Jupiter  and  Saturny^znd 
their  Satellites^  which  yet,  becaufe  of  their  Snaallnefs,  may  chance  to  be  fo 
little,  as  that  at  this  Diftonce,  the  Change  of  their  a^arent  Places  may  not 
be  (fifccmabki.  For  all  thefe  Satellites  are  to  their  Principals ,  as  fo  many 
Moons  to  the  Earth.  And  Mr.  Horrocks  expreileth  fome  fuch  little  Ine« 
qualities  ifli  Safum^s  Motion,  of  which  he  could  not  imagine  what  Account 
to  giver  Whidi,  for  aught  I  know,  might  have  been  accounted  for,  if  at 
that  Timcihc Satellites  (^Saturn  had  beendifcovered,  ^aadxhzt Mr. Horrocks 
had  thought  of  fuch  a  Notion  as  the  common  Center  of  Gravity  of  Saturn 
and  his  Companions,  to  be  confiderable,  as  to  the  guiding  of  his  Motion. 

z.  1 .  To  the  firft  Objc&ion,  ^Hbatit  appears  not  bow  two  Bodies^  that  have  .^^ 
no  Jjw,  can  have  no  common  Center  of  Gravity  :  That  is  (for  fo  I  underftandj^Mrwi  ^^ 
the  Intendment  of  the  Objedion)  can  ad  or  be  aded  in  the  fame  manner,  ^^/^^ 
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if  they  were  connefted }  I  (hall  only  anfwer,  that  it  is  harder  to  (hew  how 
they^  have,  than  that  they  have.  That  the  Loadftone  and  Iron  have  fbxa> 
what  equivalent  to  a  Ty^  though  we  fee  it  not,  yet  by  the  EfFcfts  we 
know.  And  it  would  be  eafy  to  fhew,  that  two  Loadftones,  at  once  ap- 
plied, in  diferent  Poficions,  to  the  fame  Needle,  at  fome  convenient  Diftance, 
will  draw  it  not  to  point  direftly  to  either  of  them,  but  to  fome  Point  be^ 
tween  both  ^  which  Point  is,  as  to  thofe  two,  the  common  Center  of  jft^ 
traSlion  %  and  it  is  the  fame  as  if  fome  one  Loadftone  were  in  that  Point.  Yet 
have  thefe  two  Loadftones  no  Connexion  or  Tye,  though  a  common 
Center  of  Virtue,  according  to  which  they  jointly  ad.  And  that  there  is 
fomewhat  that  doth  connett  the  Earth  and  Moon,  (as  much,  as  what  con- 
TitBcs  the  Loadftone,  and  the  Iron  which  it  draws,)  is  paft  doubt  to  thoi^ 
who  allow  them  to  be  carried  about  by  the  Sun,  as  one  Aggregate  or  Body, 
whofe  Parts  keep  a  rcfpcdive  Pofition  to  one  another:  Like  as  Jupiter wvCk 
his  four  Satellites^  and  Saturn  with  his  one. 

To  the  Second  Objeftion  j  That  at  Chatham  and  in  the  Thames,  the  an* 
nual  Spring' tides  happen  about  the  ^Equinoxes  \  not  (as  this  I^pothejis  doth 
fuppofe  elfewhere  to  have  been  obferved)  about  the  Beginning  of  February  and 
November.  If  their  Meaning  be,  that  annual  high  Tides  do  then  happei^ 
and  then  only,  if  this  prove  true,  it  will  cafe  me  of  half  my  Work :  For 
it  is  then  eauly  anfwered,  that  it  depends  upon  the  Obliquity  of  the  ZodiacL 
the  Parts  of  the  jEquinoHial  anfwermg  to  equal  Parts  of  the  Zodiack^  beirig 
near  the  Solftitial  Points  greateft,  and  near  the  jEqumoSHal  Points  leaft  of 
all.  But  beiides,  this  annual  Viciflicude  of  the  JEquinoxes^  not  to  fay  of  die 
Four  Cardinal  Points  (which  my  Hypothefis  doth  allow  and  afiert)  I  believe 
It  will  be  found,  that  there  is  another  annual  Viciffitude  anfwering  to  the 
Sun^s  Apogium  and  Perig^um.  And  that  the  greateft  Tides  of  all  will  be 
found  to  be  upon  a  Refult  of  thefe  two  Caufes  co-operating.  And  ui  what 
is  faid  to  be  obferved  at  Chatham  ,  and  in  the  Thames^  contrary  to  that  I 
allcdge,  as  is  obferv'd  in  Rmnney^marjh  5  1  muft  at  prefent  iitkym^  and  refer 
to  a  melius  inquirendum.  For  a  good  Diary  of  the  Height  and  Time  both 
of  high  Water,  and  low  Water,  for  a  Year  or  two  together,  even  at  G*«- 
tham^  or  Greenwich  ^^j  but  rather  at  (bme  Place  in  the  open  Sea,  or  at  the 
Land's  End  in  Cornwall  or  op  the  Weft  Parts  of  Ireland  j  or  at  St.  Helena 
or  the  Bermudas^  &c.  would  do  more  to  the  refolving  of  this  Point,  than 

any  verbal  Difcouric  without  it. 

2.  1^0  the  third  Oh]t6donyTbat  fuppojing  the  Earth  and  Moon  tomoveahout 
a  common  Center  of  Gravity^  if  that  the  higheft  Tides  be  at  the  new  Moon 
when  the  Moon  being  nearefi  to  the  Sun,  the  Earth  is  farihefi  from  if^  and  its 
Compound  Motion  atthefwiftefi-y  and  that  the  Tides  abate  as  the  EsLVth  approach^ 
eth  nearer^  till  it  comes  into  thefuppofed  Circle  of  her  annual  Motion:  //  may 
be  demanded^  why  do  they  not  ftill  abate^  as  the  Earth  comes  yet  nearer  to  the 
Sun,  and  the  Swiftnefs  of  its  compound  Motion  ftill  Jlackens  ?  And  fo^  why 
ba/ve  we  not  Springtides  at  the  new  Moon  {^hen  the  Motion  is  fwiftefi)  and 
Neap-tides  at  full  Moon  {when  the  Motion  is  Jlowefl:)  But  Spring-tides  at 
both  ?  The  Anfwcr,  if  obferved,    is  already  given  in  my  Hypothefis  it  felf. 
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Becanfe  the  Efltft  is  indifierentlv  to  follow,  either  upon  a  fudden  jfcctJera- 
tioMy  or  a  iiidden  Retardation.  Now  both  of  thcfe  happening)  the  qnc  at 
the  new  Moon,  the  other  at  the  full  Moon,  do  caufe  high  Tides  at  both. 

4.  To  the  4^  Objeftion,  That  the  higheft  Tides  are  not  at  all  Places^  about 
the  new  Moon,  and  full  Moon>  and  particularly^  that  in  fome  Places  of  tbw 
Eaft-Indies,  the  highefl  Tides  are  at  the  Quadratures  :  I  anfwer  in  general  1 
That  as  to  the  particular  Varieties  of  Tides  in  feveral  Parts  of  the  Worlds  I 
cannot  pretend  to  give  a  fatisfaftor^  Account,  for  Want  of  a  competent 
Hiflory  of  Tides^  Qc.  Becaufi^  as  is  intimatol  in  what  I  wrote  in  the  ge- 
neral, the  various  Pofitions  of  Cbanmlsj  Baysj  Promontories^  Gulpbsj  Shallows^ 
CeerrentSj  Trade-windsj  &c.  muft  needs  taikc  an  innumerable  Variety  of 
Accidents  in  particular  Places,  of  which  no  fadsfa&ory  Account  is  to  be 

SVen  from  the  cpieral  Hypotbefis^    though  never  fo  true,  without  a  due 
onfideration  oT  all  thofe.     w  hich  is  a  Taik  too  great  for  me  to  under* 
take,  being  fo  ill  fumij(hed  with  Materials  for  it. 

f.  To  tne  f ^  Objeftion,  fbat  tbe  Spring-tides  bafpen  not  witb  us  jufi  at 
the  Full  and  Change,  hut  Two  or  Three  Days  after :  I  /hould  with  the  more 
Confidence  attempt  an  Anfwer,  were  I  certain,  whether  it  be  (b  in  the  open 
Seas,  or  only  in  our  Channels.  For  the  Anfwers  will  not  be  the  £ime  in  both 
Cafes.  If  only  in  our  Channels^  where  the  Tides  6xid  a  large  Indraught ,  but 
not  in  the  open  Seas,  we  muft  then  (eek  a  Reafon  of  it  from  the  particu-^ 
lar  Poiition  of  thefe  Places :  But  if  it  be  fo  generally  in  the  wide  open 
Seas,  we  muft  then  feek  a  Reafon  of  it  from  the  eeneral  Hypothejis :  And, 
till  I  know  the  Matter  of  FaA,  I  know  not  well  which  to  ofier  at.  I  know 
that  Mariners  ufe  to  fpeak  of  Spring-tides  at  the  New  and  Full  of  the  Mooa^ 
though  I  have  ftill  had  a  Sufpicion,  that  it  might  be  fome  Days  after,  as  well 
in  the  open  Seas,  as  in  our  narrower  Channels.  And  therefore  I  have  chofen 
to  iay,  in  my  Papers,  about  the  New  and  the  Full,  rather  than  at  the  New 
and  Full  y  and  even  when  I  do  fay  At,  I  intend  it  in  that  laxer  Senfe^  in 
which  I  fuppofe  the  Mariners  are  to  be  underftood,  for  Near  that  Time.  The 
Truth  is,  the  Flux  and  Reflux  of  Water  in  a  Veflcl  by  reafon  of  the  jog- 
gins  of  it ,  though  it  follow  thereupon,  yet  is,  for  the  moft  Part,  diicer- 
nable  fome  time  after.  For  there  muft,  upon  that  Jog,  be  Ibme  time  for 
Motion,  before  the  Accumulation  can  have  made  a  Tide.  And  fo  I  do  not 
know  but  that  we  muft  allow  it  in  all  the  Periods  :  But  in  my  coniedural  Hy^' 
potbefis^  while  it  is  yet  but  a  Candidate,  I  did  not  think  my  fell  obliged  to 
ipeak  more  nicely. 

But  now,  after  all,  the  cleareft  Evidence  for  this  Hypothejis^  if  it  can  be 
had,  will  be  from  Ce/?//W  Obfcrvations.  As  for  Inftancej  luppofing  the-R^. 
Sun  at  f,  the  Earth's  Place  in  its  annual OrbyZiT'y  and  A/^rj (in Oppoftcion 
to  the  Sun  or  near  it)  at  M:  From  whence  Mars  ftiould  appear  in  the  Zodir 
ack  at  7,  and  will  at  full  Moon  be  feen  there  to  be,  the  Moon  being  at  C, 
and  the  Earth  at  C  >  and  the  like  at  the  new  Moon.  But  if  the  Moon  be 
in  the  Firft  Quarter  at  A^  and  the  Earth  at  ^>  Mars  will  be  feen,  not  at  y,- 
but  at  as  too  flow:  And  whep  the  Moon  is  at  ^,  and  the  Earth  at  h^Mars 

will 
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Will  be  fecn  at  0  j  yet  too  flow :  Till  at  the  full  Moon,  the  Moon  at  C, 
the  Earth  at  c^  Aiars  will  be  feen  at  y,  its  trac  Place,  as  if  the  Earth  were 
at  T.  But  then  after  the  Full,  the  Mooii  at  jD^thc  Earth  at  d^  Mars  will 
be  feen,  not  at  y,  but  at  cTj  too  forward,  and  yet  more  when  the  Moon,  at 
the  laft  Quarter,  is  at  J?,  the  Earth  at  e,  and  Mars  feen  at  t.  If  therefore 
Mars^  when  in  Oppojition  to  the  Sun^  be  found,  all  other  Allowance  being 
made,  fomewhat  too  backward  before  the  full  Moon,  and  fomewhat  too 
forward  after  the  full  Moon,  and  moft  of  all,  at  the  Quadratures,  it  will  be 
the  beft  Confirmation  of  the  Hypothefis.  The  like  may  befitted  to  Mars  xn 
other  Pofitions,  mutatis  mutandis^  and  fo  for  the  other  Planets. 

But  this  Proof  is  of  like  Nature  as  that  df  the  Parallaxis  of  the  Earthed 
annual  Orb  to  prove  the  Copemican  Hypothefis.    If  it  can  be  obferved,  it 
proves  the  Affirmative,  but  if  it  cannot  be  obferved,  it  proves  the  Nega- 
tive, but  only  proves  that  the  Semi-diameter  of  the  Earth's  Epicycle  is  (b 
fmall  as  not  to  make  any  difcernable  Parallax.    And  indeed  I  doubt  that  will 
be  the  Iflue.     For  the  Semidiameter  of  this  Epicycle,  being  little  more  than 
the  Semi-diameter  of  the  Earth  itfelf,  or  about  \  f  thereof,  as  is  coi^e&ared, 
in  the  Hypothefis  from  the  Magnitudes  and  Dillanccs  of  the  Earth    and 
Moon  compared  j  and  there  having  not  as  yet  been  obferved  any  difcernable 
Parallax  of  Mars^  even  in  his  nearcft  Pofition  to  the  Earth,  it  is  very  fuC- 
picious,  that  here  it  may  prove  fo  too. 
TAe  Variety     3.  In  my  Hypothefis  for  Tides,    I  caft  the  annual  high  Tides  for  the 
Ti'^w»)^.Coaft  of  A>»/,  and  confequently  the  Rivers  of  "fhames  mS  Medivay^  about 
IfET^iS  ^^^  ^^gi^^i'^g  of -^^^^^^^ ^^d /^f^ri^^ry ;  Which  agrees  with  Obfervations 
fmf^d^h  o^  ^hole  Coaus,  and  particularly  with  that  of  yours   [Mr.  Oldenburgh'f\   of 

34- p.  s%.  Yj^^  j^^  Y^^  [i66j\  when  I  was  prefcnt  in  the  R.  S.  I  remember  an 
Account  was  brought  us  of  the  annual  high  T^des  on  the  ^^fr;y,  and  at  Ci&^^^ 
ftow'hridge^  to  be  d)out  the  Beginning  of  March^  and  the  End  oi September. 
Which  though  they  agree  not  with  the  particular  Times  on  the  Coaft  of 
Kent^  yet  in  the  general  thev  agree  thus  far.  That  the  one  is  about  as  much 
before  the  one  Mquinox^  as  tne  other  is  after  the  other  Mquinox.  You  now 
acquaint  me  with  the  high  Tides  about  February  21,  about  the  Coaft  of  Ply- 
mouthy  Which  is  later  than  that  of  the  Coaft  of  Kent^  but  fooncr  than  that 
on  the  Severn.  And  I  doubt  not  but  that  in  other  Parts  of  the  World  will 
be  found  other  Varieties. 

I'he  Reafons  of  thefe  Varieties  arc,  as  I  have  formerly  fignified,  to  be  at- 
tributed to  the  particular  Pofition  of  thofc  Parts  rather  than  to  the  general 
Hypothefis. 

Of  which  this,  in  brief,  may  ferve  for  (bme  Account  at  prefcnt.  The  G^- 
neral  Hypothefis  of  the  Earth's  diurnal  Motion  fi-om  Weft  to  Eaft,  would  call 
that  of  the  fFatersy  not  following  fo  faft  from  Eaft  to  Weft,  which  caufeth 
the  conjiant  Current  within  the  Tropicks^vrhext  the  Circles  are  ffe2Xt^^fFeftward 
from  the  Coaft  of  jlfrica  to  that  of  America^  which  is  alfo  the  Caufe  of  the 
conftant  Eafiern  Breezehlovring  in  thofc  Parts.  But  the  Sea  thus  beating  on 
the  Coaft  of  America^  is  caft  back  as  with  an  Eddy  on  either  Hand,  and  confe- 
quently 
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qucntly  returns  from  the  jtmerican  Shore  Eaftward  towards  the  Coaft  of 
Europe^  where  the  parallel  Circles  to  the  Mquator  being  lefs,  and  confequcnt- 
\^  iht  diurnal  Motion  QovJtr^  doth  not  caft  the  Water  fo  ftrongly  Weft  wards, 
as  between  the  Tropicks^  and  fo  not  ftrong  enough  to  overcome  the  Eddy^ 
which  it  meets  with  fi-om  the  other  Motion,  which  gives  the  Sea  a  North- 
cafterly  Motion  on  thefe  Coafts,  as  to  its  ufual  Courlc.  The  Current  there- 
fore  of  our  Seas  being  North-eafterly,  we  are  next  to  confidcrjat  what  time 
it  runs  more  to  the  North,  and  at  what  more  to  the  Eaft.  When  it  runs 
moft  Northerly,  it  runs  up  the  Irijh-Sea^  and  fo  up  the  Severn  :  When  moft 
Eafterly,  it  runs  ftraight  up  the  Channel^  and  fo  to  the  Coaft  of  Kent :  When 
between  thefe  it  beats  agamft  Devonjbire  znd  Cornwall^  and  thofe  Parts.  Wc 
are  therefore  to  confider,  as  to  the  annual  Periods,  that  the  aimual  Motion 
of  the  Earth  in  the  Zodia'ck^  and  the  diurnal  in  the  Mquator^  are  not  precife- 
ly  in  the  fame  Diredion,  but  make  an  Angle  of  zi^^  Deg.  at  the  jEquinoxeSy 
but  run,  as  it  were,  parallel  at  the  Soljlices  ;  and  as  they  be  nearer  or  farther 
from  thefe  Points,  fo  \s  the  Inclination  varied,  which  feveral  Diredions  of 
Motion  do  caufe  the  compound  Motion  of  both  to  vary  from  the  Eaft  and 
Weflrmorc  or  lels,  according  as  the  Sun's  Pofttion  is  farther  or  nearer  the 
Soljlices  J  and  therefore  nearer  to  the  jEquinoxes.  This  Inclination  doth  caft 
the  conftant  Current  of  our  Seas  more  to  the  North  and  South,  and  farther 
from  it  more  to  the  Eaft  and  Weft  5  which  is  the  Reafon,  why  the  Current 
up  the  IriJ&^Sea.k  nearer  to  the  jEquinoxes  (at  the  Beginning  of  March ^  and 
End  of  Sept.)  and  up  the  Channel  or  narrow  SeaSj  farther  from  it,  (at  the 
Beginning  of  Febr.  and  of  Nov.)  and  againft  the  Coafts  of  Devon/hire  and 
thereabouts,  at  fome  intermediate  Time. 

4.  I  fear  Dr.  JVallis  may  be  miftaken  about  the  annual  Viciflitudes  of  the  Animadrer- 
Tides,  >jvhich  he  contcndeth  to  be  about  jlllhallontide  and  Candlemal-,  For,  ^^.^^ 

I.  Our  Englijb  Seamen  (who  are  more  to  be  trufted  than  the  Inhabitants Hyiothefit/ 
of  Rumney-marjh)  ufe  to  fay,  that  the  higheft  Tides  in  the  Year  feem  to  J^J*^*^ 
happen  rather  about  the  ^Equinoxes,  than  thofe  two  other  affigncd  Times,  6^  ^  zocu 
when  the  natural  Days  are  longeft  and  ihorteft. 

I.  If  that  which  he  fuppofeth  fhould  be  the  Caufe  of  the  high  fides^  he 
mentions  ^t  London  in  Nov,  i6(So>and  1 66f,  the  like  might  be  expeded  every 
November  5  and  as  frequently  in  February  j  of  which  ne  gives  not  one  In^ 
ftance.  But  thofe  high  Tides  in  the  Thames  in  November^  if  we  dare  credit 
the  London  fFatermen^  are  caufed  by  the  coming  down  of  the  Land-watersy 
after  a  very  great  Rain,  which  being  encounter'dby  the  Tide  of  Flood  from 
the  Mouth  of  the  Thames^  cannot  but  fwell  to  an  unufual  Height.  To  in- 
duce us  to  believe  which,  we  need  only  confider,  that  the  latter  End  of 
OSlob.  and  the  Beginning  of  Nov.  (or  rather  both  thofe  whole  Months)  are 
generally  the  rainieft  Part  of  the  whole  Year.  Now  if  the  great  Rains  fall 
0  that  the  Land-waters  come  down  to  the  flowing  Part  of  the  Thames  juft 
upon  the  Full  or  Change,  when  the  Spring-tides  happen,  as  they  did  (for 
Example)  Sept.  30.  ifff.  and  OS^^.  zz.  i<Jzp,  {Stow  and  Howes  are  my 
Authors)  thofe  Spring- tides  muft  be  the  higher,  as  proceeding  from  a  double 

Caufe. 

3.  There 
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;.  There  is  another  thing  notprioufly  known  by  all  Seamen  to  be  a  Canfe 
of  high  or  low  TideSj  namely,  the  fitting  of  the  Wmd  at  fuch  or  fuch  a  Point 
ofCompafs^and  blowing  hard.  It  is  the  conftant  Saying  o{  all  Seamen  in  Kenfy 
that  ever  I  met  with,  tnatthe  North-weft  Winds  make  the  bigbeji  Tides  in 
the  Thames^  Medway^  and  all  the  Coafts  about  the  South  and  North-forelands  5 
and  likewife  on  the  Coaft  of  Holland  and  Flanders.  And  the  R^(bn  they 
alledge  for  it  is,  becaufe,  fay  they,  that  Wind  doth  with  equal  Force  blow 
in  the  Tide  of  Flood  on  both  Ends  of  this  Ifland  oi  Britain  \  that  is,  from  the 
Northward  between  the  Coafts  of  Scotland^  Norwayy  and  Jutland '^  and  aUb 
from  the  Weftward  by  the  Coafts  o( Cornwall  Devonjbire^  Dorfetjbire^  8cc.  up 
along  iht  Sleeve  \  and  for  the  fame  Reafon,  they  fay,  (and  I  think  truly)  that 
a  South-eaft  Wind  deads  and  hinders  the  Tides  there.  Agreeably  to  this  I 
very  well  remember,  when  I  was  a  Boy  and  lived  at  Roche fler^  that  when 
the  Ttdes  were  unufually  high,  the  Wind  was  always  N.  fV.  and  the  Moon 
near  the  Full  or  Change.  And  the  Inhabitants  about  Chatham^  the  Hundred 
of  Hoo^  and  the  Ifle  of  Graine^  will  with  one  Voice  lay,  that  they  never  fear 
their  low  Marjhes  being  overflowed  by  the  Tide^  but  when  the  W  ind  is  at 
iVl  fF.  or  thereabouts,  upon  the  Spring-tides.  Here  at  fFeymouthy  thofe  able 
and  antient  Seamen  I  have  talked  with,  tell  me,  that  a  S.  S.  E.  Wind  makes 
the  greateft  Tides^  and  that  according  to  the  Degree  of  the  Wind,  ceteris 
paribus^  the  Tides  rife  more  or  lefi  notably,  but  that  they  never  obferve  any  ex- 
traordinary yw^///«i;  Tides  2bout  jfllballontide  or  Candlemas j  unlcls  the  Wind 
be  about  S.  S.  E.  And  the  Reafon  they  give  for  that  Wind's  railing  the 
Tides  there,  is,  in  my  Opinion,  very  convincmg,  if  we  confiderthe  lying  of  the 
Haven  in  the  Map.  Ana  for  the  fame  Reafon,  I  fuppofe,  the  Wind  from  the 
feme  Point  may  make  the  higheft  Tides  at  Southampton  5  a  Wefterly  Wind  at 
Brijfol  znd  Severne^  an  Eafterly  Wind  ^iHulh,  a  North-eaft  Wind  at  fFif- 
bych  and  Lynn  >  a  Southerly  Wind  upon  the  oppofite  Coafts  of  England^  and 
Ireland^  &c.  And  I  am  confident  if  more  particular  Enquiry  be  made  in  Rum- 
ney-marjh^  it  will  be  found,  that  Dimchurch  Wall  is  never  in  Danger  of  being 
overflowed  or  broken  by  the  Tides,  but  upon  very  ftormy  and  tempeftuous 
Weather  J  elpccially  when  the  Wind  cither  blows  right  upon  the  Shore,  or 
when  it  fits  in  that  Point  that  raifeththe  Tides  higheft  there.  And  if  we  do 
but  confider  that  Allhallontide  and  CandlemOfS  are  no  more  famous  for  the 
longeft  and  (horteft  natural  Days,  than  they  are  generally  infamous  for  ftormy 
Weather  i  cfpecially  the  foimcr  Seafon,  (IVet  and  Windy  Weather  being 
moft  concomitant)  we  have  good  Ground  to  attribute  AigAT/^^i  at  thofc  times 
of  the  Year  to  another  Caufe  than  the  Author  fuppofeth,  and  make  a  more 
than  probable  Conjeihire  at  the  Occafion  of  the  Miftake.  It  is  true,  Afor^^ 
is  very  often  more  ftormy  than  February^  (tho*  fcldom  fo  ftormy  as  OSober 
and  November)  which  poflibly  might  occafion  that  Opinion,  which  fbmc 
hold,  (of  which  Number  P//»y  is  one)  that  the  higheft  Tides  are  about  the 
iEquinoxes-^  And  if  the  Thing  were  found  to  hit  pretty  frequently  in  M?r^^, 
Men  might  not  be  careful  to  obferve  the  other  iEquinox,  tho*  yet  it  can- 
not be  deny 'd,  that  we  have  bluftering  Weather  many  times  before  Michael^ 
mas.  In  Confirmation  of  all  this  that  I  have  faid,  concerning  the  Influence  of 
*  the 
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iht  ^f  inds  being  confiderable  on  the  Tide%   I  ihall  add  thele  following  Col* 
felons  of  my  own  out  of  Hiflorie%  Chronicles,  (^c. 

izfo.  OSoi.  I.  (Saith  HoUnJbead)w^n  the  Change  of  the  Mom^  wasamoft 
dreadful  Inundation  of  the  Sea,  that  did  exceeding  much  hurt  (to  Holland  be« 
yond  Sea,  Holland  in  Lincolnjbire^  and  the  Marjh  Ground  in  Flanders^  and 
drowned  tVincbelfea.  But  he  telb  us  withal,  that  an  unheard  of  Tcmpeft  of 
Wind  accompanied  it. 

ifff.  Sept.  p.  (Saith  Stonu)  was  a  notable  Inundation  of  the  ^ames^  but 
lie  {aich  withal,  that  it  was  by  occafion  of  a  great  Wind  and  Rain  that  had 
fallen  J  the  Moon  was  in  Perigao. 

ifi^Marcb  to.  1  find  this  Manufcnpt  Noteiii  Latin  id  an  Ephemerides 
for  that  Yegr,  oyer  againft  the  Day  >  Stptentrionis  maxima^  S^vifia  :  Nivlsfloeei 
viagni^  ingens^  frigus.  Maxime  tumeicd>at  asftus  Maris  die  &  no^^  nam  ex* 
cmebat  in  Jgros  late. 

iSn,Sept.6.ff^ednefday^  (faith  iSV^w)  the  Wind  being  Weft  and  by  South, 
as  it  had  been  for  z  Days  before  very  boifteimiis,  the  Jlfomes  was  made  fo 
void  of  Wacef^  by  forcing  out  the  frefli,  and  keeping  back  the  fitlt,  that  Men 
in  diverfc  Places  might  go  zoo  Paices  over,  and  then  fling  a  Stone  to 
Land,  (^c. 

1600  Decern^.  8.  I  find  this  Note  written  in  another  Ephemerides  for  that 
Year,  over  againft  the  Dav,  by  an  unknown  Perfon,  who,  as  it  (eems,  was 
then  at  renice^  (where  a  South  Eafl  Wind  makes  the  higheft  Tides)^  Intrndor- 
tio  vehitif  6  fed.  temp.  Sirocco.  . 

itfoi,  ( Saith  Grimfton  in  his  IfetberlandHiftory)  the  Sea  being  forced  in  by 
a  ftrong  AT.  fT.  Wind,  did  fome  Mifchief  to  Ofiend. 

1601*  Oaob.  z6.  St.n.  a  ^eat  Temi>eft,  (aith  the  fame  Author,  and  the 
Wind  ff^.  N.  W.  and  the  Tide,  much  higher  than  dual  at  Ojkend. 

160Z.  Feb.  2  J,  24.  St.  n.  Blew  a  terrible  North  Wcfl  Wind,  which  made 
the  Wate:f.?i(erAighcr  than  ufud  at  Ofiind.    Idem. 

1604,  March  i.n.fi.  The  Wind  was  very  creat  at  JVefi  and  North  Weft^ 
with  a  furious  Temped,  the  Tide  at  Oftemhihng  fo  high,  as  it  had  not  done 
in  Forty  Years  before.    Idem. 

The  Perig4sofis  of  the  Moon  alfo  (eems  to  have,  at  leail:,  fome  Influence  on 
the  I'ides^  ^  to  make  theo^  fweli  higher,  than  elfe  they  WQuld  do.  For  I 
We  found  by  obfeiving  the; Tides,  as  often  as  I  had  letfnre^.feveral  hisfa  Tides 
in^' Inundations^  tho'  I  mull  not  fay  all,  to  happen  upon  the  Moon's  being  in, 
or  very  near  her  Perigdfum.    For  Example. 

That  famous  Inundation  mentioned  before  out  of  Holinjbead^  i2,fo,  Off.  i. 
was  when  the  Moon  was  in  Perigteo^  as  appears  by  Gdculation. 
If  p.  Nov,  f.  That  Inundation,  on  which  was  made  the  Diilick. 

• 

^nno  ter  deno  poji  fequimilky  Novembris 
^inta^  fiatfaljis  Zelandia  totafub  Undis. 

ft 
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.Was^  whcu  the  Moon  iws  in  Perigpao.  >4  '   ' 

Jan.  13.  Iff?.  The  ^^4,  faith  micbell  in  his  Chromde,  bc^e  in  at  Jii/»/> 
t^/Vib,  and  overflowed  all  the  Marfies  theresdbout,  and  drowned  much  Cattle^ 
the  Moon  in  Perigpeo. 

I  f  70.  Nw*  I  •  Was  a  dreadful  Flood  at  jtnt^merpj  and  00  all  the  Coafis  of 
HoUandy  that  made  infinite  Spoil  >  the  Moon  in  PfeiMaso. 

1600.  Dec.  8.  Above  mentioned}  the  Moon  in  Perigeeo* 

1604,  Jan.  10.  Was  a  JP^^C  Ihundsthm  in  Siverne^  mentioned  in  Hm's 
Chronicle  \  that  did  much  Hurt  in  Sfmurfitjbire  and  Gloucifterjbire^  6cc.  the 
Moon  in  Perigaco. 

;  id4).  Jan.  %^.  ft.  n.  faith  a  hitlc  LiyohDuUb  Chronicle  that  I  bave^  was 
^  terrible  High-water  Flood  in  Frieflani^  ^.  .  whepebjr  much  Hurt  was  done 
to  the  I>yk€s  %  and  at  G^r/  by  HderUngMj  the  dead  Bodies^  ftreamedout  of  the 
Earth 'y  the  Moon  in  Perifi^o. 

i6fi.  Feb.  13.  /.  n.  (faith  the  fame  Chronicle)  was  St.  Peter's  high  Flood, 
wheret^  much  Hurt  was  done  to  the  Dykes  in  Prieftandj  Emhderlandj  and 
flfewhere^and  not  fir  from- Dwkum^hy  Oudt^^oudumer  Ziity  is^d  Breach  of  41 
B/>Qds  Icmg,  brokea  iathe  Dyke,  the  Mooo  in  Periga$p< 

Aug.  z.  1(5 f  7.  /•  V.  At  Feverjham^  where  I  then  lived,  was  a  very  high 
Spring-tide)  and  yet  the  Wind  was  at  South  Eaft,  which  deads  the  Tides 
there  ^  the  Moon  m  Perigaea. 

.  Jlug^  2.2.  i6^%.  ft.  V.  At  i^ff^fitfM  was  a  very  high  Tide  in  the  Afternoon^ 
tho*  the  Wind  was  Southeriy,  and  blew  very  ftiff^  which  the  Seamen  there 
woodrcd  at )  the  Moon  in  Perigaeo. 

1661.  Upon  Michaelmas  Da]P  was  a  great  Overflowing  of  the  i&^Vnxf,  that 
if  drowned  the  lower  Ground  lyin^  by  tt  i  I  lived  then  in  Gleucefterfiirey  and 
immediately  is  ibon  as  I  licanl  of  tt,  i  noted  it  da^m  in*  my  Memcranium  y 
ibe  MQ6n  inPerigaeo^  ; 


The  Scheme  of  the  Weather  printed  in  ^ticHiftory  of  the  R.S.  tcinriis,  that 
May  Z4j  166  j^^  was  a  very  gveat  Tide  at  Limd$n.  But  it  tells  us  withal  that 
tfae  fime  Dlay  the  Moon  was  in  Periffaep. 

Sept.  I  p.  1669.  Here  at  Weymautbj  I  obferved  my  felf  a  very  hirfr  Tide  j 
9fid  to  did  feveral  Seamen,  in  thac  Town,  who  wonditd  at  it,  the  ^V'eather 
being  very  c^^and  that  little  Wind  that  was,  being  at  North-Eaft,  which 
ufes  K>  tontdibofie  nothing  at  all  to  the  Tides  in  that  Haven i  the  Moon  in. 

Farther,  that  which  inclines  me  to  bdieve  that  the  Perigaeofls  of  the  Moon^ 
is: of  kimtc  Goncenuneht  in  this  Matter,  i^  becauie  it  is^^  Maxim  amongft  our 
ir^;f/i^if^^i»f;f,.diatthey[neverh«vetwo  running  Spring-tides  (as  they  calithem) 
together,,  but  diat  the  next  Spring^tide,  after  a  high  running  Spring,  is- 
proportionably  weak  and  flack  >  which,  if  true,  is  very,  correfpondent  to  my 
Opinion  >  becaufe  if  the  Moon  be  in  Persia  at  this  Spring- tidey  flie  flxall  be  in 
Jpogeo  at  the  next.  Accordingly.  I  have  received  this  Account  at  Weymouth j. 
that  this  prefent  Feb.  1644,  the  Spring-tides  ran  very  high  after  the  Chaugfy. 
tjboiigh  the  Weather  was  pretty  calm,  and.  that  Wind  that  was  not  very  tsLr 
«,  vourahle- 


vourable  to  the  Tides,  and  that  the  Springrtidct  ^ftcr  the  Full^  sirere  very  lov^ 
and  weak,  which  is  exactly  according  to  my  Conjeftufc.     ' ' 

But  I  conceive  that  the  beft  Touch-ftone  to  prove  the  Soundnefi  of  my  Opi- 
nion (which  I  confefs  I  never  had  the  Opportunity  to  do  yrt)  is  to  have  it 
obfcrv*d,  whether  thofe  Neap-tides  he  not  apparently  tig^her,  conftderatis  con- 
fiderandisy  that  happen  at  the  Moon's  being  in  Periga^o  either  px,  the  firft  or 
M  Quarter:  Bccaufe  it  is  a  received  and  .demonftrablc  Truth  in  Aflronomy^ 
that  the  Moon,  being  in  Perigao  at  either  Qjiartcr,  comes  then  nearer  the 
Earth,  than  when  it  is  in  Perigao  at  the  Change  or  Full. 

f .  Thjit  the  Winds  have  a  great  Influence  on  the  Tides  of  particular  Coafl?  An^Mtted  ly 
and  Havens,  I  dp  not  at  all  c|ueftionj  and  the  like  }  fay  o£ Land-waters  whic^  S!'^%^. 
arc,  as  to  inland  Rivers,  very  coniiderablc  j  efpeciallv  as  to  Inundations  upon 
fifing  of  the  Water ;  For  tnat  the  Tide  and  Land  Flood  fhould  jointly  mal<e 
a  greater  Inundation  than  either  fingly  would  have  done,  is  not  to  be  doubt- 
ccT  but  in  my  Eflay  I  take  no  Notice  of  thcfe,  becaufe  my  Bufinefi  was 
to  give  a  ftatical  Account  of  ftated  Periods,  Diurnal^  MenJlruaJ^  Annual^ 
ariungfrom  regular  Motions,  not  of  accidental  Extravagancies^  fuchas  thefe  are. 
The  Moon's  Perigaofis  alio  is  far  from  being  contrary  to  nw  Hypothefis :  But 
fer  as  much  as  it  doth  not  ftiU  fall  out  at  the  fame  Time  of  the  Day^  Months 
or  Tear^  I  could  not  make  it  a  component  of  any  of  thofe  noted  Periods  Diur^ 
nalj  Menftrual^  or  Annual -,  and  of  more  Periods  than  thefe,  I  did  not  know 
that  there  hath  been  any  general  Notice  taken,  of  which  I  might  think  my 
felf  obliged  to  give  an  Account :  But  it  iftay  very  well  influence  any  or  ail 
thole,  according  as  it  falls  out  advantageous  or  difadvantageous  for  them. 

And  as  I  do  lo  readily  concur  with  him  in  all  the  Particulars  by  him  (ug- 
geftedj  fo  I  think  he  will  not  be  difficult  in  afTenting  to  all  the  Materials  of 
my  Jlypotbefis.  The  Account  which  I  give  of  the  Diurnal  and  Menftrual  Pe- 
riods, from  the  common  Center  of  the  Gravity  of  the. Earth  and  Moon,  he 
doth  allow  as  very  rational,  and  confequently,  which  is  the  Foundation  of  it, 
that  any  Acceleration  or  Retardation  of  the  compound  Motion  of  the  particu- 
lar Parts  in  the  Earth*s  Surface,  is  to  give  fuch  an  Accumulation  of  Waters  as 
caufeth  a  Tide  \  and  the  Complication  of  fuch  Accelerations  and  Retardations 
concurrii^or  interfering  pne  with  another,  doth  occafion  the  perplex  Varieties 
in  them.  '  " 

If  therefore  there  be  up  other  Peqods  of^  Tides  but  thefe^  or  no  other  re- 
markable, my  Work  ^s  done,  and  I  need  not  be  farther  folicitous :  For  then 
there  wiU  fecm  to  be  either  no  other  Inequality  of  Motions^  or  none  confide- 
rable. ,  But,  if  there  be  alfo  obfervable  an  Annual  Period,  (as  perhaps  there 
may  be)  then  are  we  to  feelf  for  the  C^ufe  thereof  in  fomewhat  of  Inequality, 
wluchdoth  (for  t\xt  Annual  VcxioA^  annually  recur  j  or  for  any  other  Period) 
which  doth  recur  in  fuch  a  time  as  that  other  Period  doth  require. 

Tis  true,  I  have  notinfiftedon  the  Moon's  Apogseum,  and  Pcrigseum,  with 
the  Inequality  of  Motion  depending  on  it  j  or  the  Obliquity  of  its  Orbj  which 
caufeth  anotner  Inequality  both  in  the  Motion  of  Longitude  and  right  Afcenr 
fiw^  becaufe  I  did  not  ^now  of  any  periodical  ViGifficude  of  Tides  confonant 

O  0  z  '       thereunto. 
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thereunto.  When  any  fuch  (hall  be  difcovcred,  we  have  here  a  Foundation 
ready  for  the  living  ot  it.  And  I  the  rather  think  they  may  be  con{iderai>le^ 
becaufe  'the  Earth  and  Moon's  jlfpropin^uation  and  Elongation^  doth  really  alter 

N  the  Diftance  of  the  common  Center  of  Gravity,  of  the  Earth  and  Moon^  from 
the  Earth,  rendring  the  Earth's  Epicycle  elliptical  \  and  much  favours  what 
Mr.  Childrey  obfcrvcs  of  the  Moon  in  Pcrigaeo.  But  as  to  any  annual  Viciffi- 
tude,  it  is  not  of  Ufe,  becaufe  it  doth  not  annually  recur. 

But  if  the  annual  high  T^des  be  at  the  Mquinoxts^  not  at  the  times  I  have 
affign'd,  then  fo  much  of  the  Hypothefis  as  concerns  the  Excentricity  may  be 
foared,  (or  allowed  to  be  fo  little  as  not  to  be  remarkable)  and  that  of  the 
Obliquity  alone  will  give  a  fuflicient  Account  of  it.  Or  if  ( to  which  he  ieems 
rather  to  incline)  there  be  no  fuch  annual  Viciflitudes  at  all>  then  may  that 
o(xht  Obliquity  be  fparcd  alfo,  and  yet  the  Hypothefis  be  perfeft  without  it.  And 
till  fome  (iich  be  obfervcd  and  acknowlcdjgcd,  it  will  be  fuflicient  to  fay,  That 
tho'  both  the  Excentricity  and  Obliquity  cfo  caufe  fome  Inequality  in  the  Mo* 
tion,  yet  fo  little,  as  that  in  the  Tides  it  is  not  remarkable,  they  felling  juft  as 
if  the  three  Motions,  (Atmual,  Menftrual,  Diurnal,)  were  all  exaftly  circu-* 
lar,  and  on  parallel  Axes. 

But  as  to  Matter  of  Fad  in  Rumney-marjh^  I  fay,  that  according  to  the  beft 
Account  I  can  there  get,  and  the  unanimous  Confent  as  well  ot  Fifhermen,. 
and  other  Watermen,  as  of  other  Inhabitants,  it  is  conftant,  hardly  miffing 
( or  very  feldom )  any  one  Year,  be  the  Weather  fair  or  foul :  And  as  wcH 
about  Candlemas^  as  aoout  all  jfllballontide^  every  Year,  the*  not  then  fo  high : 
Of  which,  tho'  they  do  not  pretend  to  give  any  Rcafon  of  it,  I  think  a 
Caufe  may  be  very  rationally  afSgncd.  For  if  you  confult  the  Tables  of  the 
Inequality  of  natural  Days^  which  Parallel  I  make  ufe  of  for  the  Explication  of 
this,  you  will  find,  that  about  one  of  the  Extreams,  in  Jan.  the  Increafe  and 
Decreafe  of  the  natural  Days  flu&uates  very  much,  fomtftimes  incrcafing, 
fometimes  decreafing,  according  as  this  or  that  of  the  two  Caufes,  thwarting 
one  another^  doth  prevail :  But  about  the  other  Extrcam,  in  OElober^  it  is 
much  otherwife  5  the  Increafings  and  Dccreafings  going  on  in  a  continual 
Courfe  for  a  long  Time  together.  And  the  fame  Caufes  applied  to  the  Bufi- 
ncfi  of  TideSy  may  very  rationally  be  fuppofed  to  produce  as  unequal  Ef- 
feds.  Aqd  tho*  the  Seamen  at  Weymouth  have  not  obferv*d.  any.  fuch  fignal 
Effcfts  about  Jlihallontide  and  Candlemas:^  yet  thofc  about  Cbepftotv  obfcrve 
the  like  to  happen  about  the  Beginning  pf  Mar:  and  End  of  Sept.  the  one  as 
much  before  the  Vernal,  as  the  other  is  after  the  Autumnal  ^Equinox,  like 
as  in  our  Cafe  it  happens,  which  they  call  by  the  Name  of  St.  Davids 
Stream^  and  Michaelmas  Stream -^  as  we  do  thofc  in  Kent^  Candlemas  Stream^^nd 
jillhaUon  Stream.  Of  thefc  different  Seafons  vLVChepftow  Bridge^  from  thofe  of 
Rumney-^marjh^  I  have  already  given  my  Remarks.  But  finc^  it  is  not  yet  (it 
fecms)  agreed.  Whether  fuch  an  Annual  Phenomenon  happens  or,  if  fo,notat 
that  times  fo  that  for  aught  yet  appears,  it  may  be  at  the  Seafons  I  defign, 
that  is,  between  the  ff^mr  Solflicej  and  the  two  jEquinoxes  on  either  hde 
of  it,  though;  on  feVeral  Coafts  feyerally  remote,  I  think  it  beft  to  let 

~       this  Part  of  the  Hypothefis  ftand  as  it  b  unrevoked,  as  that  which  when  it  ihall 
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be  difcovered,  and  agreed  on,  (lands  ready  enough  to  give  a  rational  Account 
of  itj  and,  in  the  mean  Time,  does  no  hurt.  And  in  fuch  a  Complication  of 
Caufcs  fo  abftruie,  fcarce  any  thing  but  Obfervation  will  determine,  which  of 
the  Caufes,  and  in  what  degree,  is  to  be  Judged  predominate. 

VI.  The  fole  Principle  upon  which  Mr.  Newton  proceeds  to  explain  moftof  Mr.  Krw« 
the  great  and  furprifing  Appearances  of  Nature,  is  no  other  than  that  of  Gra-^n'Thcorr 
vitv,  whereby  in  the  Earth  all  Bodies  have  a  Tendency  towards  its  Center  j  %^tL'Jd  ^ 
and  there  is  the  like  Gravitation  towards  the  Center  ot  the  Sun,  Moon,  and  W'*  """nr- 
aU  the  Planets.  ""*''^'^'- 

Now  this  Force  of  Dclcent  decrea(es,  as  the  Square  of  the  Diftance  of  the 
heavy  Body  from  the  Center  increafes. 

There  is  alfo  Room  to  fujpeft,  that  the  Force  of  Gravity  is,  in  the  cekftial 
Globes  proportional  to  the  Quantity  of  Matter  in  each  of  them. 

From  thcfe  Principles  it  is  evident,  that  if  the  Earth  were  alone,  that  is  to 
fay,  not  aflfefted  by  the  A£lions  of  the  Sun  and  Moon,  the  Ocean  being  equal-  "  ^'* 
ly  prcflcd  by  the  Force  of  Gravity^  towards  the  Center,  would  continue  in 
a  pcrfcft  Stagnation^  always  at  the  fame  Height,  without  cither  ebbing  otfltm^ 
ings  but  the  Sun  and  Moon  having  a  like  Principle  of  Gravitation  towards 
their  Ccntcn,  and  the  Earth  being  within  the  jiSivity  of  their  Attra^ions^  it 
vill  plainly  follow,  that  the  Equality  of  the  Preflure  of  Gravity  towards  the 
Center,  will  thereby  be  difturbed  j  and  though  the  Smallnefs  of  thefe  Forces,. 
in  Refpcft  of  the  Gravitation  towards  the  Earth^s  Center j  renders  them  alto- 
gether imperceptible  by  any  Experiments  we  can  devife,  yet  the  Otean  being 
Fluid  and  yieWmg  to  the  leaft  Force,  by  its  rifingfhews  where  it  is  \t&  prefi'd,. 
and  where  it  is  raoft  pre(s'd  by  its  Jinking. 

Now  if  we  fuppole  the  Force  of  the  Moon^s  jlttraEiion  to  decreafe,  as  the 
Square  of  the  Difiance  from  its  Center  increafes  ( as  in  the  Earth  and  other 
ctkftial  Bodies)  we  Ihall  find,  that  where  the  Moon  is  perpendicularly  either 
above  or  below  the  Horizon^  either  in  Zenith  or  Nadir ^  there  the  Force  of 
Gravity  is  moft  of  all  diminifhed,  and  confequently  that  there  the  Ocean 
muft  neceflarily  fwcU  by  the  coming  in  of  the  Water  from  thofe  Parts  where 
the  Preflure  is  greateft,  viz.  in  thofe  Places  where  the  Moon  is  near  the 
Horizon.  Thus  let  i^  be  the  Moon,  E  the  Earth,  C  its  Center,  and  Z  the 
Place  where  the  Moon  is  in  the  Zenith^  iV where  in  the  Nadir.  Then  by  the 
Hypotbefis  it  is  evident,  that  the  Water  in  Z,  being  nearer,  is  more  drawn 
by  the  Moon,  than  the  Center  of  the  Earth  C,-and  that  again  more  than/7f..  pt; 
the  Water  in  iV,  wherefore  the  Water  in  Z,  has  a  Tendency  towards  the 
Moon,  contrary  to  that  of  Gravity^  being  equal  to  the  Excefs  of  the  Gravis 
tation  in  Z,  above  that  in  C;  And  in  the  other  Cafe,  the  Water  in  iV,  ten* 
ding  Icfs  towards  the  Moon  than  the  Center  C,  will  be  left  preflcd,  by  as 
ttJuch  as  is  the  Difference  of  the  Gravitations  towards  the  Moon  in  C  and  N: 
Thus  rightly  underftood,  it  follows  plainly,  that  the  Sea^  which  otherwife 
would  be  Spherical^  upon  the  Preflure  of  the  Moon,  muft  form  it  fclf  into 
a  fphtroidal  or  oval  Figure,  whofe  longcft  Diameter  is  where  the  Moon  is 
Vertical,  and  fliiortefl;  where  Ihe  is  in  the  Horizon  ^  and  that  the  Moon  fhift- 
ing  her  Pofition  as  {he  turns  round  the  Earth  once  a  Day,  this  Oval  of 
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Water  Uiifts  wich  her,  occafioning  thereby  the  two  Floo3s  and  Ebbs  oblcrv* 
able  in  each  if  Hours, 

And  ihis  may  fiiilicc,  as  to  the  general  Caufc  of  the  Tides  \  it  remains  now 
to  flievv  how  naturally  this  Motion  accounts  for  all  the  Particulars  that  htf 
been  obfci-y'd  about  them ;  lb  that  there  can  be  no  Room  left  to  doubt,  but 
that  this  is  the  true  Caufc  thereof. 

The  Spring-tides  upon  the  new  and  full  Moons,  and  Nea^-iides  on  the 
Quartei*s,  are  occafioned  by  the  attra&ivc  Force  of  the  Sun  in  the  New  and 
Full  confpiring  with  the  Attraftion  of  the  Moon,  and  producing  a7/V^  by  their 
united  Forces  :  Whereas  in  the  Quarters,  the  Sun  raifts  the  Water  where 
the  Moon  deprefles  it,  and  the  contrary  j  fo  as  the  Tides  are  made  only  by 
4:he  Difference  of  their  Attractions.  That  the  Force  of  the  Sun  is  no  greater 
•in  this  Cafe,  proceeds  from  the  very  fmall  Proportion  the  Scmidiametcr  of  the 
Earth  bears  to  the  vaft  Diftancc  of  the  Sun. 

It  is  alfo  obferv'd,  that  ceteris  paribuSy  iht  ^quinadial  Spring-tides  \n  March 
and  Sept.  pr  near  them,  arc  the  higheft,  and  the  Neap-tides  theTowcft  ;  which 
proceeds  from  the  greater  Agitation  of  the  Waters,  when  the  fluid  S^^ro'td 
revolves  about  a  great  Circle  of  the  Earthy  than  when  it  turns  Aout  in  a 
lefler  Circle  ^  it  being  plain,  that  if  the  Moon  were  conftituted  in  the  Pok 
and  there  flood,  that  the  Spheroid  would  have  a  fixt  Pofition,  and  that  it 
would  be  always  High- water  under  the  Poles  ^  and  Low- water  every  where 
under  the  jEquinoBial:  And  therefore  the  nearer  the  Moon  approaches  the 
Polesy  the  lefs  is  the  Agitation  of  the  Ocean,  which  is  of  all  the  great^ 
when  the  Moon  is  in  the  JEquinoStial^  or  farthefl:  diftant  from  the  Poks. 
Whence  the  Sun  and  Moon  being  either  conjoined  or  oppofite  in  the  MqiU' 
noRialy  produces  the  greateft  Spring-tides*,  and  the  fuofequent  Neap-tidesy 
being  produced  by  the  Tropical  Moon  in  the  Quarters,  are  always  the  leaft 
Tides  'y  whereas  in  June  and  Decern,  the  Spring-tides  are  made  by  the  Tropi- 
cal Sun  and  Moon,  and  therefore  lefs  vigorous,  and  the  Neap-tides  by  the 
yEquinoaial  Moouy  which  therefore  are  the  ftronger.  Hence  it  happens,  that 
the  Difference  between  the  Spring  and  Neap-tides  in  thefe  Months  is  much  left 
confiderable,  than  in  March  and  September.  And  the  Reafon  why  the  very 
higheft  Spring-tides  are  found  to  be  rather  before  the  Vernal  and  after  the 
Autumnal  JEquinoxy  viz.  in  Feb.  and  OS.  than  precifely  upon  them,  is,  be- 
caufe  the  Sun  is  nearer  the  Earth  in  the  Winter  Months,  and  fo  comes  to 
have  a  greater  Effeft  in  producing  the  Tides. 

Hitherto  we  have  confidcred  fuch  Aflfeftions  of  the  Tides  as  are  oniverial, 
p-  without  Relation  to  particdar  Cafes  \  what  follows  from  the  differing  Lati- 
*'  "•  tudcs  of  Places,  will  be  cafily  underftood  by  the  following  Figure. 

Let  Ap  E  Py  ht  the  Earthy  cover'd  over  with  very  deep  Waters  j  C,its 
Center^  PpM  Poles ^  A  E  the  jEquinoHial i  Ff  the  Parallel  of  Latitude o£ 
a  Place  j  D  d  another  Parallel  at  equal  Dilbncc  on  the  other  Side  of  the  JEfui^ 
noSial'y  Hh  the  two  Points  where  the  Moon  is  vertical^  and  let  iTi^  be  the 
great  Circle  wherein  the  Moon  appears  Horizontal.  It  is  evident,  that  a 
Sph^oid  defcribed  upon  Hhy  and  K  k  (hall  nearly  reprefent  the  Figure  of  the 
Seay  and  C/,  CDy  CF  Ci^  (hall  be  the  Heights  of  the  Sea  in  the  Places,/, 


D,  f,  dy  in  all  which  it  is  High-water  :  And  feeing  that  in  1 1  Hours  ri.nc^ 
Vy  the  diurnal  Rotation  of  the  Earth,  the  Point  F,  is  transferred  to/,  and  d^ 
to  D ;  The  Height  of  the  Sea  C  F^  will  be  that  of  the  High-water  when  the 
Moon  is  prefentj  and  C  Fy  that  of  the  other  High  water,  when  the  Moon  is 
under  the  Earth :  Which  in  the  Cafe  of  this  Figure  is  lefs  than  the  former 
CF. 

And  in  the  oppofitc  Parallel  D  ij  the  contrary  happens.  The  rifing  of  the 
Water  being  always  alternately  greater  and  lefi  in  each  Place,  when  it  is  pro* 
ducedby  the  Moon  declining  fenfibly  from  the  jEqui^flialy  that  being  the 
greateft  of  the  two  High- waters  ia  each  diurnal  Revolution  of  the  Moon^ 
wherein  (he  approaches  neareft  either  to  the  Ziniib  or  Nadir  of  the  Place  : 
Whczice  it  is,  that  the  Moon  in  the  iV(9r/i&^]»  Signs,  in  this  Partof  the  Worlds 
makes  the  greateft  Tides  when  above  the  Earth,  and  in  the  Southern  Signs^- 
when  under  the  Earth ;  the  Effed  being  always  the  j^reateft  where  the  Moon  < 
isfartheft  frotn  the  HmzoHy  either  above  or  below  it.  And  this  alternate  In* 
creafe  and  Decreafe  of  the  Tides  has  been  obferv'd  to  hold  true  on  the  Coa(t 
of  England^  at  Briftol  by  Capt.  Sturwf ,  suid  at  Plymouth  by  Mr.  Coleprefs. 

fiut  the  Motions  hitherto  mentioned  are  fomewhat  altered  by  the  Libra** 
tioQ  of  the  Water,  whereby  though  the  A&ion  of  the  Luminaries  ihould  ceafe^. 
the  Flux  and  Reflux  of  the  Sea  would  for  fome  time  continue.  This  Confer* 
vation  of  the  imprefled  Motion  diminiibes  the  Difierences  that  otherwife  would 
be  between  two  confe^uent  Tides j  and  is  the  Rcafon  why  the  higheft 
Sprin^fides  are  not  prccifelv  on  the  new  and  full  Moons,  nor  the  Neaps  on 
the  Qiiartcrsj.  but  generally  they  arc  the  Third  Tides^  after  thern^  andibme— 
times  later. 

All  thefe  things  would  r^ularly  come  to  pafs,.  if  the  whole  Earth  were- 
covered  with  Sea  very  deep :  But  by  Reafon  of  the  Sboatnefs  of  fome  Places^ 
and  the  Narrownefi  of  the  Streigbts^  by  which  the  Tides  are  in  many  Cafes 
propagated,  there  arifes  a  great  Diverfity  in  the  l£jSc€t ,    and  not  to  be.  ac^ 
counted  for,   without  an  exaft  Knowlrage  of  all  the  Circumftances  of  the  * 
Places,  as  of  the  Pofition  of  the  Land,  and  the  Breadth  mA  Depth  of  the 
Chanoek  by  which  tYiC^Tuie  flows  >  for  a  very  flow  and  imperceptible  Mo-» 
tion  of  the  whole  Body  of  the  Watcr^.  where  it  isj,  for  Example,    t  Miley  - 
dccp^.  will  fuflke  to  raife  its  Surface  lo  or  1 1  Feet  m  a  Tide's  Timc>  where* 
as,  if  the  feme  Quantity  of  Water  were  to  be  conveyed  upon  a  Channel^ 
of  40  Fathoms  deep,  it  would  require  a  very  great  Stream  to  efFeft-  ir,  in  fa 
large  Inlets   as  are  the  Channel  or  England  and  the  German  Ocean  y^   whence  - 
the  Tide  is  found  to  fet  flroi^cft  in  thofe  Places  where  the  Sea  grows  nar- 
roweft^  the  feme  Quantity  ot  Water  bdng  to  pals^  through  a  fmaller  Pair 
%c :  This  is  moft  evident  in  the  Strclghts,   between  Portland  and  Ca^  de 
Sague  in  Normandy^  where  the  Tide^  runs  like  a  Sluce,  and  would  be  yet  more 
hctween  Dover  and  Calais^  if  the  Tide  comii^  about  the  Ifland  from  the 
North  did  not  check  it.     And  this  Force  being  once    imprefled  upon  the 
Water,,  continues  to  carry  it  above  the  Level  of  the  ordinary  Height  in 
Ac  Oceany  particularly  ^  where  the  Water  meets  a  dircft  Obftacle,  as  it  is  ar 
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St.  Malo's  \  and  where  it  enters  into  a  long  Channel,  which  rannitUK  far  into 
the  Land,  grows  very  ftrait  at  its  Extremity,  as  it  is  in  the  Severn  Sea  ztCbep* 
jlow  and  BriftoL 

This  Shoalnefs  of  the  Sea,  and  the  intercurrent  Continents  arc  the  Rca- 
fon,  that  in  the  open  Ocean  the  time  of  High  Water  is  not  at  the  Moon*s  Ap- 
pulfe  to  the  Mcriaian,  but  always  (bme  Hours  after  it  5  as  it  is  obfervcd  upon 
all  the  JVcjl  Coafi  of  Europe  and  Africa^  from  Ireland  to  the  Cape  of  goad  Hope: 
In  all  which,  a  «?.  IV.  Moon  makes  High- Water,  and  the  fame  \s  reported  to 
be  on  the  M^eji  Side  of  America.  But  it  would  be  endlefs  to  account  all  the 
particular  Solutions,  which  are  eafie  Corollaries  of  this  Hypothefisy  as  why  the 
^Xakes^  fuch  as  the  Cafpian  Sea^  and  Mediterranean  SeaSj  mch  as  the  Black  Seoy 
the  Straits^  and  Baltick^  have  no  fenfible  Ttdes :  For  Lakes  having  no  Commu- 
nication with  the  Oceanj  can  neither  increafe  or  diminilfh  their  JVater^  where- 
by to  rife  and  fall  \  and  Seas  that  communicate  by  fuch  narrow  Inlets,  and 
^re  of  fo  immenfe  an  Extent,  cannot  in  a  few  Hours  Time  receive  or  empty 
Water  enough  to  raife  or  fink  their  Surface  any  thing  (enfibly. 
^*€*  XL  Laftly,  The  Caufe  of  thofe  extraordinary  "Tides  in  the  Port  of  Tunkin  in 
^  China^  is  propofed  by  Mr.  Newton  to  be  from  the  Concurrence  of  two  Tides  \ 

the  one  propagated  in  fix  Hours,  out  of  the  great  South-Sea^  along  the  Coaft 
of  China  y  the  other  out  of  the  Indian-Sea^  from  between  the  Iflands  in  twrive 
Hours,  along  the  Coaft  of  Malacca  and  Cambodia.  The  one  of  thefe  Tides  be« 
ing  produced  in  North  Latitude,  is,  as  has  been  faid,  greater,  when  the  Moon 
being  to  the  North  of  the  Mquator^  is  above  the  Earth,  and  le(s  when  (he  is 
under  the  Earth  s  the  other  of  them,  which  is  propagated  from  the  Indian- 
Sea^  being  raifed  in  South  Latitude,  is  greater  when  ,the  Moon  declining  to 
the  South  is  above  the  Earth,  and  lels  when  fhe  is  under  the  Earth.  So  that 
of  thefe  Tides  alternately  greater  and  lefier,  there  comes  always  fiiccefCvcly 
two  of  the  Greater,  and  two  of  the  Lefler  together  every  Day  5  and  the 
High- Water  fells  always  between  the  Times  of  the  Arrival  of  the  two  great- 
er Floods,  and  the  Low- Water  between  the  Arrival  of  the  two  lefler  Floods. 
And  the  Moon  coming  to  the  MquinoStial^  and  the  alternate  Floods  becoming 
equal,  the  Tide  ceafcs,  and  the  Water  ftagnatcs  :  But  when  fiie  has  pafled  to 
the  other  Side  of  the  Mquator^  thofe  Floods  which  in  the  former  Order  weit 
the  leaft,  now  becoming  the  grcateft,  that  that  before  was  the  Time  of  High- 
Water  now  becomes  the  Low- Water,  and  the  Convcrfe.  So  that  the  whole 
Appearance  of  thefe  ftrangc  Ttdes^  is  without  any  Forcipg  naturally  deduced 
from  thefe  Principles. 

^r^t'The  ^^^'  '•  In  the  0^;jij5  between  the  North- foreland  ^ndi  South-foreland^  it  run 
Downi,  a«  Tide  and  half  Tide^  that  is,  it  is  either  ebbing  Water  or  Flood  upon  the  Shore, 
Mau?h??n,rfin  that  Part  of  the  Downs^  three  Hours,  (which  is,  grofly  Ijpeaking,  the  Time 
tlck^-^iyr  ^^  ^*^^  ^  ^'^^^  before  it, is  Co  off  at  Sea.  And  it  is  a  moft  catain  Obferva- 
Tho!siich'  tion,  that  where  it  flows  Tide  and  half  Tide^  tho'  the  Tide  of  Flood  runs  aloft 
ji.i/8.p.j6^.  yet  the  Tide  of  Ebb  runs  under  Foot,  that  is,  clofe  by  the  Ground  ^  and  fo  at 

the  Tide  of  Ebb,  it  will  flow  under  Foot. 

There  is  a  vaft  Draught  of  Water  poured  continually  out  of  the  Atlantick 

into  the  Mediterraneany  the  Mouth  or  Entrance  of  which  between. ^4^/^,9^41^/^/ 

*  or 
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w  Spraff  fls  the  Stsmen  call  it»  tnd  C^  Tf^fslgur  mty:be  hmt  7  LtsgjBis 
^ride^  the  Current  fettinff  flrong  into  it,  ted  not  lofiog  its  Force  till  it  runs  as 
ftr  as  Malaga^  which  is  aoout  zo  Leagues  within  the  Streights.  By  the  Benefit 
of  this  Current  J  tho'  the  Wind  be  contrary,  if  it  does  not  over6ow.  Ships 
cafily  torn  into  the  Gut^  as  they  term  the  narrow  PaflTag^,  which  is  about  20 
Miles  in  Length.  At  the  ena  of  which  are  two  Towns,  Gibnttttr  on  the 
CoQ&  cf  Sfaiu^  which  gives  Denomination  to  the  Streigbts^^oad  Ceuts  on  the 
Barbary  Coafl :  At  which  Places  HereuUs  is  fuppc^ed  to  have  (et  up  his  Pil^ 
lars.  What  becomes  of  this  great  Quantity  of  Water  poured  in  this  Way,  and 
of  that  which  runs  from  the  Euxine  into  the  Bofpbarus  and  PropoHtisy  and  is 
earned  at  laft  thro*  the  HeUefpefii  into  the  Mgean  or  jfrcbifelagvy  is  a  curious 
Speculation,  and  has  exercifed  the  Wit  and  UMerftaoding  of  Philofophers  and 
Nanntors.  For  there  is  no  fimfible  rifing  of  the  Water  all  along  the  Bar^ 
kary  Coafl  even  down  to  jtUxandriOj  the  Land  beyond  Trifoliy  and  that  of 
Egypt  lying  very  low,  and  eafily  overflowable.  They  obfcrvc  indeed  that 
the  ^ater  rifes  ^  Feet, or  )Feet  and  half,  in  the Guif  of  Feuicej  and  as  much 
or  very  near  as  much,  all  dong  the  Riviera  of  Genea^  as  £ir  as  the  River  ^r- 
no :  But  this  rather  adds  to  the  wonder. 

My  Conjeffaire  is,  that  there  is  an  Under-Curreut^  whereby  as  great  a  Quan- 
tity of  Water  is  carried  out,  as  comes  flowing  id.  To  confirm  which,  befides 
what  I  have  £ud  above  about  the  Di£Rcrence  of  Tides  in  the  Offings  and  at  the 
Shore  in  the  Dewns^  which  neceflarily  fiippoies  an  under  Current,  I  ihall  pre- 
fent  you  with  an  Inftance  of  the  like  Nature  in  the  Baitick  Sounds  as  1  re- 
ceived it  from  an  able  Seaman^  who  was  at  the  making  of  the  Trial. 

^.  He  told  me,  that  being  there  in  one  of  the  King's  Frigates j  they  went 
with  their  Pinnace  into  the  middle  Stream,  and  were  carried  vic^ntly  by 
the  Current :  That  foon  after  they  funk  a  Bucket  with  a  large  Cannen  Bul^ 
let  to  a  certain  Depth  of  Water,  which  gave  Check  to  the  Boat's  Motion  % 
and  finking  it  frill  lower  and  lower,  the  Boat  was  diivena-head  to  the  Wind- 
ward againft  the  upper  Current  1  the  Current  aloft,  as  he  added,  not  being 
above  4  or  f  Fathom  deep,  and  that  the  lower  the  Bucket  was  kt  fid],  they 
fi^und  the  under  Current  the  ftronger. 

VIII.  The  Euripus  is  a  Strei^h  t  of  the  JEgean  Sea^  fo  narrow  that  a  Galley  can 
fcarce  pafs  thro'  it  under  a  Bnd^  built  between  the  Citadel  and  the  Dei^eet  SLl^Sf^ 


of  NegfTopent.    But  not  only  this  place,  where  the  Bridge  is,  is  call'd  the-gjj.^***. 
the  Cajlle.    For  $  or  4  Leagues  ooeach  fide  there  are  found  6  oty  Gulphs,"^  ^'^^ 


Euripusy  but  alfo  10  or  i  &  Leagues  on  each  fide  of  it,  where  the  Channel  be-  k7£^WS 
ing  more  larae,  the  inconfiant  Courfe  is  not  fo  fenfible,  as  at  the  Foot  of  ^i?;^''- 


wherem  this  fFdter  (huts  it  felf  up,  to  iflue  from  thence  as  often  as  it  enters 
there  i  and  the  Situation  of  theie  Gulphs  contributes  to  the  Oddnefs  of  this 
Flux  and  Reflux,  of  which  the  Moon  feems  to  be  the  principal  Caufe. 
There  are  ao  Days  of  each  Moon,  in  which  the  Courie  of  the  Euripus  is  re- 

glar,  and  lo-  in  which  it  is  irregular^  that  is  to  (ay,  f  Days  before,  and  f 
lys  after  the  New  and  FuU-moony  the  Coude  of  it  is  irregular  and  ftrong. 
And  then  you  fee  thav  the  like  Pb^enomena  with  tho(e  of  tm  Ocean  ztBeur^ 
VoLH*  Pp  deaux. 
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deau9f.  The  Sea  hath  t  Flaxes  and  Refluxes  in  14  Hours,  and  eveiy  Day  it 
retardeth  almoft  an  Hour.  But  there  are  p  or  i  o  Changes  of  the  Courfe  of  the 
Water  during  the  remaining  loDzys  o£  Inejualityj  unlefsitblow  hard,  for 
then  the  Courfe  changeth  not  above  tf  or  7  times.  I  once  ftaid  on  the  Mill 
v^hich  is  under  the  Bndge,  14.  Hour,  and  I  faw  the  Courfe  of  the  Water 
change  thrice,  though  the  Wind  was  pretty  high,  and  the  Wheels  of  the 
Mill  turned  as  often  diverfe  Ways.  Af.de  la  Hogue^  a  Parifian  Gentleman, 
being  curious,  ftaid  there  almou  a  whole  Day,  with  a  Janizary  ^  and  the 
Moon  being  near  the  FuU^  he  obferved  the  fame  thing  that  happens  in  the 
Ocean.  But  tho*  he  defigned  to  ftay  there  full  24  Hours  dtkring  the  irregu- 
lar Days,  he  was  difluaded  from  it,  for  fear  of  the  Turks j  that  might  take 
him  for  a  Spy,  and  do  him  fome  Mifchief. 

The  Water  rifeth  not  much  above  a  Foot;  and  when  it  rifeth,  it  runs  in- 
to the  Sea,  and  when  it  finks,  it  flows  into  the  Chanel^  going  towards 
ConftantinopJe. 

The  fmall  Gulphs  that  are  on  the  left  fide  of  the  Port  of  Negropont^  arc 
iiird  when  the  Water  rifeth  ^  and  emptied,  running  towards  TbeJ/ahnica  or 
ConftantinopJe^  when  it  defcends.  F.  Fabois  took  notice  of  the  fame  at  Con- 
ftantinople^  viz.  That  the  Waten  of  the  Black  Sea  that  come  from  Conftan* 
tinophj  drive  the  Euripus  in  its  rifing  towards  the  main  Sea,  and  that  there- 
after the  Waters  retire  themfelves  towards  the  (ame  place  again  from  whence 
they  came.  The  fame  Perfon  alfo  obferved,  that  the  fwelTing  of  the  Euri- 
pus^ which  is  irregular,  lafted  not  above  a  good  Quarter  of  an  Hour,  and 
the  finking  thereof  three  good  Quarters,  tho*  then  the  Water  ran  with 
more  Rapidity,  and  feemed  to  us  to  come  away  in  thrice  as  ercat  Plenty, 
as  when  he  iaw  it  rife.  I  know  not  whether  this  proceded  from  the 
Wind,  not  being  able  to  aflure  you  that  this  £flr&  is  ordinary. 

Between  the  Afcent  and  Defcent  there  is  a  little  Interval,  wherein  the 
Water  (eems  to  be  at  reft  and  ft:agnating,  fo  that  if  there  be  no  Wind  ftir- 
ring  it,  bits  of  Wood  and  Straw  lye  ftill  upon  the  Water  without  Motion. 

From  what  I  have  faid,  *cis  not  difficult  to  reconcile  the  Juthors  that 
have  written  fo  differently  of  the  Euripus.  For  thofe  that  have  faid,  that 
there  is  nothing  in  it  but  what  is  feenin  the  Ocean^  that  is,  two  Fluxes  and 
Refluxes  in  24  Hours,  have  only  obferved  it  in  thofe  to  Days  of  its  Regu- 
larity. And  the  Ancients  have  not  delivered,  a  Falfhood,  when  they  fay 
that  there  are  7  Reciprocations  in  one  Day,  becaufe  that  happens  when  the 
Winds  trouble  and  retard  the  Courfe  of  the  Water :  And  1  do  aflure,  by 
often  reiterated  Obfervations,  that  when  'tis  flnll  t^eatber^  the  Flux  and  Re- 
flux is  made  even  to  9  or  1 0  Times  in  a  natural  Day. 

*»»w*^  IX.  In  Fairc^-Sound^httvrvat  the  Ifles  of  F^ray  and  Mtba  in  Orkney j  the 
^SSa  tkt  Sea  runneth  North-Eaft,  for  the  Space  only  of  ^  Hours  in  flowing,  and  9 
ll^'gg?'^^^ Hours  South-weft  in  Ebbing.  This  is  the  Courfe  of  the  Tide  only  in  the 
h  shr  ^^  middle  of  the  Sounds  which  is  but  one  Mile  broad. 
MortM.9S.  Whilft  the  Sea  runneth  from  Weft  to  Eaft  in  flowing  thro'  fFeftra  Firtb^ 
which  is  8  Miles  in  Breadth,  there  are  no  greater  Surges^  than  in  any  other 
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sbce  of  the  Sea)  and  in  t  calm  Day  it  is  as  fmooth  as  anv  Lake,  tho*  there 
15  conftantly  a  great  Current^  in  the  FIhx  and  Reflux  of  tne  Sea.  Yet  at  the 
South-Eaft  End  of  a  little  Ifland  on  the  S.  E.  fide  of  fFeflra^  and  about  a 
Mile  from  it,  the  Sea  no  fooner  begins  to  run  Weilward  in  Ebbing  but 
there  b^nneth  a  Surge  to  appear,  which  continually  encreafcth  until  the 
Ebb  be  half  fpent,  ana  afterwards  it  decreafeth  until  it  be  low  Water  %  at 
which  time  there  appeareth  no  fuch  thing.  Eaft  and  Weft  from  this  ereac 
Surge,  there  are  ibme  few  lefler  Surges  leeo,  which  are  gradually  leb  to- 
w^ud  the  Eaft  and  Weft.  I  having  occafion  to  pais  that  way  in  a  little  Boat, 
when  we  had  pafled  over  the  Eaitmoft  Surges^  and  were  beginning  to  af- 
cend  the  biggeft^  upon  the  io<^  of  Jpril^  at  one  of  the  Clock  in  the  After- 
noon, the  ^rge  betbre  us  was  fo  high,  that  it  intercepted  the  Sight  of  the 
Sun,  and  (bme  Deg.  of  the  Firmament  above  it.  The  Surge  is  about  a  quar- 
ter of  a  Mile  in  Length.  When  there  is  any  Wind,  which  occafioneth  the 
breaking  of  the  Tops  of  the  Surges^  there  is  no  paffing  that  Way.  The 
Current  of  the  Tide  is  fo  ftrong  there,  that  there  is  no  need  of  Sails  or 
Oars,  fave  only  to  dire&  the  Boat  as  doth  the  Helm. 

X.  In  that  Traa  of  Ifles  on  the  Weft  of  Scotland^  calPd  by  the  Inhabi-  ^^^^ 
tants  the  long  Ifland^  as  being  about  i  oo  Miles  long  from  North  to  South,  there  ^  \m  ifiu 
is  a  Multitude  of  fmall  Iflands  fituated  in  a  Pretum  or  Firtb^  that  pa(]^  be-  ^^^^ 
tween  the  Ifland  of  Euft  and  Herris  \  amongft  which  there  is  one  called  Ber^  uonf,  n.4. 
neraj^  fome  ^  Miles  lone;,  and  more  than  a^ile  broad,  the  length  running  p*  ^3* 
from  Eaft  to  Weft,  as  the  FtrtbXks.    At  the  Eaft-end  of  this  Ifland,  where 

I  ftaid  fome  itf  or  17  Days,  I  obferved  a  very  ftrange  Reciprocation  of  the 
Flux  and  Reflux  of  the  Sea,  and  heard  of  another  no  lels  remarkable. 

Upon  the  Weft-fide  of  the  Img  Ifland^  the  7%des  which  came  from  the  S. 
W.  run  along  the  Coaft  Northward  ^  fo  that  during  the  ordinary  Courfe  of 
the  Jtdes^  the  Fhod  runs  Eaft  in  the  Firth j  where  SernerayMcs^  and  the  £^^  ^ 
Weft.  And  thus  the  Sea  ebbs  and  Hows  orderly,  fome  4  Days  before  the 
Full  Moon  and  Change^  and  asloi^  after  the  ordinary  4S]^//r^-77^^jrffingfome 
14  or  If  Foot  upright,  and  all  the  reft  proportionably,  as  in  other  phces  ^ 
but  afterwards,  fome  4  Days  before  the  Quarter  Moonsj  and  as  long  after, 
there  is  conftantly  a  great  and  fingular  Fariation.  For  then,  (a  Southerljf 
Mem  making  there  the  full  Sea)  the  Courfe  of  the  fide  being  Eaftward  when 
it  begins  to  ^cw,  which  is  about  pr  of  the  Clock,  not  onlv  continues  (b  till 
about  3-f  in  the  Jftemoon^  that  it  be  Higb*watery  but  after  it  oegins  to  ebb,  the 
Current  runs  on  mil  Eaflward^  during  the  whok  Ebb,  fb  that  it  runs  Eaftward 

I I  Hours  together  -,  that  is,  all  Day  long,  from  about  pj*  in  the  Morning,  till 
about  pf-  at  Night.  But  then,  when  the  Night  Tilde  begins  to  flow,  the 
Curr^;!/ turns  and  runs  Weftward  ^  Nieht,  during  both  Flood  and  Ebb,  for 
feme  i  z  Hours  more,  as  it  did  Eaftwardthe  Day  before.  And  thus  the  Re^ 
eiprecations  continue,  one  Flood  and  Ebb^  running  1 1  Hours  Eaftward,  and 
other  II  Hours  Weftward,  till  four  Days  before  ^cNew  ^nA  Full  Moon  i  and 
then  they  refume  their  ordinary  regular  Courfe  as  before,  running  Eaft  du- 
ring the  6  Houn  of  Floods  and  Weft,  during  the  6  of  Ebb.    And  this  I  ob- 
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{erred  curiouflv^  during  my  AbodeoponthePlace^  vAAck  wu  io  tbe  Monti 
of  Jlugufty  as  1  remember. 

But  the  Gentleman,  to  whom  the  tJUmd  belongs  at jprefenc,  and  dtverfe 
of  his  Brothers  and  Friends,  knowing  and  difcreet  Pertons,  and  expert  in  ^ 
iiich  Parts  of  Sea  Matters,  did  aflUre  me,  that  whereas  between  ^e  Fenud 
and  Jiaumnal  Mquinoxesj  that  is,  for  fix  Months  toeether,  theCourfe  of  ^ 
regular  Tides  about  the  Q^ter-Moon%  is  to  run  aU  Day,  that  is  i  &  Hours, 
as  from  about  pi  to  p-i^,  lo^  to  lo-^  ^c.  Eaftward,  and  all  Night,  that  is 
iz  Hours  more  Weftward)  during  the  other  6  Months,  from  the  Autumnal 
to  the  Vernal  i£quinox,  the  Current  runsallEhiy  Weftwaid,  and  all  Night 
Eaftward. 

jtt  Tan-       XI.  I.  During  my  Stay  vxBatJbaj  having  ( without intermiffion)  oblerv'd 

iS?Fr  Da-^^  ^^y  Coufle  of  the  Tides,  my  Advice  is,  that  upon  the  fevend  follow^ 

vMport,  n.ing  Days  of  the  Moon*s  Age  in  every  narticular  Month  of  the  Year,    no 

i6%.p.667.  £^gjiji^  Commander  ihould,  upon  any  Occafion  whatfoever,  adventure  over 

this  Bar^  unlets  he  have  a  Pilot  from  the  Shore,   who  undertakes  to  bring 

him  in -9    or  that  he  hath  only  Charge  of  ibine  (mall  Bark  or  Jwiky  that 

draws  no  more  than  8  or  9  Foot  Water. 

In  the  ^y  Moons,  from  thej|  to  the^^ydaysofthcAfi^^yj^^^/^^^^^^^. 
In  the  gj^Moons,  from  the-^  J    to  the  ^^doiyioixht  Moon's  JgeexclufixeJy. 

and  from  the  17  to  the  Firfi  of  the  ^V  Moon's  exclufivelj. 

In  the  5l  Moonsjfromthe  j"  to  the  Y\.(kjso£  the  Moon's  Jgeexclu/ivefy. 
^^*^j4}Moons,fromthe^9  ^^^hc  ^J^^Y^o^  the  Moon's  Jge  exck/wely. 
In  the  ^^'LMoons,fromtheJ^^  to  the"VdaysoftheAfowV^f«r^/^w^. 
In  the  j^LMoons,fromthcJj    to  the  ^^ydxys  o£thc  Moon's  4ffexch4/ivefy. 

And  excepting  on  thefc  6  Days  above-mentioned  in  every  refpcftive 
Moon,  he  may  fafely  adventure  over  the  Bar  zny  Day,  provider  always  that 
he  miftake  not  the  Time  of  tbe  Tide,  but  come  over  at  half  Flood  or 
better,  iho'  he  may  take  notice  that  the  beft  Tides  will  be  about  <J  or  7 
Days  after  the  Water's  firft  beginning  to  incrcafc,  and  the  firft  Days  of  th^ 
Water's  incrcafe  arc, 
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In  the      VMoons,  or^  the  ^X,  days 

In  the    ^LMooiU}  on  the  J^SL  days 

In  the    ^'LMoons,  on  the  ''L  days 

In  the  j4}.Moons,  on  the  ^^^^  days     \  ^^  ^^^  ^^^^'^  ^«^- 

In  the  j^LMoons,  on  the  ^X.  days 

In  the  J  J  X^Moons^  on  the     ^i  ^jay. 

The  Bar  it  felf  being  about  a  Mile  and  a  half  in  Length,  and  no  "n^here, 
except  in  its  firft  Entrance,  exceeding  half  a  Mile  in  Breadth,  is  very  even^ 
but  yet  afibrds  confiderably  diffoing  Soundinff  in  the  fame  Age  and  Time 
of  the  Tides,  according  to  the  Seaion  of  the  i  ear,  and  which  feems  to  be 
fomcwhat  ftrange,  hath  the  higheft  Tides  in  the  Northerly  yj/(?;^ir,  as  I 
have  been  informed  by  thofe  who  are  feemin^ly  beft  able  to  give  an  account 
thereof;  and  I  muft  needs  fay,  that  the  Trial  I  made  on  the  Bar  in  July^ 
1678,  did  accord  with  what  I  undcrftood  from  fevcral  of  the  Fifhermen, 
and  others  as  to  that  Month,  which  induced  me  to  enter  this  Informatim^ 
and  coming  over  at  half  Flood,  exceot  on  the  Days  aforc-mentioncd,  as  dan- 
gerous to  come  over  in,  there  will  be  found  according  to  the  Age  of  the 

In  the  4CMoons,  from  16  to  ii  feet  Water. 
In  the  tCMoous,  from  ip  to  x±  Feet. 
In  the  loCMoons,  from  21  to  ty  Feet. 
In  the    I S. Moons,  from  ij  to  zx  Feet. 

Always  the  higher  the  Flood,  the  lower  the  Ebb,  fothataccordlx^tot^e 
8trcng]rfi  of  the  Tid«  at  Zow-w^/^r,  the  Soundings  arc  from  (J  to  i }  Feet. 

On  the  firft  and  fecond  Days  at  the  Waters  Increafe^  the  Infiuxes  are  very 
fmall  and  uncertain,  but  afterwards^the  Tides  for  1 3  Days  arc  confiant  in  their 
Courje^  one  Floods  and  one  Ebbing  being  compleated  in  24  Hours  tipac,  equally 
iharmg  the  Space  of  a  iMnar  Circuition  of  the  Earth  between  them,  and  every 
Flood  beginning  ncareft  ^  of  an  Hour  later  than  the  precedent  Floods  and 


(  1P4  ) 

alfo  confidcrably  increafinginthclicight  of  the  TtJe  every  Day  from  the  }^. 
unto  the  6*^  and  j^^  Days  of  the  fVater's  Age,  on  which  i  Days  the  Flood 
runs  very  high:  But  on  the  8'^  Day  (which  may  be  accounted  tne  laftof  the 
Spring-Tides)  the  Waters  begin  gradually  to  decreafe  again,  retaining  the 
fame  orderly  Diflfercnce  of  Time  in  each  Tide,  until  the  next  following  firft 
Day  of  the  Water's  Increafe^  when  during  z  Days  unfettlednefs,  there  is  a 
fhitcing  of  the  Tides  inRefpettof  the  Be^nningof  the  Flood  and  Ebb\  after 
which  faid  fhiftin^,  a  Conftancy  in  their  inverted  Courfe  is  again  retained 
in  the  above-mentioned  Order,  for  1 3  Days  following  ^  as  for  Example, 

On  the  if '^  and  26'^  Days  of  thc4^^  Moon^{^^^vi&  y^^ofjune  1678,  J  in 
the  latter  End  oi  Aries)  being  the  firft  Days  of  the  Water's  Increafe^xht  Influxes 
were  very  fmall,  there  happening  on  the  ;z.6'^a  falling  back  of  the  Tides  about 
I }  Hours.  But  from  the  27^  (5^w6**»,  which  was  the  third  Day  of  the  Wa- 
ter's lucreafe  ^itzr  the  laft  garter j  until  the  p*^  Day  of  thef«*»  Moon^s  Age^ 
(June  18,  1678.  5  in  «  zo.)  I  noted  a  very  conftant  Courfe  in  the  Tides, 
every  Flood  beginning  with  therifingof  the  Moony  and  ending  at  its  (etting^ 
the  following  Ebb  in  Uke  Manner  continuing  during  the  Time  of  the  Moon'% 
Abfence  from  this  Hemijpbere.  But  on  the  faid  p'**  Day  of  the  f '''  Moorfs 
Age  Oun»  18,  1678.)  being  the  firft  Day  of  the  Water's  Z^^^^yJ,  their  Mo- 
tion was  fcarcely  perceptible  j  on  the  lo*^^  Day  there  was  another  billing  back 
of  the  Tides  neareft  12  Hours,  and  on  the  1 1'^  Day,  (which  was  the  5^  Day 
of  the  Water's /;»frtf^,  after  the  firft  j^^r/^r  of  the  Moon's  ^^j  the  Flood 
having  (as  I  faid)  fhifted  the  preceding  Day,  took  its  Turn  to  begin  at  the 
Moon's  Setting,  and  end  atitsRifing^  and  accordingly  the  Tides  fucceffively 
following  afTumed  and  kept  a  conftant  Regularity,  the  Tides  being  at  higbeu 
the  16^**  of  the  Moon,  ( 1678.  June  14.  J  in  middle  of  >cr )  which  was  the 
7^'»  of  the  Water's  Age,  until  the  23**  of  the  faid  Moon's  Age  {July  i.  1578.) 
on  which,  being  the  firft  Day  of  the  Water's  Increafe^  the  It^ux  was  again 
fcarcely  difcernible  for  its  Smallnefs. 

N.  B.  This  Bar  of  Tonqueen  is  about  no  Degrees o£ Longitude  to  the  Eaft 
of  London^  and  in  the  Lat.  zo<>.  f  o  '. 

On  the  14'^  Day  the  I^des  fell  back,  as  I  had  found  it  twice  before  to  have 
done  on  the  fame  Days  of  the  fFater'*s  Age^  neareft  i }  Hours,  by  which 
means  the  Flood  on  the  if*^  Day,  which  was  the  ^^  Day  of  the  fFater*s  IfH 
creafi  after  the  laft  Quarter  of  the  Moon,  now  again  commenced  with  the 
rifing  Moon,  whereby  it  hath  fallen  out  always  to  be  High-water  between 
Noon  and  the  following  Midnight,  every|Day  during  my  Stay  here.  (  c  Lafi 
garter  ti  Days,  J  Firft  Quarter  8  Days.) 

So  that  it  may  pais  into  aCoroUary,  viz.  In  the  4*^,  r*'>  and  6'^  Changes 
of  the  Moon  from  the  5^  Day  of  the  Watef%  Age  after  the  laft  Quarter,  to 
the  }^  Pay  of  xheWater\Age  after  the  firft  Quarter  of  the  following  Moon, 
the  Water  begins  to  flow  when  the  Moon  rifeth,  and  to  ebb  again  when 
it  fetteth  in  the  Horizon  5  and  the  contrary  to  the  third  Day  of  their  Age 
after  the  laft  Quarter,  excluding  always  their  Motion  on  the  two  firft  Days 
of  the  W^atef%  Increafe^  becaufe  of  its  Smallnefs  and  Uncertainty. 

I 


I  am  informed  by  the  Inhabitants  hereabouts,  that  this  may  hold  for  a 
Rule  from  the  z^  to  the  end  of  the  J^  Moon^  and  that  the  Cbnverfe  thereof 
holds  true  in  the  other  6  Months  of  the  Year,  viz.  from  the  8'^  to  the  end  of 
Acfirft  Moon:  According  to  which,  the  TtJes  will  &11  out  to  be  at  the 
bigheft  in  the  Evening  for  6  Months  fucceffively,  and  the  other  half  Year  in 
the  Mornings  that  is  co  fay,  between  MiJniiht  znd  the  following  Noons.  And 
the' I  cannot  aver  the  Truth  of  it,  yet  I  findthat  the  Tlf^if  laft  Year  in  the  1 1*^ 
Moonj  (which  occafionally  upon  the  Ship  £^|/f*s  departure  hence,  I  took  fbme 
notice  of,)  did  fall  out  not  aifagreemg  witn  what.they  affirm :  And  I  am  yet  the 
rather  induced  to  believe,  that  in  every  annual  Revolution,  there  may  oe  fuch 
a  Conftancy  in  this  different  Motion  of  the  Tide  appropriated  to  each  Moi- 
ety of  the  Year,  becaufe  that  during  my  —  Days  Stay  at  Bat  (hay  I  have 
found  the  Predidions  of  the  Natives  confirmed  by  my  own  Obfervations  of 
the  Tides  falling  out  to  be  High- water  always  between  Noon  and  the  fuc- 
oeeding  Midnt^t^  occafioned  by  the  aforeiaid  falling  back  at  the  end  of  i  f 
Days  \  fo  that  on  every  third  Day  of  the  fVdter*s  Increafe^  the  Flood  begins 
at  the  Hour  whereon  the  Day  before  it  ended. 

To  prevent  Miftakes  in  the  Accompt  of  the  Moons^  it  may  be  fufficient 
to  inform  thofe  who  ufe  this  Port,  that  the  firft  Change  of  the  Moon  after  the 
If  *»  Day  of  January^  O.S.  is  reckoned  for  the  beginning  of  the  Year,  and 
that  Moon  being  accounted  the  firft,  the  refl  follow  in  order  until  the  Expi- 
ration of  the  I  z%  which  compleats  their  Year,  except  only  in  their  Lea/h 
Tearsj  and  then  they  have  1 1  Moons^  taking  in  one  extraordinary  to  make 
up  the  Deficiencv  of  the  MootCs  EpaS  in  their  Accompt  %  in  wnich  Years 
the  iirfl  Day  of  tncir  NenxhTears-Moon  falls  out  before  tne  faid  i  f  «*»  Day  of 
January y  as  it  did  this  Year  1678,  upon  the  i  z*\  being  Leap-Tear  with  them, 
fo  that  they  reckoned  two  Months  for  one  this  Year  5    that  is  to  (ay,  the  1^ 
and  ^^  Moonsy  ^Xiex  xhtir  N4W-Tear*s  Day^  they  called  z^  Afb^/w  j  fbr  other- 
wife  this  prcfcnt  Moon  which  changed  in  July  (the  8'**)  would  have  been  the 
?^  J  whereas  now  they  count  it  but  the  6'^  Moon^  and  accordingly  do  the 
ides  fall  out.     But  this  Leap- Year  being  pafl,  the  firfl  Moon  in  the  Year 
muft  be  reckoned  to  begin  on  the  Change  next  following  the  1  f  ^^  of  Janu* 
arjy  and  all  the  other  Changes  counted  fucceffively,  as  before  faid,  until  the 
Intervention  of  another  Leap  Year. 

i.TheEfftftof  the  Moon  upon  the  Waters,  in  the  Produdion  of  the  ST/V^;  ^  n/«y  4^ 
in  this  P^/  of  Tonqueen^  is  the  more  wonderful  and  furprifing,  in  thatitfecms^  ^*'  ** 
different  in  all  its  Circumftances  from  the  general  Rule,  whereby  the  Motion  3?»2?S^. 
ofthc«yr^  is  regulated  in  all  other  Parts  of  the  ff^orld  I  have  yet  heard  of  For^^'*^-P' 
firft,  each  Flux  is  of  sibout  i  z  Hours  Duration,  and  its  correfpondcnt  Reflux 
as  long  •,  fb  that  there  is  but  one  Higb-fFater  in  24  Hours.     Then  there  arc  in 
tsx:hMonthtwoIntermij^ons  of  the  TideSy  about  1 4  Days  afunder,  when  there 
is  no  fenflble  Flood  or  Rifing  of  the  Waters  to  be  obfcrvcdi  but  the  Sea  is 
in  a  Manner  flagnant.     Thirdly^  That  the  Increafe  of  the  Water  has  its  14 
Days  Period  between  the  aforefaid  Intermijfiom  :   And  that  at  7  Days  End 
makes  the  highefi  Ttdes^  from  which  time  the  Water  again  gradually  abates, 
and  the  Flood  is  weaker  till  it  comes  to  a  Stagnation  j  both  Increafe  and  Decreafe 
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obfcrving  the  fame  Rule,  in  being  exceeding  flow  in  their  Beginning  and 
End,  and  fwift  in  the  Middle.  Lafily^  And  which  is  mod  odd,  the  rifii^ 
Moon  in  the  one  half  of  each  Month,  makes  high  Water,  and  the  fctttng 
Moon  in  the  other  half.  Thofe  Particulars  confider'd  together  with  the 
Tables,  (hewing  the  Days  of  the  ff^ater*s  Stagnation  in  each  Month,  gave  me 
a  Light  into  the  Secret  of  this  ftmnge  Appearance,  fo  as  to  be  able  to  bring 
the  hitherto  unaccountable  Irregularity  of  ihcfc  Tides  to  a  certain  Rule. 

And  F/V/?,  It  appears  by  the  latter  of  the  two  Tables,  x\vxii\it  Inter  mi ffims 
of  the  I'ides  happen  nearly  upon  thofc  Days,  that  the  Moon  enters  the  Signs 
of  Aries  ^TiA  Libra^  or  paflcs  the  ALquino3ial\  which  divides  the  Moon^s 
Courfe  nearly  into  i  equal  Parts,  as  well  as  the  Sun\  and  from  hence  it  fol-' 
lows  that  the  Tropical  Moons  in  S  and  VS,  are  thofe  which  occafion  the  grcateft 
Flux  and  Reflux  j  and  for  the  Rule  of  the  Change  of  the  Time  of  High-water^ 
which  Mr.  Davenport  calls  z  falling  back  of  the  Tides ^  the  Example  he  hath 
given  us,  lets  us  know  that  the  C  in  Northern  Signs  brings  in  the  Flood,  whilft 
me  is  above  the  Horizon^  fo  as  to  make  High-water  at  her  fetting  $  and  on  the 
contrary,  that  whilft  fhe  is  in  Southern  Signs^  it  flows  all  the  time  the  Moon 
Is  below  the  Horizon,  and  fo  make  Higb-water  at  her  riling.  But  it  is  to 
be  obfervcd,  that  tho*  the  Motion  pa(s  fwiftly  from  Southxo  ^ortb^  when  (he 
is  in  or  near  Y,  and  from  North  to  South  in  or  near  Libra^  yet  the  Motion  of 
the  Sea,  which  is  the  Caule  of  thisTiVif,  is  fcarcedifcemablefbr  3  or  4  Days, 
when  the  Moon  paflcs  the  faid  jEfuinoSlial  Points  ^  whence  it  appears,  that 
tho*  the  Declination  of  S ,  or  her  Diiknce  from  the  jEquino&ial^  be  that 
whereby  thefe  Tides  are  regulated,  yet  the  Increa/e  and  Decreaje  of  the  Wa- 
ter is  by  no  means  proponionable  to  that  of  the  Declination  of  <[  \  that  chan- 
ging fwiftly  where  the  Increafe  of  the  Water  is  obfenred  to  be  moft  flow.  It 
teems  therefore,  and  I  propofe  it  as  a  probable  Conjefture,  that  the  Increafe 
of  the/jPi/^nfhouldbe  always  proportionate  to  the  verfed  Signs  oi  the  double 
Diftances  of  the  Moon  from  the  JSfuinoSiial  Points*,  upon  which  Hypothe/lSy  Fig. 
fS.  will  give  an  elegant  Synopfis  of  the  whole  Matter.  Let  ^^  be  thebottom 
of  the  Bar  of  Tunking  ^  CDj  z  Perpendicular  thereto,  whereon  to  meafiire 
the  fevcral  Depths  of  the  PTdter  y  C  V^C^^  the  mean  Depth,  which  is  that 
whereat  the  frater  is  ftagnant  upon  the  Moon^s  be^^g  upon  the  JEquinoSiid 
Points \  being  commonly  about  if  Feet:  The  C  ffi  Occid.  the  High-water 
Mark^  when  the  Moon  is  in  S  or  V8,  being  about  24  Foot.  C  VS,  occid.  the  height 
of  the  Low-water  Mark^  when  the  Moon  is  in  S  or  VS,  being  about  6  Foot  >  fo 
that  the  greateft  Rife  of  the  TTater  on  the  Tropical  Moons  yn\\  be  ab6ut  iS 
JPoot  J  then  dividing  T  S,  and  tfj  VS,  into  two  equal  Parts,  in  £,  F,  on  thofe 
z  Points,  as  Centers^  defcribe  the  two  Circles^  each  of  whofe  Radii  arc  four 
Feet  and  a  half,  which  being  kept  between  the  Compafles,  natuiuUy  divicfe 
the  faid  Circles  in  the  Points,  B,  n,  ®,.  SI,  through  the  which  Points, 
if  you  draw  Lines  parallel  to  the  Bafe  AB^  they  fhallcut  the  Perpendicular 
CD^  in  the  Heights  of  the  high  and  low  Water-marks^  which  will  be  at 
the  Entrance  of  the  Moon  into  the  faid  Signs.  So  the  greatefl  Depth  of  the 
High-water^  when  the  Moon  enters  O,  W,  SI,  H,  is  but  17^  Feet,  and  thfc 
leaft  at  Low-water^  12^ Feet:  But  when  ihe  enters  Jc,  £1,  V^  »,  die  flSfgftt 
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XIV.  It  leems  probable  to  me,  that  the  Sea-water  was  the  only  Element  >*•'*■•' 


create^  at  the  Begmting^  before  any  Animal  or  Vegetaik  was  created,  or  {he  Vot. 

Sun  itfelf.    But  upon  the  Creation  of  thefi^  the  fre(h  Water  had  its  Rife  ^>  <>•  ~ 

accidentally,  becaufe  it  ow«s  its  being  in  fireac  Pare  (as  I  have  dfewhere  k  ^'' 

Vol  11.  Q^q  ihcwn)'****'*' 
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Witt^iifih  is  t\\9exitj  die  /m^  VTsterh  9|  Feet  j  assppem  by  die  Fipire. 
And  this  Hyp%th$Rs  not  only  screes  with  all  that  Mr.  DanHnpwt  hath  obferved 
lumfelf,  or  coUefted  fiom  the  Natives,  but  bath  been  found  to  hold  true  fince^ 
bthe  Year  itfSz,  by  the  ingenious  Captain  iTn^x,  in  his  Voyage  to  this  Port ; 
ia  that  there  is  no  room  to  doubt  of  tne  Truth  thereof,  i .  By  this  Me- 
tlkxl  may  the  Time  and  Height  of  the  Tides  be,  with  fuflftcient  Certainty 
computed :  But  to  philoibphize  thereon,  and  to  attempt  to  alfign  a  Reafon, 
why  the  Moon  ihould,  in  lb  particular  a  Manner,  influence  the  Waters  in 
this  one  Place,  is  a  Task  too  hard  for  my  Undertaking  \  efpecially  when  I 
confider  how  little  we  have  been  able  to  eftablifh  a  genuine  smd  utisfii£fcory 
72v0r)F  of  the  TVir j,  found  upon  our  own  Coafb,  ofwhich  we  have  had  (o 
lo^  Experience. 

Air.  Mr.  B9yk  having  recommended  diis  Matter,  among  others,  to  a  7^^y<^ 
learned  Phyfidan  that  was  Ailing  into  jtmerics^   and  fumifliM  him  with  a  ^>^S^ 
fiaall  Hyirodaftatical  Infirumnt^  to  obfcrve  from  Time  to  Time  the  Diflfe-  ^JJ'^^, 
Tcacxs  of  Gravity  he  might  meet  with)  this  Account  wasretumed  him,  that  f;'-— -I'' 
he  found  by  the  Glafi,  the  Sea  Water  to  increafe  in  Weight  the  nearer  he  ■•^••w^* 
came  to  the  Line,  till  he  arrived  at  a  certain  Degree  of  Latitude  3  as  he  re* 
members,  it  was  about  the  20'^  $  :^er  which  tne  Water  feemed  to  retain 
the  fzxoc^cifick  Gravity  J  dU  he  came  to  the  Barhadoes^  or  Jamaica. 

XIII.  Mr.  HautM  hath  now  declared  his  Secret  of  making  Sea- water  HfJ^^"^ 
fweet.  It  coniifts  firfl  in  Precipitadon  made  with  the  Oil  of  Tartar^  which  ^»iter  fweet, 
he  knows  to  draw  with  (mall  Charaes.    Next,  be  diflills  the  Sea-water ;  in  %^i!^^ 
which  the  Furnace  taketh  tip  but  litde  room,  and  is  fo  made,  that  with  a  ?M)^^^f 
very  little  Wood  or  Coal  he  can  diftill  24  French  Pots  of  Water  in  aDay  1 
for  the  Cooline  ofwhich,  he  hath  this  new  Invendon,  thatinftead  of  makine 
the  Worm  pals  through  a  Veflel  full  of  Water  (as  is  the  ordinary  Praftic^ 
he  maketh  it  pals  through  one  Hole^  made  onPnipofe  out  pf  the  Ship,  and 
to  enter  in  again  through  another:    So  that  the  Water  of  the  Sea  per« 
fbrraeth  the  cooling  Part  $  by  which  Means  he  laveth  the  Room,  which  the 
common  Refrigerinm  would  take  up )  as  ahb  the  Labour  of  changing  the 
Water  when  the  Worm  hath  heatM  it.    But  then  Thirdly,  he  Joins  to  the 
two  precedent  Operations  Filtradon,  thereby  perfeftly  to  coma:  the  Ma« 
ligoity  of  the  Water.     This  Filtradon  is  made  by  Means  of  a  peculijur 
^rtb,  which  he  mixeth  and  ilirs  with  the  diftiUed  Water,  and  at  length 
fiifiers  to  fettle  at  the  Bottom. 

^^'^  maintains,  that  his  diftiUed  Sea-water  is  altog^er  falubrious  :  He 
proveth  it  firft  from  Experience,  it  having  been  given  to  Men  ud  Beafls, 
without  anv  ill  Effi:ft  at  all  upon  them.  Secondly,  From  Reafon  grounded 
on  this,  that  that  peculiar  Earth  being  mixed  with  the  diftiU'd  Water, 
blunts  the  Points  of  the  volatile  Spirits  of  the  Saltj  aixl  ferveth  them  for 
Sheaths,  if  I  may  fo  fpeak,  taking  away  their  Force  zndMal^n  Slu^nefi. 


(  »9«)"; 

fhjswn)  to  tlie  Vapoun  of  PlaUt?,  and  the  Breath  df  AnJttids  t  ahd  tficEx-- 
haltttioQs  raifed  by  the  Sun.  Now  that  the  Set^water  is  nude  findh  by  the 
Breath  of  Plants  growing  in  it,  I  thus  demonlbated :  I  took  a  long  Glafs 
Body,  and  having  filVd  it  pretty  full  with  Sea*water,  taken  up  at  Scarbth 
roughs  I  put  therein  common  Sea-weed  {Alga  Marina)  freih  and  new  gsi- 
thered,  fome  with  the  Roots  naked,  and  fome  growing  on,  and  adhering  to 
Stones:  'the  Gla(s  Body  being  full,  I  put  thereofi  a  Head  wirii  a  Beek^  and 
adapted  a  Receiver  thereto,,  all  without  any  Lute  or  clofing  of  the  Joints  $ 
from  thefe  Plants  did  diftil  daily  (though  in  a  fmall  Quantity)  a  frefh-,  very 
fweet  and  potable  Water ,  which  hath  no  Empep^euma ,  or  unpleafant 
Tafte,  as  all  thofe  diftill'd  by.  Fire  necefiarily  have. . 

This  I  take  to  be  the  moft  natural,  mod:  eafie,  and  moft  fafe  way  of  having 

fweet  Watdr  from  the  Sea, '  and  whicli  may  be  of  grert*  Ufe,  even  to  fup- 

ply  the  Neceflity  of  Navigators.   And  I  do  not  doubt  but  there  may  be  found 

other  Plants  growing  in  or  near  the  Sea,  which  would  yield  freih  Water  in 

much  greater  Quantities.  . 

wosifMh     XV.  We  dig  Wells  of  fiefli  Water  (bmetimes  within  lO  Yards  tff  the 

iS^^sL"^  Sea,  or  lefs,  which  rife  and  faU  upon  the  Flood  and  Ebb,  as  the  Sea  ^oth  ^ 

Bermudas  -,  and  fo  do  moft  of  the  Wells  in  the  Country  ^  though  further  up  (as  I  am 

K^oSd!^  informed : )  Whercfocver  they  dig  Wells  here ,    they  dig  till  they  come  al- 

30.  p.  f66.  moft  to  a  Level  with  the  Superficies  of  the  Sea,  and  then  they  find  either 

frefh  Water  or  Salt :   If  it  be  frefh,  yet  if  they  dig  Two  or  Three  Foot 

deeper,  or  often  le&,  they  come  to  Salt-water.    If  it  :be  a  fandy  Ground, 

or  a  fandy  crumbling  Stonef  that  the  Water  foaks  gently  through,  they 

find  ufually  frefh  Water  ^  but  if  they  be  hard  Lamfiom  Rocks,  which  the 

Water  cannot  foak  through,  but  pafleth  in  Chinks  or  Clefts  between  them, 

the  Water  is  &lt  or  brackifh. 

ThfxmBint      XVI,  I .  When  I  remembred  and  confider^d,  that  (as  I  have  found  by  va* 

^^^"^^  rious  Trials)  diverfemctallinej^d  other  niineralSoJptions*,:  could  be  readily 

% Mr^ky precipiiated^  not  only  by  the  Spirit  of  S'i^^  but  hytrudi  SaJfy  whether  dry 

«27?^*  ^  or  diflblv'd  in  Water  >  *twas  ho  very  difficult  Matter  for  me  to  tb'mk,  that 

by  a  heedful  Application  of  the  ^^f//)/7tf///r5  Quality  of  the  common  Salt,  one 


I 


■m  t  t  • 


ar'd  by  one  Menfiruum.  And  tho'  Two  or  Three  of 'my  other  Tryals 
ad  Succcfley,  'tha;t  I  diflikod  ftbr  whtn  I  itiade  them,  yet  that  which  at 
length  1  pitched:  upoh>as  the  moft  certain,  and  which  therefore^  I  meant, 
wheb  I  had  •  the  Honour  to  be  fent  foif  by  4>is  Majefty.  about  the  Pauntees 
/j^i^/^ry  Avas'tlut'wlii^b  f  thin  may  be  Undcrftood,:a5'wclLas>eeomm«nded, 
by tihis-iibrfaWaiSratlve.  p  .^  ^*.  '-•  "^    -' '  •*  ^'  '••    '••  '  -^  •^•'-    •  ....:>/. 

Itook  fofafccdnktt<»/W^wi^diftiJl^^  Vcffels,;  that  ic  might  leave 

itS:  corporeal  Sait^  if  it  had^tny  Behind  it,  and  put-  into  a  Thoufand  Grains  of 
icudhd  Grain  of-cotnmon  dry  Salt :  Into  a  convenient  Quantity,  for  Example, 
2^6:or:tHrtd  Sp0oAfuls,'bf4bisChus  imp^^  let  fall  a  fie 

\P»o|tfcrcfoiij  fot^Innaiife^'or  f  D»opi>^a  very  ftrong  and  wett  filtrated  5**^ 
«••■  ■'-•  '  -         f',  .'  4  ^'lkti0» 


%thn  ofweJWefirtfcd  Sfher^  dlflbWed  In  clcir  ^fM-fei^ss  [ft¥  a  SKff,  com* 
mon  or  Sterling  Silver  will  fcrvc  the  Turn:]  And  l  made  tfec  fepcrimcnt 
fucceed  with  Spirit  of  Nitre^  inftead  of  Afua-fortis  t  upon  which  there  im* 
nicdiately  appeared  a  whitifh  Cloud,  which,  though  hut  flowly,  (kfcendcd 
to  the  Bottom^  and  fettled  there  in  a  white  Fredpk^iU.  And  to  njake  the 
Expcnmenc  ratherffcvercly,  4him  at  alt  'ftvouraUy,  there  ^;9M  u^ul^ly  taken 
ibmcwhat  mow  thin  a  thoufend PartsttPWitfcr  to  6ne  of  Salt, 

Bdt  I  obfer^edj  that  having  let  fall  a  few  Drops  of  our  mefatlhe  Soiatitfn^ 
into  the  Liquor  obtained  from  Sea^wacer,  by  the  Patentees  Way  of  fwcetning 
it,  there  dicl  not  prefently  tofue  any  white  Qoud  or  Precifitatey  much  leS 
fuch  an  one  as  had  been  newly  saflPorded  by  the  'Water  that  was  {dx  pregna- 
ted  with  lefs  than  a  thdofaiKirh  PaW  of  Salt.  Ahtfif  after  fpme  Timci  there 
happened  to  appear  (for^'tisnot  abfolutely  neceflary  it  fliould)  a  little 
Cloudinefs  in  this  faSlithus  Liquor^  it  was  both  flowlier  produced,  and  much 
Icfs,  than  that  which  appeared  in  the  impregnated  Waten^ 

Perhaps  it  may  be  proper,  that  I  here  obferve  (what  is  hot  wont  to  be 

taken  Notice  of)  That  oivers  Sduthns  of  m/^m/ Bodies  (nay  h^  predfitated 

by  Dilutidn  j  that  is,  (to  explain  this  Exprcffion)  when  the  Solution  has  Time 

enough  allowed  to  diffufe  it  fclf  through  a  great  Quantity  of  Water,  the 

faline  Parts  are  thereby  fo  diluted  and  weakned,  that  they  are  no  longer  able 

to  fulbiin  the  mineral  Corpufcles^  they  kept  fwimming  before,  but  make  with 

them,  and  the  Water,   a  confufed  and  fubfiding  Mixture;   ufually  of  a 

whitiih  Colour.    This  may  afppcar,  when  the  Butter  of  Jntimonljf^  being 

put  into  cofnmoffrJF'dtery/is  thereby^quicklyahd' plentifully  ^^r/^/^^^  the 

'Form  of  that  white  Powder,  xh^t^Cbymifi^  (not  ovcTKiefervodly)  call  Af^- 

^urius  vita.    To  which  I  may  add,  that  |  Mve  alfo  produced  a  Powder  of 

Vtiat-CSloitiy'hy  pouring  into  cmmon  Water  a  ftrong  Solution  of  ftn  Glafs 

made  in,  jtqua-'fortis.  *  And  by  the  fame  way  we  h^yc^ prectpltattd the  tinSlure 

ipT  Solutions  of  tht  Smv  V^rts)  of  jAlaj^^  Benjamin^  true  Xxthdanum^  jinti^ 

inonial  Sulphur j  and  divers  other  BbdSh  made  in  plnous  Spirits.    If  it  were 

not  for  this  Power,  that  Pf^ater  has  t(y  weaken  moft  Solutions  of  Bodies,  I 

could  have  employed,  inftead  of  that  Silver^  either  ^ichjtlver  diflblv'd  in 

'Aqua-fortis^  or  Lead  crude,  or  calcined  in  the  fame  Xiquor^    or  (which  is 

;mor0  TonvcnicntX  in  ftrohg  Spirit  oF  Vinegar  \  fince  thefe^  and 'Tome  others 

are  ftm'rid  ta  be  pi^ecipitabkhy  Saltif^afer  intb,  whitifti  Pdwders:    But  tho* 

a  very  hecdfiil  Obfcrver  may,  for  a  Shift,  make  UTe  of  tht^c  Metalline  So* 

lutionsj  to  gucfi  at  the  Quality  of  Water ^  as  to  Frejhnejs  and  SaltheTs  j  yet 

the  Precipitation^  that  is  made  by  Dilution^  is  not  difficult  to  be  diftinguim'd  ftom^ 

that  which  \i  performed  by  a  true  and  proper  Ptecipitam^  i2ci  jn  our  Giif^  by 

the  common  Salt^  that  is  harbour'd  ih  the  Pores  of  the.  ^^/<?^)*  both  by  the 

Quicknefs  of  the  EfFcft,  and  the  Gopipufiiefs'  of  the  white  Subftaiice  prb^ 

due'd,  and  on  both   thefc  Accounts  as  veryihuch  inferior  to  it  j  a^  may 

evidently  appear  in  the  yery  diflferent- Eflfe6t8,  that  our  Solution  of—;  had 

upon  the  P^^f»/f^y/^/^,  compared  with  thofe  it  had  upon^^/(?r  impregnated 

with  a  tboufandtb  Part  of  Salty  and  upon  divers  common  undifitikd Waters. 

Q^q  2  But 


,  But  to  tttoras  The  Uftfubds  of  this  Experiment  is  ii<n:  to  be  eftimated 
only  by  the  Examen  it  hdps  us  to  make  of  iuUiffd  Sethwater^  but  much 
more  by  the  Eftimate,  that  by  its  means  mav  be  made  of  natural  frefi  JV»^ 
ters^  whether  of  S fangs ^  River Sy  Clauds^  Lakes^  fTellSj^^cFor  it  beira  gene- 
it  thofe  Waters,  catms paribus^  are  the  befl^as  well  tor  the 


rally  granted,  that 

WnoT(bmend%  as  diverfe  CEconomical  Cfes,  as  ff^ajbinf^  Brewingj  i^c.  thai: 
are  fteeSt  ftom  Saltmfsj  which  is  an  adventitious,  and  m  moftGues,  ahurc- 
fiil  Quality  of  JVaters  %  by  our  way  of  examining  thefe  Liquors,  a  hecdfiil 
Eye  may  in  a  Trice  dUcover,  whether  there  be  any  latent  Saltnds  in  than, 
(as  moft  Waters  imbibe  from  the  Soil  they  have  travenM  or  do  ilagnateia) 
and  may  enable  ooi^  eipecially  by  the  Help  of  a  little  Pra&ice,  to  give  a 
near  Gueis,  how  much  one  Water  is  freiher  than  another^  as  I  have  pur« 
pofely  try^d,  with  Pleafiu-e,  in  difierii^  Waters,  that  are  ordinarily  drunk^ 
even  c)y  conflderablc  Porfons.  And  if  once  you  have  attentively  marked^ 
what  Change  4  or  f  DropSj  for  Inftance,  of  our  diicovering  Liquor  wiU 
make  in  Two  or  Hjree^  or  iome  other  fniall  determtnate  Number,  oi  Spoonfuls 
(or  rather  of  ha^  Ounces)  of  Water ^  'twill  not  be  difficult  for  a  heedful  Ob- 
ierver,  keeping  the  iame  Proportion  between  the  two  Liquors,  to  make  % 
near  Eftimate,  whether  any  natiu^  Water  propofed  to  him,  have  agreater, 
an  equal,  or  a  kfler  Degree  of  FreHmeis  or  Saltnefs,  than  that  W^u^  that 
he  has  choien  for  his  Sundard ;  andhowmuch,in0^e4iieie  be  a  Difference^ 
the  proposed  Liquor  is  lefi  or  more  free  from  Saltnefi  than  the  other. 

And  that  (to  add  this  upon  the  by)  fuch  a  Difference  in  a  Liquor  of  fuch 
frequent  inward  Ufe  as  Waoer  (which  is  the  Bafis  of  Beer^  AU^  Mead^  and 
fome  other  common  Drinks)  may  have  confiderable  Efiefts  upon  human 
Bodies  in  Reference  to  Healthy^  may  be  probably  argued  from  the  differioj; 
Efie&s  that  Waters  more  or  \e&  impr^;pated  widi  Salt,,  have  upontliverte 
other  Bodies.  Since  moft  Pwnp^watersy  for  Inftance,  will  not  boil  Peas  and 
Beef^  and  fome  other  Mments,  near  fo  well  as  Springs  water  or  Rain-water, 
which  are  uTually  fofter,  and  more  free  Bom  the  Saltnefs  we  fpeak  of.  'Tis 
commonly  known  to  Barbers  and  Laundrefles,^  that  the  fame  Pump-water 
will  not  fo  welt  and  uniformly,  or  without  little  Curdlings,  difTolve  Waftv- 
balls  and  Soap,  as  Rain-water  and  fome  Running^^waters  ulually  will :  Nay, 
when  I  was  curious  of  tempering  Steely  I  remqi3>er,  'twas  confeis^d  by  the 
Ckilfuileft  Artifts  1  made  ufe  of,  that  fome  Tools  (as  Gravers  &^)  made  of 
that.hardeft  of  Aff/^/i^  would  receive  a  differing  T'm/ifrifthey  were  quenched 
in  Pump-^wateTy  from  that,  which  the  like  Extinftion  in  Spring-water,  or 
River- water  would  give  them. 

I  mieht  add  on  this  Occafiop,  That,  whereas  Experience  has  informed  feve- 
ral  Penons,.  who  have  confulted  it,  that  di  vcrfe  Medicinal  Waters^  that  are  pre- 
fiuned  to  own  their  Virtues  to  the  Parttqpation  either  of  Metalline ,,  or  of 
other  it/Zn^r^/ Bodies,  do,  upon  Tryal^  appear  to  leave  fometimes  little,  and 
fome  times  nothing  behind  them,  except  a  kind  o£  common  Salt-^  our  Precipi- 
tanir  ma^  much  aSft  Men  to  dilcover,  whether  a  Mineral  Water  proposed  to 
licexamm*d^do>  or  da  notcontain,fuch  ^Salt^  and  if  it  do,  whether  it  contain  i& 

copioufly' 


(joi  ) 

copioufly  or  no.  This  I  have  tried  upon  more  than  one  of  our  Englijb  Afi- 
mral  fTatersy  and  thereby  found  inaTrice,  that  one,  that  is  reputed  of  ano* 
tber  Nature,  contained  pretty  Store  of/^/imA/a//^;  and  that  another,  which 
is  fhll,  for  ought  I  have  learned,  of  an  unexamined  and  unknown  Nature,  is 
impregnated  with  afurprifing  Plenty  offaltijb  Subftance  %  but  how,  and  with 
what  Cautions  our  Precipitant  may  be  moluifefiilly  employed,  about  the  Exa- 
mn  ofmedicinal  and  other  mineralfi^atersj  beloi^  not  to  this  Place.  Upon  which 
Account^  I  forber  to  declare  the  Ufe  I  have  (ometimes  made  of  our  Precipe 
tantj  in  examining  the  frefi  Urine  ofMen^  the  Serum  of  human  Bloody  and  other 
Bodies  belonging  to  what  the  Cbymifis  call  the  Animal  Kingdom. 

I  have  not,  for  certain  Reaibns,   afcribed  to  our  Method  of  examining 

Waters  a  greater  Nicety,  than  to  be  able  to  difcover  one  Part  of  Salt  in  a 

tbeufand  ot  Water ^  that  Proportion  being  great  enough  to  recommend  it,>and 

exprefs^d  by  a  round  Number  ea^  to  be  retained  i&  one's  Memory  :   Yet  I 

would  not  nave  it  thought,  but  tnat,  if  it  were  requifite,  our  Method  may 

make  more  nice  Difcoveries.  For  having  foraetimes,  for  Curiofity's  Sake,  put 

ooe  Grain  of  Salt  into  no  lels  than  i  f  oo  of  diftill'd  Water,  we  could  mani* 

ieftly,  tho'  not  quite  fo  confpicuoufly,  as  before^  make  it  appear  by  our  way, 

that  even  this  (b  lightly  impregnated  Liquor  was  not  devoid  oiSalt^  but  had 

more  of  that  in  it,  than  fome  of  the  Patentees  Water ^  that  I  kept  by  me,Jiad  y 

nay,  I  once  found,  that  a  Grain  of  dry  Salt  being  difpers'd  thro'  2;ooo,.  and 

another  Time,  that  being  diflblved  in  ^oo  times  its  Weight  of  the  fame  kind 

of  Liquor,  fo  inconfiderable  a  Proportioa  of  Salt  was  pkinlydifcoverableby 

our  Precipitant, 

It  nuy  be  objefted.  That  whereas  the  ExperimentSj  hitherto  mentioned^ 
have  been  try'd  only  upon  Waters  impregnated  with  gro&  or  corporeal  Sea^ 
Salt  ^  this  perhaps  may  not  hinder,  but  that  they  may  be  imbued  with  the  Sfi^ 
fits  o£  marine  Salty  which)  by  reafon  of  their  A&ivity,  maybe  asunhcalthfol 
to  the  Drinker^  as  the  grofler  Salt  itfelf.  But  tho',  to  this  Surmile^  I  might 
anfwer,  that  a  very  i  mall  Proportion  of  Spirit  of  Salt^  may  in  many  Cafes  make 
the  Water  fcafon'd  with  it,  rather  medicinal  than  umvholefame^  yet  I  fhallan- 
fwcr  more  direftly  to  the  Objeftion,  by  faying,  that  to  manifeft  its  not  be- 
ing well  grounded,  I  took  above  looo  Grains  of  diftilVd  Watery  and  inflead 
^t  corporeal  Salty  put  to  it  one  iinglcDrop  of  moderately  ftroi^  Spirit  of  Salty  for 
I  had  much  ilronger  by  me,  that  I  purpofely  declined  to  employ,  and  having 
ihak'd  it  into  the  Watery  I  let  fall  into  a  Portion  of  this  unequally  compoicd^ 
Mixture,  fome  Drops  of  our  Solution  of  Silver,  which  prelently  began  to 
precipitate  in  a  whitifh  Foam,  infomucb,  that  for  ought  appear'd  to  theJEy^^, 
this  Tryalfucceedcd  better,  than  if  the  Water  had  been  impregnated  with 
but  looo^  Part  of  corporeal  Salt.  The  like  Experiment  was  made  with  the 
Patentees  Water  kiftcad  of  the  other.  And  to  purfue  this  Tryal  a  ^eat  Way 
fcrther,  I  had  the  Curiofity  to  diffufe  one  Drop  of  Spirit  of  Salt  into  zooo 
Grains  of  difkiU'd  Rain-water  5  and  upon  letting  fall  lome  Drops  of  our  Pre- 
cipitant  into  it,  I  found  that  the  Succeis  well  anfwer'd  my  Expeftatiom. 

And  then,  to  urge  the  Tryal  yet  farther,  I  added  as  much  of  the  famedi'^ 

fliU'd  Rain-water,    as  by  a  modeil  Conje&ure  made  it  amoui;^  ta  at  kafl 
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half  as  mucli  more.  So  that  one  Gm»  of  iS^/r//  o£  Salth^Si  a.oKUiifeft  Opcra- 
tion,  tho'  not  quite  fo  confpicuous  as  the  former,  upon  above  3000  Grains 
oflVater^  whofc  Immunity  from  common  Salt  we  tried  apart.  And  that  a 
Dix)p  of  the  falme  Spirit^  we  made  Ule  of,  did  not  equal  in  Weight  a  Grain 
of  dry  Salt^  I  found  by  this,  that  having  let  fall  into  a  counterpoised  Piece 
of  Glafs^  ten  Drops  of  that  Spirit,  I  found  them  to  want  near  half  a  Grain 
of  p  Grains  Weight. 

The  like  Tryal  I  made  by  fubftituting  above  1000  Grains^OjF^  Rain  Wa- 
ter in  the  Room  of  the  like  Quantity  of  diftill'd  Water. 

It  is  the  Opinion  of  fome  Seamen^  and  of  a  Perfon  for  wh^m  I  have  a  pro- 
found Refped,  that  ff^ater  ought  to  have  a  \ixx\c  Saltijbnefs  to  prcfervc  it  j  if 
this  be  really  a  definable  Quality  in  our  artificial  IVater^  it  may  in  a  Trice  be 
fupplicd  with  as  much  Saltnefs^  whether  corporeal  or  ffnritous^  as  Ihall  be  re- 
quired, and  confequently,  as  will  bring  it  to  be  equal  in  that  Quality  to  the 
common  Water  ot  Rivers  or  of  Springs.  And  perhaps  'twill  not  be  impertinent 
to  add  on  this  Occafion,  that  in  fome  Places,  clpecially  lying  in  hot  Climates, 
it  may  fometimes  be  of  good  Ufe  to  know,  whether  on  the  Account  of  the 
Sun's  Heat,  or  ih^iX,  oi  t^t  fitbterraneal  Regions  oi  xht  Earthy  tht  Rain-water 
is  impregnated  with  volatile^  not  acii^  Spirits^  like  thofe  that  aie  diftiird 
from  Urine^  and  which  I  have,  for  Curiofity's  Sake,  obtain'dfrom  a  mineral 
Body,  native  faUarmoniack  \  upon  which  Account  I  made  a  Tryal  thatinfonnM 
me,  that  if  f  or  (J  Drops  oifirong  Spirit  of  Urine^  whofe  Drops  I  obferv'd  to 
be  butfmall,  were  ihaken  intoaioooGr^m^  at  lead:  of  diftill'd  or  Rain- water, 
impregnated  but  with  one  o£  Salt^  our  Precipitant  would  make  aDifcoveryof 
fome  Saltijbnefs  in  the  Liquor.  And  if  it  were  neither  to  be  admired  nor  cenfured, 
if  the  Patentees  fFater  fhould  fometimes  fhew  a  Change^  when  our  Precipitant  is 
flentifully  put,  or  long  kept  in  it,  efpecially  that  Change  behig  a  more  light  one, 
than  that  i  came  fromfp^kingot:  Since  for  ought  I  have  yet  obferved,  not 
only  fuch  undifiilPd  Waters  are  generally  allowed  to  be  freely  potable,  but 
even  thofe  that  Nature  herfelf  diftils,  are  not  always  quite  devoid  of  Saltnefi. 

For  I  have  found  Rain-water,  that  I  caus'd  carefully  to  be  fav'd,  after  the 
Houfe-tops  had  newly  been  well  wafh'd  with  former  Rain,  to  grow  a  little 
troubled,  if  any  Stort  of  our  Precipitant  were  kept  for  fome  competent  Time 
in  it.  And  being  gently  diftill'd  off,  it  left  a  Refidence,  which,  with  a  little 
of  our  Solution,  afforded  afar  more  fuddenly  made  and  copious  Precipitate j 
than  had  been  produced  with  the  like  Quantity  even  of  Pump-water  it  felf. 
And  tho*  I  have  met  with  Rain-water,  that  was  more  fiiee  from  Salt  than 
any  Spring  or  River- water,  that  I  remember  I  have  examin'd;  yet  having,  (or 
Curiofity's  Sake,  made  Tryal  of  Snow-^ater,  whicTi,  if  the  Weather  had 
been  fomowhat  milder,  would  have  been  Rain  5  this  Liquor,  I  fay,  which  is 
thought  to  afibrd  the  lighteft  Water  of  all  natural  ones,  I  manifcftly  fbund, 
by  our  Way  of  examining  it,  not  to  be  devoid  of  Saltnefs. 

It  has  been  furmis'd  by  fome,  that  even  a  moderate  Aftion  of  the  Fire  upon 
Water  will  make  it  brackifh  and  putrify  :  But  that  the  Patentees  Water  is  not 
irackijb^  appears  by  the  foregoing  Tryals  ;  and  that  it  is  more  free  from  Salt- 
ncfi,  than  moft  oi  the  Waters,  Men  do  without  Scruple,  drink  :  And  that  it 
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may  keep  (Wet t  longer  than  is  neceflary  in  a  Ship,  that  can  from  time  to  time 
Vfhbm  a  few  Dajs^lupply  it  felf  with  frejb  out  of  the  Sea^  maybe  nthered 
fiom  thefe  1  Things  j  The  firft  is,  .That  I  caufed  a  Pint  of  it  to  hcbermati^ 
ciUyCeol'd  in  a  Vial,  whereof  I  left,  byguels,  about  a  3**  Part  empty,  and  ha- 
ving about  6  ff^eeks  after,  held  this  VcflcT  a^ainft  the  Light ^  I  found  the  ff^ater 
to  be  clear  and  limpid  3  tho*  I  did  not  judge  it  had  depofited  (b  much  as  the 
Tenth  Part  of  a  Grain  of  Fecukncy.  And  having  opened  the  Seal^  and  taken 
out  a  little  of  the  Liquor,  I  did  not  find  it  altered  either  as  to  Smell  or  Tafie. 
The  Second  is,  that  I  have  kept  a  Bottle  of  it  in  the  fame  unftopt  Veflel  near 
8  Months^  and  yet  it  continues  fweet  and  well  conditioned.  And  if  that 
whidi  is  caird  Crudity  in  ff^ater  does  confift,  (as  probably  it  often  does)  in 
certain  grofs  Particles  tliat  are  mingled  with  the  purely  aqueous  ones,  it  is 
likely,  that  the  Action  of  the  Fire  may  divide  and  diflipate  thefe  into  mi- 
nuter Particles,  and  thereby  deftroy  the  Texture  that  makes  them  hurtful  j 
and  by  caufing  innumerable  Tumblings  and  Rovings  amongft  the  more  earthy 
Particles,  give  them  Opportunity  to  make  little  Coalitions^  whofe  Weight 
pecipitating  them  to  the  Bottom,  frees  the  pure  Water  from  them. 

And  becaufe  'tis  but  too  probable  that  the  Unwholefomenefs  of  divers  JVaters 
proceed,  not  only,  or  perhaps  not  fo  much,  from  bare  Crudity  as  from  a  great 
Quantity  of  grofler  Particles^  that  are  not  eafy  to  be  rais'd,  becaufe  of  their 
being  combined  with  fixt  and  earthy  ones,  that  fwim  up  and  down  in  the 
fTater  they  impremiate,  as  Silver  or  Mercury  docs  in  a  Solution  made  with 
Jqua-fortis^  or  rather  as  the  Particles  of  Salt  do  in  Pump-water^  and  many 
other  common  Waters :  On  this  Account,  I  (ay,  the  Patentees  Invention  may 
very  much  correft  fuch  Waters^  fince  by  their  Way  of  fwcetning  thofe  Li- 
ouors,  the  truly  aqueous  Parts  are  not  only  freed  from  the  faline  ones,  but 
from  the  mineral  and  other  grofs  and  hurtful  Corpufcles  that  may  have  lain  con- 
ceal'd  in  the  Liquor.  As  may  be  argued  from  hence,  that  having  purpofc- 
ly  in  the  gentle  Fire  of  a  digcftive  Furnace,  flowly  diftiird  off  a  Pound  of 
the  Patentees  JVater^  it  left  us  in  the  Cucurbit  fo  light  and  thin  a  Fecukncy^ 
that  the  Bottom  of  the  Glafs  fcem'd  to  be  rather  (ullied  than  covered  by  it  j 
and  I  did  not  judge,  that  the  whole  Fecukncy^  if  we  could  have  got  it  out, 
would  have  amounted  to  fo  much  as  z  Grains. 

Perhaps  it  was  upon  fuch  Reafons,  that  the  laft  Great  Duke  of  Tufcany^ 
when  he  drank  JVater^  preferred  for  PTholefomenefs^xh^t  which  was  diftiWdio 
that  which  was  not-,  and  if  herein  that  learned  Prince^  and  thofe  of  the  fame 
Opinion  were  not  miftaken,  it  will  highly  recommend  the  Ufefulnefs  of  the 
Patentees  Invention  to  Mankind.  For  there  are  Multitudes  of  ^^/^r J  that  are 
not  confiderably  brackijh  to  the  Tafte,  that  yet,  by  reafon  of  fomc  unheeded 
Saltnejs^  as  in  moft  Pump-Wafers^  more  frequently  by  reafon  of  Crudity^  are 
not  only  unfit,  otatbeft,lefs  fitfbr,6\vtT$CEconomical  Vfes^  as  Wajhing^  BoiU 
/»^of  fome  Meats^  l§c.  but  arc  very  unwholefon^e  j  fometime  to  a  Degree, 
that  makes  them  mifchievous  to  whole  Communities^  and  perhaps  Nations.  I 
remember  I  have  feen  a  noizb\cInJlance  of  this  in  thok  huge  ^ndunjightly  Tu- 
mours about  the  7^r<7^/,  which  are  obierved  by  Travellers  to  be  exceeding  com- 
mon, among  thofe  that  inhabit  the  lower  Tracks  of  Ground  that  lie  between 
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the  Rh^etim^  Helvetian^  and  fome  other  nei^bouring  MouutaiHS  %  which  oum^ 
flrous  Swellings  are  generally  itxiputed  to  the  Snow-water^  that  flow  fi-om  the 
Mountains^  and  make  the  uuial  Drink  of  tjie  meaner  Sort  of  People  i  whence 
'tis  obferv'd,  that  Pcrfons  of  better  Condition,  who  drink  fFine  more  than 
Water ^  are  either  not  at  all,  or  far  lefi  troubled  with  thefe  d'ufiguringGntrts^ 
lis  they  call  them.  But  much  more  notable  Inftances  to  our  prefent  PurpoTe 
are  afforded  me,  by  that  great  and  yet  living  Traveller^  M.  Tavermer^  Baron 
o£  Aubonne^  who  1  peaking  of  a  Nation  of  C^/r^j  or  Negroes^thzl  come{bme« 
times  to  trade  with  the  Portugueze  from  a  remote  Part  of  ^riV^  informs  us, 

*  ^hat  the  Water  of  their  Country  is  very  bad^  which  is^  (fays  he)  theReafan  that 

*  sheir  I'highs  do  fwell^  and  it  is  a  Wonder  to  fee  any  of  themfrejf. .  Nay,  which 
is  far  more,  where  he  fpeaksof  the  African  Kingdom,  or  Empire  o£MMomo* 
tapa^  he  has  this  memorable  Paflage,  ^  Tie  Natives  never  livelong^  by  reafon 
<  of  the  Badnefs  of  the  Waters  in  we  Country.  For  at  the  Age  of  zf  they  begin 
to  be  dropjical^fo  that  ^  tis  a  great  Wonder  if  any  amongthem  live  above  ^  Tears. 

Thefe  People  might  probably  be  much  relieved,    and  be  brought  to  live 
as  long  as  other  Nations,    if  tney  had  (b  compendious  a  way  as  that  of  the 
Patentees^  to  provide  themfelves  plentifully  with  Waters  whole  Crudity  is 
corre&ed,  its  groffer  and  heavier  Parts  feparated,   and  its  Brackijbnefs  de- 
ftroy'd  by  the  Fire,  as  its  AAion  is  regulated  and  help'dby  their  Invention. 
The  Experiment,  mentioned  in  this  Paper,  was  try'cl  at  a  Meeting  of  the  R.  S. 
Feb.  17.  169^.  by  Dr.  Sloane^  with  a  Succefi  anfwerable  to  the Aflertions  of 
r  the  honourable  Author,  and  that  a  Drop  or  two  of  Spirit  ofSalt^  mi^twith 
common  Water^  would  be  by  the  fame  Method  difcovered. 
3ri>r.HoA     ^'  At  a  Meeting  of  the  R.  S.  Mar.  i.  169^.  Dr.  Hook  read  a  Le&urecon- 
'^'  P"  ^39*  cerning  a  Method  of  his  own  for  the  diicovering  the  fmalleft  Quantity  of 
Salt  contained  in  Water j  from  a  Principle  of  Hydroftaticks  %  and  «fter  his  Dif- 
^     courfe  thereof  he  produced  the  Apparatus^  which  he  had  prepare4  (o  -^ibic 
the  fame  before  the  Perfons  then  prefent. 

The  Afe//&^i  of  doing  which  0/>^rtf//V»  was  by  means  ofa  large  P^^/^  of  GJ^, 
fbmewhatoftheShapeofa^(?//-^^ai,the£^//of  which  j3  was  about  2  Inches 
Diam.  but  the  Stem  or  Neck  thereof  C  C,  was  notabover?  of  an  Inch.  This 
was  fo  poifed  by  Red-Lead  put  into  it,  as  to  make  it  but  a  little  heavier 
than  fair  or  frefh  Water.  Tnen  this  Poife  was  fufpended  by  the  fmall  Stem 
to  theErud  of  a  {lender  Beam^  A^  which  was  very  tender,  and  being  not  over- 
charged with  Weight,  would  turn  with  a  fmall  Part  of  a  Grain.  This 
Beam  was  hung  on  ^fleady  Frame^  and  the  Poife  hanging  at  one  End  of  the 
&me,  covered  with  the  Water  to  a  certain  Mark  or  Divijion  made  on  the 
fmall  Neck,*  at  jD,  it  was  fo  counterpoifed  by  fome  fmall  Weights  put  into 
the  oppofite  Scale  of  the  Balance,  F.  Then  the  Weight  of  the  Water  con- 
tained m  the  Ciftern  or  Veffel,  EEy  into  which  the  Poife  was  immerfed,  (being 
firfl:  known,  a  1000''*  Part  of  its  Weight,  was  taken  of  common  Salt, 
weighed  out,  and  put  into  the  whole  looo  Parts  of  the  Water^  which,  by 
being  itirred,  foondiffolved.  Then  the  Poife^  fufpended  as  before,  was  view'd 
and  examined  by  many  then  prefent,  ana  they  manifeftly  faw^  that  near 
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lititf  an  Inch  more  of  the  Neck  cmeiged  out  qF  the  JTater  Co  feaiboed,  than 
did  before  the  looo'^  Part  of  Salt  was  dijolved  therein. 

This  was  only  one  Ufc  of  this  Method  of  difcovcring  very  fmall  Altera^ 
tms  in  the  Can^iiution  of  BoditSy  the  lame  Author  having  lon^  fince,  namely, 
OSlob.  If.  16^7.  ihewn  to  the  fame  Society  a  Method  of  difcovering  divers 
Jlterations  muoh  more  curioui,  namely  to  the  176000^^  Part  of  its  Height. 

XVII.  There  is  an  old  Spring  in  the  Diocels  of  Paderhom  in  Wtjlpbalia^  An  i    , 
which  lofcs  it  fclf  twice  in   ^.i  Hours  >   coming  always  after  6  Hours  back^'>^ 

again  with  a  great  Noife,  and  (b  forcibly  as  to  drive  x  Mills  not  far  from ^. 

its  Source.    The  Inhabitants  call  it  the  Bolderborn^  as  if  you  (hould  fay,  the  ^'  '*  "^* 
B^yjlcrous  iSfriug. 

^VIII.  Lay-willy  near  Torhay^  is  about  6  Foot  long,  and  f  Foot  broad,  and  near  An  EtitAnfi 
S  Inches  deep,  which  ebbs  and  flows  very  oiten  every  Hour,  vifibly  enough.  TorL'/ 
I  am  informed,  'tis  mod  conftant  Winter  and  Summer,  tho*  I  am  apt  to  dt.  wi 
think  it  moves  fefter  in  Winter,  when  the  ITell  is  fuller,  than  in^ZotTit. 
Suiomcr:  Becaufe  when  I  ohfervcd  it  firft,  (in  July  1691)  I  think  it  flowed 
Ibmewhat  quicker  than  I  found  it  did  on  my  fecond  Obferuationj^  toward  the 
End  of  Juguft  following ;  for  the  Heater  was  then  confidcrably  fhrunk  in 
the  WcU^  notwith Hiding  we  had  for  about  a  Fortnight  much  Rain  :  And 
tho*  when  once  it  began  to  flow,  it  performed  its  Flux  and  Reflux,  in  lit* 
tie  more  than  a  Minute's  Timei  yet  I  obferved  it  would  (land  at  its  low- 
eft  £bb  fometimes  two  or  three  Mlqutes ;  fo  that  it  ebbed  and  flowed  by  my 
Watch,  about  16  Times  in  an  Hour,  and  fometimes  I  have  been  told  zo. 
As  foon  as  the  /jPa/er  in  the  IVell  began  to  rife^  I  faw  a  great  many  Bubbles 
ofcend  from  the  Bottom^  but  when  the  If^ator  besan  to  fall,  the  Bubbling 
immediately  ceafed.  I  meafured  its  high  and  low  Water  Marks,  and  found 
them  ^between  f  and  6  Inches  diflant  i  not  of  Perpendicular  Depth,  but  as 
it  fpread  it  fdf  on  a  broad  Stone,  as  the  Sea  does  on  a  Beach  or  Shore. 
Tho*  I  am  apt  to  think  its  Perpendicular  Height  wouW  be  as  much,  or  more 
in  that  Time,  were  its  Out-kt  damm'd  up  to  try  an  Experiment}  for  as 
it  rifes,  it  runs  out  with  a  fmall  Stiream^  which  is  greater  or  leis,  according 
as  the  Water  in  the  ITeU  rifes  and  faHs. 

That  it  has  any  Communication  with  the  Sea  is  not  manifoft,  nor  is  the 
Water  brackifh  at  all.  The  whole  Country  adjacent  is  very  hilly  all  along 
the  Coaft,  infomuch  that  from  Brixbam  to  the  Top  of  the  Hill,  is  about  a 
Mtk  and  half  >  smd  the  Well  is  about  half  way  up  the  Hill,  (which  hereabout 
is  fomewhat  uneven  and  interrupted)  and  comes  out  at  a  fmall  Defcent,  yet 
confidcrably  higher  than  the  Surface  of  the  Sea. 

I  tried  it  with  an  Oaken  Leaf^  as  foon  as  I  faw  it  the  firfl:  Time,  but  could 
not  find  it  change  Colour.  I  drank  of  it,  *tis  very  foft  and pleafant,  has  no 
manner  of  Rou^mefs  in  it,  and  ferves  for  ^  manner  of  Ules  to  the  Coun- 
try People  in  their  HouTes^  they  alfo  ufe  it  in  Fevers,  as  their  ordinary  Diet- 
^dc,  which  (tt4:oeeds  mighty  wdl 
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^'^■^    XIX.  I.  Having  crofeM  ttic  River  Dravufy  ani  paffcd  Mount  Lttihl  itt 
carnioia  ^^thc  Camick  Alps ^  by  that  noble  Paflage  cut  thro*  mc  Rocks,  and  vaulted'' 
&own?i^'litc  that  of  Paujilyppe  near  Naples^  I  went  to  Broumzzai  t  Leagues  from 
^4-p.  >o83-whence,  and  beyond  the  Hills,  is  the  Zircbnitzer  Sea^  receiving  that  Name 
iuu^9,  p.   g^^  Zircbnitz^  a  Town  of  about  500  Houfes. 

This  Lake  is  near  z  German  Miles  long,  and  one  broad.  On  the  Soutfr 
fide  thereof  lies  a  great  Foreft^  and  on  tfc  North-fide  the  Country  is  flatj 
but  the  whole  Valley  is  encompafled  with  high  Hills,  at  fotne  little  Diflance 
from  it.  But  I  (aw  no  Snow  upon  them,  tho^'upon  other  Mountains  in* the 
Country,  I  obfcrved  Snow  in  June.  XJ^on  Hills  on  the  fide  of  great  Lakes^ 
the  Snow  lies  not  fo  long  as  upon  Hills  more  diftant. 

This  Lake  is  well  fiUM  witn  Water  for  the  greateft  Part  of  the  Year,  but 
in  the  Month  of  June  it  finketh  under  Ground,  not  only  by  Percolation^  or  fall- 
ing thro*  the  Pores  of  the  Earth,  but  retireth  under  Ground  through  many 
great  Holes  at  the  Bottom  of  it  j  the  little^  if  any,  that  irmains  in  the  hiHy 
or  rocky  Part  is  evaporated:  And  in  the  Month  of  SeptenAer^  it  rcetims 
by  the  lame,  and  in  a  fhort  time  covers  the  Traft  of  Earth  again,  but  I  can* 
not  determine  the  Space  of  Time  to  a  Day.  This  Return  and  jfjcent  is  fy 
fpecdy,  and  it  mounteth  at  the  Holes  with  Tuch  Violence,  that  it  fprings  out 
of  the  Ground  to  the  Height  of  a  Pike.  The  ITater  that  ipouts  feems  ibmc* 
Vhat  clear  in.  the  Air,  but  being  fpread  about,  looks  as  formerly  in  the  Lake. 
The  Holes  generally  are  ftony,  not  in  foft  or  loofe  Earth  j  yet  in  one  or 
two  Places  the  Earth  hath  been  known  to  fink,  and  fall  in,  particulariy  near 
a  Village  call'd  Sea-dorf.    They  are  of  different  Largcneft  and  Figure^  feme 

} perpendicular  at  the  Beginning,  and  then  oblique >  others  oblique  at  ftrft, 
carcc  two  exa&ly  alike.  Such  Holes  I  have  feen  in  other  Parts  of  Carmok^ 
and  in  other  Countries  alfo.  W^e  have  a  Hole  call'd  EUen  H^le^  not  made 
by  Art,  but  naturalfy,  in  the  Mountains  in  the  Peak  Country  of  Derhyjbire^ 
above  80  Fathoms  deep.  The  jgreat  Holes  are  the-  famt  every  Year,  but  pof^ 
fibly  part  of  the  Water  may  fometimes  find  or  make  new  Paflages  thro'  the 
Crevices  and  cribrous  Parts  of  the- Field. 

When  the  Water  goeth  firfl  away,  thcjr  fee  it  in  thefe  Holes  for  a^  while^ 
but  afterwards  it  defcends  lower  out  of  then:  Sight. 

This  Piece  of  Ground  in  the  time  of  the  Retirement  and  ABfence  of  the 
Water  is  not  unfruitful,  but  by  a  (peedy  and  plentiful  Pfoduftion'  of  Grafs^ 
yicldcth  not  only  a  prcfent  Suftenance  for  the  Beafts  of  the-Field,  but  a  good 
Pi-oviffon  of  Hay  for  the  Cattle  ih  Winter. 

The  Lake  is  not  only  thus  filPd  with  Water ^  but  every  Year  well  ftoredwith 
Ftjh.  The  Prince  of  Eckenberg  is  Lord  of  it,  and  of  much  Country  thereabout* 
But  upon  the  retiring  of  the  Water  t^X  have  Liberty  to  filhv  and  the  Fijber^ 
men  (landing  up  to  trie  Wafte  at  the  Holh  before  mentioned^  intercept  the 
Paffage  of  the  Fijh^  and  take  a  very  great  Number  of  thenr,  which  otherwife 
would  be  fecurc  for  fome  Mhntbs  under  the  Earthy  and  not  feil"  to  return  in  Sep. 
But  at  that  time  the  Prince  will  not  permit  them  to  make  any  fuch  Attempt, 

The  Fijb  of  i\i\s  Lake  have  a  clofer  Habitation  than  thofe  of  any  other 
I  know }  for  they  pals  (bme  Months  under  the  Earth,  and  a  good  part  of  the 
Winter  under  Ice.    I  could  not  learn  that  there  were  any  Otters  in  this  Lake^ 

which. 
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yAiicb  otbcrwilc  dnift'piobablv  have  taken  the  (ame  Courfe  with  the  HJb^ 
not  that  there  were  any  remarkable  extraneous  Subflances ,  any  Vegetables, 
or  unknown  Fifhcs  brought  up  by  the  Water,  but  thofe  which  come  up  arc 
of  the  (ame  Kind  with  thofe  t^bich  defcend. 

The  Bottom  of  the  Lake  is  not  even,  nor  near  about  the  fame  Depth,  but 
fomctimes  z-  Foot,  and  then  fuddenly  zo  Yards  deep.  And  becaufe  the 
Fifli  haunt  the  deep  Places  more  than  the  Shallows,  they  have  given  Names 
to  the  feven  chiefcu  Cavities  or    Valleys  in  the  Lake. 

The  Water  is  not  always  at  the  (ame  Height,  but  fomewhat  diilering  ac- 
cording unto  Rains,  Snows,  or  Drought  i  and  they  are  fendble  of  its  height 
by  the  Tops  of  the  Hills  in  it,  and  its  fpreading  toward  Zircbnitz^  but  it  alters 
not  very  much  till  it  bejgins  to  go  away. 

No  River  enten  it,  but  only  inconhderable  Rivulets  on  the  South  and  Eail; 
fide  I  nor  hath  it  any  other  Dilchargc  known,  but  by  the  Holes. 

There  are  alfo  divers  Caverns  acid  deep  places  in  the  Country  of  Camhla^ 
even  where  there  is  no  Water. 

Between  Sea-dorf  and  Nider^dorf^  the  Ground  fometimes  finks  in  (cveral 
Places  upon  the  fudden  retiring  of  the  Lakei  and  the  afore(aid  Prince  of 
Eckenberg  was  once  fo  curious,  as  to  defcend  into  one  Hole^  thro*  which  he 
paiTed  under  a  Hill,  and  came  out  on  the  other  fide  ^  as  I  was  informed  by 
M.  Andreas  JVlfer^  the  prefent  Judge  of  Zircbnitz^  and  alfo  by  Johannes  JVifer^ 
v^ho  hath  formerly  heU  the  (ame  Place. 

The  Country  is  high  about  the  Lake,  but  the  Lake  is  not  high  in  Refpeft 
of  the  Countiy  near  it,  but  low. 
The  Snow  rails  not  till  after  the  Lake  is  retum'd. 

This  Lake  probably  may  hold  Dependance  of,  and  Communication  with 
fome  fubterraneous  great. Xaite,  or  Magazine  of  Water  belonging  to  thefe 
hilly  Regions,  which  when  full,  and  running  over,  may  vent  it  (Sf  with  Force 
and  I^enty  into  this  Field  ^  and  when  fcant  of  IVater^  ab(brb  and  drink  in  the 
lame  again  >  xht  Water  of  the  Lake  returning  but  from  whence  it  came^  having 
no  River  running  out  of  it  whereby  to  be  cmcharged. 

I  went  al(b  to  a  noted  Stone,  commonly  called  tne  Fijhers-Stone^  which  hath 
fomewhat  of  the  Ufe  of  the  Mlefcope-pUlar  at  Grand  Qiiro.  It  is  a  large  Stone 
upon  one  of  the  Hills,  or  elevated  Parts  of  the  Field,  which  wheruocver  it 
appears  above  Water ^  the  Fijbermen  l)eingupon  the  Lake^  take  notice  of  it,  and 
know  thereby,  that  in  a  few  Days  the  Water  will  retire  under  Ground.  For 
after  the  fillmg  of  the  Lake  in  Sep.  the  Water  never  decreafeth  fo  low  again, 
as  to  let  the  Fijber-fione  appear,  till  it  i)egins  to  retire  under  Ground. 

I.  This  Lake  was  by  the  jtntietas  calVd  Lugea  Palus^  by  the  Modems,  La^  m^  u.  j. 
cus  Lugeusj  tho'  at  prefent  it*  Jjitin  Name  1>c  Lacus  CirknicenJiSj  in  Hi^b-dutcb^  \Si^^ 
Zirchniferfee^  and  in  our  Carnialan  Tongue  Zirknifco  Jefero.     Why  it  was  (on.  i»i.  p. 
called  of  old,  is  unknown,  or  very  uncertain,  but  the  Original  of  tne  pre(ent  ti'* 
Name  is  more  fure,  it  being  derived  from  the  adjacent  Town  of  Or  knits  % 
and  that  had  its  Name  from  a  Cbapel  of  the  Firgin  Mary^  which  at^  firft  ftood 
alone,  but  now  the  Town  is  built  round  it.    This  Cbapel  was  no  great  Edi- 
fice at  firft,  and  therefore  was  called  the  littJe  Cbapel^  which  in  the  Language 
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of  the  Country  is  Zirkviza  %  whence  the  Lake  vas  named  Zirkvljfc^  Jeferoy^ 
or  the  Chapel'LAke ,   but  now  by  Abufe,  v  being  changed  into  n^  ZirkHif€$* 

Je/ero. 

It  is  diftant  from  the  Capital  City  of  the  Province  Labac  6  German  Miles, , 

it  is  a  good  German  Mile  long,  or  better  than  4600  Geometrical  PaceSy  and  is 

about  half  as  much  in  breadth.    Its  ordinary  Depth  is  10  Cubits^  its  leaft  f  or 

(5,  rarely  ^^  but  its  greatcft  is  16  Cubits.    It  is  every  where  fiirrounded  witji 

woody  Mountains,  which  on  the  South  and  Weir-fide  arc  very  high,  and 

3  Miles  broad,  running  far  in  length  into  the  Turkijh  Country,  and  afford 

nothing  but  horrid  ftony  Deferts,  overgrown  with  Trees.    On  the  North 

and  Eaft-fide,  there  is  between  the  Mountains  and  the  Lake,  a  fmall  Ter* 

ritory,  which  tho'  narrow,  is  neverthelefs  plcafant,  and  is  inhabited  by  one 

Town,  3  Caflles,  and  p  Villages,  atid  adorned  with  20  Cfaurche^^.  as  may  be 

tF/>.  60.  feen  in  the  Map,  which  was  c&awn  by  my  felf  upon  the  Place  with  all  pofl2)le 

Care. 

In  the  Mountain  call'd  Javornik^  flanding  near  the  Lake,  there  arc  two 
Holes  J  or  exceeding  deep  Precij)ices,  in  which  many  thoufand  wild  Pigeons 
rooft  all  the  Winter  j  cntring  in  Autumn^  and  coming  out  with  the  firit  of- 
the  Spring:  What  they  live  upon  in  thefe  Caverns  is  unknown,  but  I  take  it 
to  be  the  nitrous  Sand.  In  another  Hole  call'd  Stivenza^  *tis  the  Belief  of  the 
Country  People,  that  the  PVitches  hold  their  Aflcmblies,  becaufe  that  feve- 
ral  times  Lijgnts  like  Ignes  fatiii  are  obfeived  there.  On  the  Top  of  this  Hiir 
is  a  Hole  ofan  unknown  Depth,  out  of  which  there  often  breathe  out  noxious  . 
Hail  i  and  for  this  Reafoa  the  Prieft  of  Zirknits^  every  ffH^itfon- Monday y  goes 
to  the  Hole  in  Proceflion,.  and  ufes  over  it  a  certain  Form  of  Exorci/m.^ 

There  run  into  this  Lake  continually  8  Rivulets.     The  two  leaft  are  call'd'. 
Bellebrecb  and  Trefenz^  the  }**  is  the  Fountain  Oberch^  out  of  which  abundance 
of  fVater  gufhes  with  great  Force  5    ther  ^\   ^^\  and  6^\  call'd  Steberziza^ . 
Linjinziza^  and  SeromfSiza^  may  for  their  Bignefi  deferve  the  Name  of  Ri- 
vers J  the  7***  Martinfchizay  breaks  out  at  a  Cleft  in  the  Rock :  The  laft  caUed 
Cirknizer-bachy  is  a  pretty  large  River. 

Now  this  Lake  being  every  where  furroundcd  with  M6un tains,  and  no 
where  running  over,  Nature  has  given  it  two  vifiblc  Channels,  or  ftony  Ca- 
,vcrns,  caird  yelka  Karlouza  and  Mala  Karlouzoj  by  which  the  Water  runs 
under  the  Mountain^  and  a  j^  concealed  fobtcrrancous  PaflSge,  which  with- 
out dbubt  communicates  with  the  other  z  under  Gipund  (as  I  ihall  hereafter 
Fig.  <S I. prove.)  Thefe  haying  run  half  a  German  MHe^  come  out  at  the  other  fide  of 
the  Mountain^  near  tiie  Chapel  of  St,  Cantian^  as  I  have  faithfully  drawn  ity. 
in  a  Defert'place^  at  a  ftony  Cave  Ay  and  become  the  River  called  by  the  In- 
habitants Jeferoy  that  is,  the  Lake.  Thi^^River  Jefefo  marked  By,  is  rcafonably 
big,  and  having  run  half  a  <^rter  of  a  Mile,  enters  a  wide  fiony  Cavern  /, 
running  IJowly  under  the  HiH  for  the  Space  of  a  good  Mufguet-Jhot  j  then 
coming  out  again  on  the  other  (ide,  after  it.  has  run  thro'  a  (mall  Plat  m  my 
it  ehters  a  \^  tavern  or  Grmo  C,  wherein  having  pafled  f o  Paces,  one  may 
fay  Sijl^  Viator^  f^P^f  ujtray  for  it  runs  no  bnger  peaceably  as  beforpj^  but  witfi 

great 
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ttekt  IJcWs  Mid  Roaring  Mb  down  %  ray  mKh  iodiaod  Channel  of  Stone, 
Jo  that  neither  I  nor  any  elfe  dutft  follow  it  farther.  In  jMne  i6yS.  I  went 
my  felf  in  a  fmaU  Fifher  -  boat  under  the  Mountain,  through  tne  Cave  7, 
and  entred  the  Grotto  C,  till  I  catne  to  the  aforefaid  Falls,  without  any  Dan- 
ger or  Trouble,  the  Paflage  being  wide  enough. 

It  mud:  be  noted,,  that  the  Vallev^  wherein  this  River  yefer^  runs,  is  exceed- 
ing fteejp,.  but  the  Pli^  of  Ground  i»  m  is  plain  and  ilony,  of  im  Oval  Form, . 
aod  is  mrrounded  with  (as  it  were)  a  very  high  Rampart  K  K  ICy  (o  deep 
that  it  would  be  impoflible  for  a  Cat  to  climb  out  of  it,  unle&  at  one  Place, 
whereat  a   Man  may  make  a  Shift  to  go  up  and  down,  tho'  not  without 
Peril  of  his  Life  5  the  Way  being  in  fome  Places  not  above  three  or  four  In- 
ches, and  no  where  above  6  Inches  wide!    In  the  STear  1684,  1  went  down 
here  in  Company  with  a  French  Gentleman^  but  the  Water  being  up,  and  we 
wanting  a  ooat,  we  could  not  go  under  the  Hill,  nor  enter  the  Grotto  C-, . 
fo  we  returned,  and  with  great  Difficulty  defcended  by  a  fteep  and  narrow 
PaiT^e  at  />,  and  came  to  a  Cave  bigger  than  smy  Church,  throueh  which?: 
the  River  Jt/ero  runs.    Here  we  found  (evend-  Figures  of  Stone,  tfic  Work-^ 
mai^ip  of  Nature,,  and  ftrange  Holes  and  Caverns  in  the' Earth >  but  by 
rcafon  the  River  was  then  up,  we  could  go  no  farther.     At  othir  Times 
when  the  Water  is  down,     one  may  go  with  lighted  Torches  a  great  way . 
under  Ground  >  and  it  i&  faid  there  are  here  verv  odd  Figures  formed  by^ 
the  Petrified  Water :  Among  the  reft  one  refemoling  a  w  eaver  at  Work,.* 
of  which  the  Country  People  want  not  their  Superftitious  Traditions. 

But  to  return  to  our  Lake>.I  fay,  that  about  the  Fewft  of  St.  Jamefs^ 
fide^  and  fometimes  not  tiU  ^ra)f,  the  Water  runs  Away,  andit  isDiry:  B6t: 
it  fin» -again,  and  moft  commonly  in  ORohtr  or  Nownmry  yet  fd  aiS  not  to  ob- 
fcrvc  any  certain  timej   for  fometimes  it  has  been  dry  twice  or  thrice  in  a. 
Year  :  as  in  the  Year  i6%y  it  was  dry  in  Januarf.     A^in  the  Water  be- 
gan to  draw  off,   on^the  I/***  of  jltiguft'Sf:  iNT.  dnd  it  Was  quite  dear  by  dfle 
8^^  of   Septernher-y    and '  thi^  •g^ftnt  Yeit  »*8%  it  has  been:  tfhrice  empty, , 
'Which  makes  the  Fifiiing  very  ppor  an^  inconfideraMe.  •  Sdnietimes  aciiny^ 
tho'  but  fcldom,.it  has  happened  to  be  three  or  four  Ycirs  together  fuTl  of 
Water,  and  then  is  the  bdft  of  the  Fifhing.    But  it  never  yet  was  oblervtfd^ 
that  this  Lake  was  dry  for  a  whole  Year  tognher.  -      ' 

The  Right'  of  Fiftiing  in  this  Lake,  won  certain  'jTeitrts  agreed  ott,  doer 
•at  this  time  belong  to  the  LAirdAips  or'CaiftterfijHowlhg,  i.  to  JHfaaJ^g^  z. 
Sieegffergj  /^.  Laasy  4.  Schneeper^y  S-^^^P^^   ^'  ^  «y/W«»«r,. which  is  a*' 
Momk&ry  of  Ciftfrtian  Mojfks. . 

There  are, 3  Iflands  in  this  Lake,  viz.  Mala^Gorizd  jsmd  .^f //f^-Gterfeif  j;  whicffi" 
«  unmhabitcd :   The  ^j^  is  a-  very  pretty  IflaridtcaHcJ  Fvr^iihy  .thfX  irf  ftafo- 
»*Jy  b^,  havii^uponitaViHagc  of  ^nif^(^^c^td[OAocki''^h^ 
wpon  a  Httle  Eminence  ftands^  a  Ckureh,  which-  Js^'tio^imiiU  G^niament.    Thore* 
that  live  on  it  have  Fields,  Meadows,  Paftures,  Wood^  Gardcpy, and  Orchards,  , 
and  all  things  neceflary.  for  Life. 

There  is  alfo  a  very  fine  Peninfula  all  covered; whh  Wood,  called  i>^n;^^*.  - 
When  the  LAc  is  ttp,  and  one  copies  m*  Bo^t;  betWteiDi  ^Kd  IiJ?<)d  Fofnei  and . 
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this  Temrifula^  tlie  farther  Part  of  the  Lake,  lying  under  tke  Mountain,  very 
well  refcmblcs  a  curious  Port  for  Shipping.  Ac  the  fiirther  E^d,  when  the 
Water  draws  off,  there  appear  Rows  ot  Stakes,  a  Sign  that  there  hath  been 
formerly  a  Bridge^  and  t^herefore  it  is  at  this  Day  called  the  Old  Bridge. 

In  this  Lake  there  are  many  Pits  in  the  Shape  of  BaTons  or  Cauldroos, 
which  ai-e  not  all  of  the  (ame  Depth  or  Breadth  \  the  Breadth  of  them  be- 
ing from  10  to  60  Cubits  more  or  le(s,  and  the  Depth  from  8  to  lo  Cubits. 
1»  the  Bottom  of  the  Pits  arc  fe^xral  Holes,  at  wJiich  the  Water  and  Fiihes 
enter,  when  the  Lake  ebbs  away. 

The  principal  Pits  in  which  they  fiih,  are  1.8,  fituated  and  named  as  is 
Fig.  60.  reprefented  in  the  Map.  They  are  caUcd  Maljoberch^  Velkjobercb^  Kamiju^ 
Sueiuskajamma^  Vadoms^  Lonretfchka^  Kraloudour^  Refcbeto^  Ribejkajamma^ 
Rethjcy  Sittarzai  JJpan^^  <khnoy  K^^a^  AiuT^  Zejlenza^  Pounigk^  and  Levijbe. 
Betides  thefe,  there  are  feveral  <ot^er  leflcr  Pits  of  no  Note,  becaufe  there  is 
no  (lich  fUhing  in  them  as  in  thofe  but  now  mentioned. 

fn  the  Months  of  June^  July  and  Auguft^  when  this  Lake  begins  to  draw 
ofl^  it  grows  q^ite  dry  in  zf  Days,  if  no  great  Rains  intervene.  And  the 
afore£ii(/^^i  8  Bits  ^re  .iill  emptied  the  one  after  the  other,  in  a  cenain  and  ne\'er 
failing  Order  of  Time. 

When  the  Lake  begins  to  fink,  which  appears  by  a  certain  Stone,  which 
they  obierve,  the  Inhaoitants  of  the  Town  called  Oberdarff  or  Seedorf^  give 
notice  thereof  to  all  the  neighbouring  Fifhermen,  that  are  appointed  by 
the  feveral  Lords  having  Right  in  this  Fifliing.  The  People  of  this  Town 
have  Order?  not  only  to  watch  the  felling  away  of  the  Water,,  but  like- 
wife  to  take  care  that  no  body  predime  to  fiili  in  the  Lake  when  it  is  full 
of  Water  ^  that  bein^  forbidden :  So  that  thefe  are,  as  it  weie  the  Keepers 
of  the  Lake. 

I .  The  firft  Pit  called  Malijobercb^  is  not  properly  a  Pit  like  a  Cauldron, 
but  only  a  Depreflion  of  the  Bottom  without  any  Holes  in  it :   But  there 

Sows  much  (jrafs  and  Weeds,  and  many  Fifh  are  catch'd  therein:  Three 
ays  after  the  Water  be^ns  to  ebb,  this  Pit  is  emptied :  Then  the  Pariih 
Clerk  of  Seedarf  gives  notice  thereof  by  tolling  a  Bell,  and  all  the  Inhabitanu 
of  the  Town,  Old  and  Young,  Men  and  Women,  lay  afide  all  other  Bufi- 
nefs  and  go  to  HHiing,  ftark  naked  as  ever  they  were  bom,  without  any  Re- 
gard to  Modefty  or  Bhame« 

The  Fiih  they  catch  they  divide  in  halves,  one  Part  they  give  to  the  Prince 
of  Eggenburgy  as  the  Lord  of  the  Mannour^  the  other  halt  is  their  own, 

z.  The  Pit  Felkjobercb  is  empty  the  j«*  Day  after  Malijobercbj  the  Manner 
and  Right  of  filling  as  in  that. 

}.  Four  Hours  after  this,  the  Pit  Kamine  begins  to  empty  j  here  they  ge- 
nerally fifh  with  a  Trawle,  as  in  feveral  other  Pits  of  leflcr  Note,  having 
firft  purchafed  X^ve  of  the  aforeCiid  Lord  of  the  Mannour.  Here,  as  like- 
wife  m  the  Pit 

4.  Sueiujkajamma  (which  finks  one  Hour  zher  Kamine)  is  much  Fiih  caught, 
and  Abundance  of  langc  Crabs-,  but  they  are  lean,  and  of  no  good  Tafte. 

f  •  The  fifth  VitPodom  dries  f  Days  after  Kamine.  In  this  and  the  other 
Pits  which  follow  they  fiih  with  a  lorig  Net  or  Sayne.    Herein  they  can  have 
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M  more  than  five  or  fix  Hawls,  by  tea&n  of  the  great  SwSftnels  wherewicir 
the  Water  runs  away  at  the  Holes  in  the  Bottom^  (which  is  fuch  that  a^ 
Horfe  can  hardly  keep  pace  with  it)  and  carries  away  the  Fifii  with  great 
Violence  tinder  the  £arth.  Sometimes  when  Fifhermen  are  not  nimble,. 
they  can  fcarce  get  two  Hawls  before  the  Water  be  gone^  to  prevent 
which  they  have  a  Mark  near  this  Pit«  viz.  the*  St9ae  Jiibejkekamen^  that  fs 
the  Fijber* sStone^  which  as  (bon  as  it  oefiins  to  appear  opon  the  Recefs  of 
the  Water,  gives  notice  that  it's  time  to  begi»  the  Fifliing. 

tf.  The  Pit  lAuretfcbka  is  evacuated  a  Day  and  a  half  after  Fodm^s^  theFiih* 
iag  is  after  the  fame  Manner,  wd  the  lame  Cautioa  neceflary,  becauie  of 
die  fudden  Receft  of  the  Water- 

7.  The  Water  leaves  the  Pit  Krahuiour  xz  Hours  after  iMtretfcbka^  and» 
3  Da^  after  that 

8.  The  Pit  RefibHo.  In  this  latter,  in  the  Year  i68f,  after  the  Lake  had* 
been  fome  Years  without  being  dnr,  there  were  takoi  at  the  firft  Hawl^* 
2)  Cans  of  Fifh^  at  the  x^  17.  and  at  (he*  1^9^  a»  I  have  been  credibly  in- 
fenned  by  thofe  that  were  prdent 

p.  The  Pit  Ribejkajamma  falls  dry  at  the  fame  time  with  Refibetv^  whicb 
is  that  next  to  it.  In  this  Pit  they  fiih  under  Ground,  which  is  a  Curioiity 
not  unpleaiant,  and  differing  from  all  the  reft.  For  there  is  in  the  Bottomi 
a  great  Hole  in  the  Stone^  by  which  Men  may  eafily  go  down  with  light^. 
Torches^  as  into  a  deep  Ciftem  s  ^od  them  is  under  a  large  Cavern  tike  a. 
Vauk,  die  Bottom  or  Pavement  whereof  is  as  it  were  a  Sieve  full  of  little. 
£blesy  whereby  the  fFater  nins  away  leaving  the  Fifl)  dry,,  where  they  arQ: 
caught. 

10.  The  Pit  Reibje  is  empty  two  Hourr  after  JRibeJkajanMa^  and:  is  of  n^ 
great  Confequence  for  Fifti:  An  Hour  afto:  this^  the  Pit  ii/.  Sittarzay,  and^ 
in^  or  6  Houn  more  12.  Ufonza  &lla  dry. 

\y  The  j**  Day  after  Rejcbeto  the  Pit  Gebno  is  evacuated  $_in  diis  they 

av  fifh  with  Nets*'  but  let  ^ '     ' 


mtly  fifh  with  Nets,'  but  let  fall  dry^  and  the  Holes  in  the  Bottom 

fo  finall,  diat  they  exceed  not  the  Sizeof  a  Man's  Arm,  all  the  great  Fiih.aRr 

left  behind  in:  the  Pit..    .     .  •  ; 

14.  Two  Days  after  Gebno  the  Pit  Krt^  becomes  dry  r  In*  tlm.  they  fome-* 
times  take  the  Fifkas  in  the  fonner,  but  the  Holes  being  gi:eater  kt  bigger 
Fiihes.TOfs;  .     .  <  .     -  .  ' 

If.  xhe  Pit  ^Viz  empties  4  or  f  Houks  after  Kotm:  in  this  they  feldcmi 
(ttnkfs  they  cannot  help  it)  let  the  Water  run  away  without  uiing,  their  Nets, 
as  in  Gebno \  becaufe  of  one  goeat  Hole  in,  the  Bottom  whereby  many  great 
Fiflics  may  efcape; 

}6.  The  Pit  Zejknza  fink^  ihite  Hours  after  Jktzy  in  this  they  ^w^y$fij^ 
with  Nets.    As^  in 

17.  Paunigkj  which  is  emptied^  the  next  Day  after  Kot^i. 

iS.  The  laft  Pit  called  Lemfibe  is  evacuated  thic  third  Day  after  Pounigkr 

tbat  is  the  if^^  Day  ftom  the  beginoine  of  the  £(ieGefs  of  the  Water  of  the 

Lakc^  fo  that  in  if  Days  the  fiihing  of  this  Lak^  is  over*/  In  this  laft  Pit 

about  17  Years  lincc,  I  am  certainly  iiifbrmed,  that  there  fi^l  a  Flafti  of  Ligljt'- 

»>g  about  the  time  of  Fifiing^  which  ftunned  a  great  Multitude  of  large 

Fifies^ 


(  3"  ) 

Fijbes^  fo  as  that  they  fitted  i8  Gar^i  with  them:  (By  a  C<in  is  meaot  as 
much  as  one  Horfe  can  draw.)  Theie  FiHi  are  not  properly  tbunderfiruck^ 
but  only  dunned  with  the  Violence  and  Sulfureous  Vapour  of  the  Light* 
ning,  which  makes  them  Tile  and  fwim  as  dciad  upon  (he  Top  of  the  Water; 
but  if  they  be  taken  up  und  |>ut  in  frefli  Water,  thw  foon  recover,  other- 
wife  they  die.    This  is  no  uncommon  Accident  an  this  Lake. 

The  Fiihing  being  thus  ended,  a  Sign  is  given  by  tolling  f  he  Bell  in  the 
Chapel  of  St.  John  Baptiji^  near  the  Town  of  Cirkmtz:  Upon  which  all 
the  Inhabitants  of  the  Neighbouring  Village^)  and  of  Ctrkmtz^  without  Re- 
gard either  to  Age  or  Sex,  go  for  the  m6.ft  part  ftark  naked  into  the  Lake, 
and  look  for  Fifli  among  the  Weeds  and  Sedge,  and  in  th6  (mailer  Piu.  And 
many  creep  into  the  SubterhmeGais  Caverns  «nd  PaiTages,  tnd  fit^l  Store  ef 
large  Fifhcs  there:  They  having  full  Liberty  to  fearch  all  over  the  Lake, 
exceptioe  in  the  ^ts  Piaozej  Ifahe^  and  f^elkjihertb.  This  Baibarous  and 
ImmodeS  Cuftom  of  goins  Naked,  has  been  <>ftea  attempted  to  be  re- 
ckumed  by  the  Csrthujiaii  Mortks^  but  all  in  vain  3 ;  f6r  fo  pr^v^ent  is  a  Habit 
of  vicious  Pi-aftices  over  good  Precepts,  that  they  have  not  yet  btea  able  to 
perfuade  them  fo  much  as  to  cover  their  Secrets*  ;       : 

There  are  befides  the(e  fome  other  Pits  in  the  Lake,  as  Shdmnza^  Mah 
and  FeUuib$bnarza^  in  which  they  fifh  likewife,  as  alfo  \n  Mahrkarlouza  and 
Felka-karUusca :  In  both  thefe  they  ^o  far  utider  Ground ,  with  lighted  Tor- 
ches, and  find  Fifh,  but  thefe  Pits  are  of  no  great  Value.  In  Feikab^bHarza 
ont  may  go  in  at  g^&t  Holes ,  and  defcend  many  Fatbonje  under  Ground. 
Thefe  twb  Names,  ^elia  waAMula^babnarza^  fignify  in  the  Carniohn  Tongue 
the  greater  and  lefTer  Drummer  ^  nor  is  it  without  Reafon  that  thefe  Pits  are 
fo  called ',  for  when  it  ^bunders  and  Ugbiens^  there  is  heard  in  thefe  two  Pits, 
as  it  wepc,  the  Sound  of  many  Dmms  beating,  which  ^ffff«  itfSf  I  heard  with 
my  own  Ears;  it  Thundring  ^  times  fucceffively,  and  the  Sound  of  Drums 
anfwfcring^  accordingly. 

The  twd  Pits  Rarte  and  Pianzi  are  never  emptied,  but  always  remain 
Fenny^  when  the  refl  of  the  Lake  is  quite  <^.  it  is  believed  that  in  thefe 
Pits  the  Fijb  lay  their  Spawn,  and  therefore  it  is  prohibited  to  fifh  in  them. 
In  them  is  an  incredible  Number  of  HQrfe^leecbes^  which,  according,  to  the 
vulgar  Of>ini^  :^underfkand  tertain  Woi^ds^  :fbr  that  upofi  rcpeatii^  them, 
they  will  come  in  great  Parties  towards  him  that  repeats  themj  whereas  if 
ht  be  filent ,  vety  few  of  them  will  touch  him.  Thefe  Horfe-keAes  often 
ftick  upon  the]  People  in  the  Fiihing  Time,  (fbme  of  them  being  difperfed  all 
over  the  Lake)  and  the  Method  chey^  tike  to  get  them  ofl^  is  to  get  fome 
other  Perfon  to  pifs  upon  the  Leecb^  which  makes  it  let  go  its  hb\d  j  and  this, 
V^ithout  any  Rcfpeift  to  Modefty,  is  praOifed  as  well  upon  the  Women  ^.Men. 

There  are  in  the  Mountain  nigh  the  Lake,  but  fomething  higher  than  it, 
two  great  and  terrible  ftoiw  Caves^  the  one  called  Uraimjamma^  the  other 
Sekadulze^  which  th^'  far  dtftant  one  from  the  other,  have  yet  the  lame  KSbBt^ 
^/;k.  \V4ifeii  It  thunders  and  Ughtens^  thefe  two  Cjwj.  do  emit  Water  with  a 
wonderful  4nd  incrftdibte  Force,  aiid^w^th  it  fonietimes  a  great  Quantity  of 
-Ducks^  Wi«h  fome  FUh,  which  I  my  felf  obferwd  ia  O&ohr  i68f,  .not  with^ 
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cot  great  Danger  of  my  Life.  I  took  my  HoHe  and*  rid  crofs  the  Lake  as  far 
is  the  Ifland  Fornek^  in  Company  with  two  old  experiencM  Fijhermen ;  when 
fuddenly  the  Cavern  in  the  Mountain  Silvenza  began  to  breath  forth  mifty 
Vapoury  forming  a  Cloud.  Upon  which  mv  Fifiermen  advifed  me  to  make 
Hafte,  for  without  doubt  thofe  Clouds  would  produce  a  Tempefi.  They  had- 
feirce  (aid  fb,  when  it  began  to  lighten  and  tnunder  dreadfully  ^  and  I  had 
Difficulty  to  periiiade  them  to  accompany  me  as  far  as  the  Pit  Felkabobnarzay 
h6x\g  defirous  to  examine  what  is  faid  of  it,  that  when  it  thunders,  the  Sound 
6f  many  Drummers  is  heard  in  it.  This  I  found  3  times  to  fucceed  as  repor- 
ted, and  then  with  all  the  Speed  we  could,  we  haded  to  the  Ifland  yelkagO' 
riza^  not  being  able  to  ^o  farther,  becaufe  the  Water  was  in  many  Places 
grown  out  ofour  Depth,  where  two  Hours  before  we  had  paffcd  dry.  Here 
we  got  one  of  the  little  F(/i&^r-^(?ii/j,  which  when  the  L^it^  is  dry,  lye  oifperfcd 
here  and  there  on  the  Bottom  >  and  having  got  in  my  Horfe,  we  be^n  our 
Voyage,  but  had  the  ill  Luck  to  overfet  our  Boat,  and  fo  were  obiig'd  to 
fwim  for't,  and  with  much  to  do  aniv'd  fafc  on  the  other  Store.  Then  we 
could  fee  from  the  other  Side,  that  the  Water  guihed  with  great  Impetus  out 
of  the  Cave  SekaduJze^  being  caft  5  or  4  Fathom,  as  if  it  were  forced  by  a 
Fire-Enginej  and  feveral  hYxnA  Ducks  were  thrown  out  by  the /if^/i?r.  It  is  not 
to  be  wondrcd  that  the  Lake  fills  fo  fail,  for  confidering  the  Violence  where- 
with the  Water  rufhes,  it  is  as  much  as  a  great  Rimer '^  this  Cave  Sekadulze^ 
being  a  Fathom  wide,  and  higher  than  a  Man.  It  is  looked  upon  as  a  dan- 
gerous Thing  to  enter  into  this  Cave,  becaufe  the  Water  comes  fo  all  on  a 
ludden,  that  if  it  fhould  chance  to  come  it  is  impoflible  to  elcape  it. 

When  it  rains  moderately,  the  Water  fpouts  with  great  Violence  Two  or 
Three  Fathoms  perpendicularly,  out  of  the  Pits  Koteu  and  ZeJUnza.  It  comes 
likcwife  forcibly  out  of  the  Spring  Trefenz^  as  likewife  out  of  Felkiobercb^ 
bringing  with  it,  at  this  latter,  abundance  otFiJb^  and  fome  Ducks.  But  when 
it  rains  very  hard  and  long  together,  efpecially  with  Thunder^  then  the  Wa^ 
ter  breaks  out  with  very  great  Forces  not  only  from  all  the  aforefaid  Pits^ 
Holes  and  Caves^ui  litewife  at  feveral  thodand  other  little  Holes^  which 
are  all  over  the  Bottom  of  the  Lake^  and  which,  when  the  Lake  is  dry,  drink 
up  the  Waters  of  the  8  Rivulets  that  run  into  it,  fpirting  feveral  Fathoms 
high,  ftom  fome  perpendicularly,  from  others  obliquely,  fo  that  there  is  not 
apleafanter  Sight  than  this.  And  out  oi  the  Pits  Fodonos^  Refcheto^  and  fome 
others,  having  great /iTe?/^ J  at  the  jB(7//^/»,  there  comes  ^with  the  ^^/^  a  great 
Quantity  of  fijh.  In  cafe  of  great  Rains,  the  8  Rivulets  are  likewife  much 
increafed,  fb  that  all  things  concurring,  this  Lake  in  Z4  Hours  Time,  will, 
from  quite  dry,  be  fiiU  01  Water ^  and  fometimes  in  18  Hours  j  tho*  at  other 
times,  it  has  been  known  to  be  3  Weeks  in  filling.  But  it  is  a  conltant 
Obfcrvation,  that  ^bunder  and  Ldgbtning  help  much  to  fill  it  fpeedily. 

This  Lake  being  thus  by  Turns  wet  and  dry,  ferves  the  Inhabitants  for 
many  Purpofes.  For  i^*,  while  it  is  full  of  Water ^  it  draws  to  it  feveral 
Sorts  of  Wild-gee fe^  and  Ducks^  and  other  Water-Fowl^  as  Herons^  Swans^ 
and  the  like,  which  may  be  (hot,  and  are  very  good  Meat. 
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Next,  a^  (bon  as  the  Lake  is  emptied,  they  pluck  op  the  llMfies  MAtTeeisj 
tirhich  make  excellent  lAtttr  for  Cattle.  3.  Twenty  Days  after  it  is  fully 
dry,  they  do  cot  a  great  Qjiantity  oi  Hay  upon  it.  4.  After  theiKij  isin, 
they  plow  it  zed  (O'fr  Millet^  which  fometimcs,  by  the  too  fiidden  coming  of 
the  Water ^  is  deftroy*d :  But  it  generally  comes  to  Maturity.  ^.  While  the 
Millet  is  on  the  Ground,  they  catch  a  great  Number  of  ^uasls.  6.  The 
Millet  being  in,  there  is  good  Pafture  tor  Cattle.  7.  When  the  Lake  is 
dry,  there  is  great  Variety  of  Hunting  5  there  coming  out  of  neighbouring; 
iVoodsy  and  MountainSy  Plenty  of  Hares^  Foxes^  Deer^  Swine^  Bears j  (^c.  to 
foon  as  the  Water  is  gone.  8.  When  it  is  mil  one  may  fifh  in  it.  p.  In 
B^tnter-timey  it  will  be  fo  firmly  frozen,  as  to  bear  all  Sorts  of  Carriages,  and 
is  a  great  Convenience  to  the  People  to  fetch  their  Wood  and  other  Necefla- 
ries.  Laftlyy  At  the  Time  when  the  Water  goes  away,  it  yields  ercat  Abun- 
dance of  Fifh,  as  hath  been  already  laid.  And  that  which  is  moft  wonderful, 
isy  that  all  this  comes  to  pa(s  in  the  fame  Place,  and  the  fame  Year,  viz.  If 
the  Lake  be  early  dry,  and  it  fill  not  too  foon  ^  but  it  is  to  be  noted,  that 
the  Hay  does  not  grow,  nor  is  the  Millet  fopn  all  over  the  Lake,  but  only 
in  the  more  fertile  Places. 

There  are  only  thcfe  Sorts  of  Fiih  taken  in  this  Lake,  ^hich  are  very  well 
tafted.  They  are  the  Muftela  flwoiatiliSy  or  Eel-pout^  lome  of  them  weigh- 
ing z  or  3  Pounds  >  z.  Jencby  fome  of  them  weighing  CiK  or  feven  Pounds* 
And  5%,  Pikes  in  very  great  Plenty,  of  10, 10,  50,  and  fome  of  40  Pound 
Weighty  In  the  Bellies  of  thcfe  it  is  cbmmon  to  find  whole  Ducks  j  Crabs 
are  found  no  where  but  in  the  Pits^  Kamine^  and  Suejujhajamma  :  They 
are  large,  but  ill  tafted. 

.    The  Caufe  or  rather  Modus  of  all  thefe  wondcrfiil  Pbanotnena  in  the  Lake 
^f  Zircbnitz  !$•  according  to  my  Opinion  and  Speculations,  as  folio wcth> 
there  is  under  the  Bottom  of  the  Lake^  anothef  fubterraneouione,  with  which 
ft  commufiicatds  by  the  feveral  Holes  defcribed.     There  ai-c  alfo  one  or  more      - 
Lakes  under  i\iC  Mountain  Javornicky  but  whofe  Surface  is  higher  than  that      | 
oix\itLAke  of  Zirknitz.  This  upper  Lake  is  poflibly  fed  by  lome  of  thofe      j 
many  Rivets,  which  in  this  Country  bury  themfelves  under  Ground,  and  has      1 
a  Paflage  fumcient  to  cafry  the  Waters  they  ordinarily  bring  into  it :    But 
when  it  rains,  efpecially  in  Ttbunder-JhowerSj  which  are  the  moft  hafty,  the 
Water  is  precipicated  with  great  Violence  down  the  fteep  Valleys,  in  which      | 
are  the  Cbamels  of  thefe  Rivulets^  fo  that  the  Water  in  this  Lake  being  in-      * 
creafed  by  the  fudden  coming  of  the  Rains  fiifter  than  it  can  empty,  iwells      j 
prefently,  ahd  finding  feveral  Holes  or  Caverns  in  the  Mountain  higher  than 
Its  ordinary  Surface,  it  funs  over  by  them  both  into  the  fubterranecus  Lake^ 
under  that  of -C;ri:;(^irz,  4mo  which  the /5^tf/^r  comes  up  by  the  feveral  ^^iSrs 
or  Pits  in  the  £ottofHi\i€xco^y  as  likewife,  by  vifible  Pauagcs  above  Ground^ 
fuch  as  Urainajammay  Secadulze^  and  Trefenz. 

That  fome  qf  theft  Paflagcs  bring  Fijby  fome  Ducks  and  Fijhy  others  only 
Watery  feeftis  to  depend  on  the  Poftiion  of  the  inward  Mouths  of  thefc/ii- 
terraneous  Channels  j  fot  if  they  be  fo  conftituted,  as  to  draw  off  the  fVaier 
frotti  the  Surface  of  the  upper  Lake  on  V^hich  the  Ducks  fwixn,  they  muft  needs 
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be  dniVii  away  by  the  StrttUn  iiitx>  thdc  Caverni^  Md  come  Mt  ^i^lch  the 
Jf^fiir:  But  if  fey  ihsitihcCintmeU  opening 

&ct  of  Cle  fFaier^  and  from  chence  aicend  obliquely^  for  (bmc  Space  teford 
they  come  to  defcend^  then  the  Water  they  carry  is  drawn  from  below  the 
Surface^  and  conlequently  can  bring  with  it  na  Duchy  but  only  Fiji,  Thofe 
PUs  which  yidd  only  IraUr^  may  well  be  foppofed  to  be  feo  Iht  Paffages 
too  narrow  to  let  the  Fiih  psds,  tno*  their  Multitude  may  make  the  Quan* 
tity  of  Water  they  emit  to  be.  very  confiderable. 

The  Manner  ofthe/iiiffa;;0itMryof  the  IVmttr  mx  ewqijiwg  of  the  LMke^  I 
thua  explain.  After  a  long  Drought  or  Want  of  Rain^  all  the  Springs  that 
feed  the  upper  Lake  under  Javprmk  ar6  much  diminiflied  i  fo  that  wanting 
fidh  Suppfaei^  it  ceafia  to  run  over  by  the  feveral  Channels  but  now  xtum^ 
tiobed:  Hence  the  Lake  ofZiriMitZj  and  that  uuderit,  are  fed  only  by  the 
^  Rivaleta  that  always  fall  into  them,  and  then  the  Water  draws  off  Rafter 
than  it  comes  in^  bc^  by  the  Channels  of  Mala  and  P^elka-karlekza^  as  alio 
bv  a  concealed  fubterraneous  Paflage  out  of  the  under  Lake,  which  latter 
atone  is  able  to  tnn&ut  more  Water  than  the  &id  8  Rivulets  afibrd.  Con- 
fequntly  the  Lake  muft  fink,  and  that  in  a  certain  Proportion  of  Time, 
depending  on  the  Quantity  of  Water  ro  be  evacuated,  compared  with  the 
Eixcefs  of  that  that  runs  our,  sdM>ve  that  that  enters  at  the  Vame  Tithe,  r. 
Thofe  Pits  that  are  h^;bcr  are  fooneft  dry,  the  lower  lateft,  and  (b  come  to 
be  emptied  in  the  Order  above  defcribed  ^  and  when  the  Lake  is  all  dry, 
then  the  £ud  Rivulets  foak  by  feveral  liule  Hoks  in  the  JSetnmp  inro  the 
tkader  Lake,  and  aH  their  Water  is  carried  away  by  the  afbrefaid  fubterra^ 
neous  Parage. 

That  there  b  inch  a  Paffagi  is  very  evident,  and  that  it  communicates 
under  Ground  with  the  Channels  of  Mala  and  Felka^Karlfrnza^  coming  out 
with  them,  as  hath  been  alreibdty  fakj,  near  St.  Camian^  at  a  Rocky  Ca^e^  and 
making  the  River  Jifero  :  For  when  the  Lake  of  Zirkmtx  is  veiritill,  and 
runs  out  of  both  Felka  and  Mala-Karlmza^  the  River  Jefiro  at  St.  Cantian 
overflows,  and  runs  with  great  Violence  i  when  it  only  runs  out  at  Mala^ 
Karkmza  (which  is  (bmewbat  lower  than  the  other)  then  the  Water  of  Je» 
f$ro  is  much  le6  rapid  -,  hue  when  the  Lake  ia  fo  fallen,  that  it  runs  out  at 
neither  of  the  two,  the  River  J^fir^  k  (till  kfi,  but  runs  with  a  confiderable 
Stresm,  till  a  Days  after  the  Lake  has  been  diy  i  after  which,  the  (aid  Ri- 
ver becomes  little^  voiding  no  more  Water  than  the  Lake  receives  from  the 
&  Rivers  that  run  into  it :    By  which  it  is  clearly  proved,  that  this  fubter-- 
famous  Pajffage  does  meet  with  the  Channels  of  Felka  and  Mala-KarUmzoj 
and  needs  no  fiuther  Uhiftration. 

Hence  it  appears,  why  this  Lake  fometimes  is  twice  or  thrice  dry  in  a 
Year,  at  other  times  continues  full  for  2  or  4  Years  together,  but  was  n6> 
vcr  known  to  be  dry  for  a  whole  Yeai^Time  >  for  it  falls  dryatany  Time^ 
when  these  falls  but  little  Rain  in  a  long  Space  of  Time,  and  in  rainy  Tears 
it  contitma  always  fiill^  but  it  never  happens  in  this  Country,  that  there 
is  a  Drought  for  a  wbc4e  Year  together. 

S  f  4  The 
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The  Dmh  I  have  fo  often  mentioned,  and  which  are  caft  out  with  the 
JVattr^  are  generated  in  the  Lake  under  the  Mountain  Javomik^  when  they 
firft  come  out  they  (wim  weU,  but  are  ftark  blind,  and  have  no  Feathers 
on  them,  or  but  ttw,  and  therefore  are  eafily  caught  s  but  in  14  Days  Time 
they  get .  Feiatbers  ^  and  recover  their  Sight  yet  fooner,  and  afterwards 
fly  away  in  Flocks.  They  are  black,  only  white  on  the  Forehead,  their 
Bodies  not  big,  relembling  ordinary  fFild-dueks^  and  are  of  a  good  Tafle, 
but  too  fet,  having  near  as  much  Fat  as  Lean. 

I  kiird  feme  of  them,  as  foon  as  they  had  been  caft  out  at  Sekadulze^  and 
opening  their  Bodies,  I  found  in  them  much  Sand^  and  in  fome  few,  fmall 
Fiihes,  in  others  green  Stuff  hke  Grafs  or  Herbs,  which  was  the  more 
ftrange,  becaufe  I  never  found  any  green  Thing  growing  in  any  of  our /«^ 
terraneous  Grottoes  or  Lakis  in  Camiola  \  I  tried  alfo  to  procure  fome  of  the 
Fifh  at  the  Time  of  their  being  caft  out,  to  open  them,  and  fee  what  they 
live  upon,  but  notwithfhnding  all  my  Endeavour,  I  could  not  get  any  of 
them  to  latisfy  my  Curiofity  withal. 

Almoft  every  lear,  at  a  Hole  in  the  Mountain  called  Storfegj  about  half  a 
German  Mile  fl*om  the  Lake  ofZirknitZj  near  the  Townof  jL^j,  whenever 
there  happen  great  Floods  of  Rain,  this  fort  of  Ducks  is  caft  out  in  great 
Abundance,  by  the  Water  gufhin^  out  with  much  Force.  I  conceive  that 
this  Cavern  Storfeg  is  another  Pafl^e  out  of  the  fame  Lake  under  Javormk^ 
that  overflows  and  fills  up  our  Lake  of  Zirknitz  ^  but  this  beine  fomewhat 
higher,  it  never  runs,  out,  unlefi  the  faid  Lake  be  more  than  or£nary  fwel- 
led  by  the  Violence  of  the  Rains.  The  cafting  out  of  great  Numbers  of 
Ducks  here,  is  fo  common,  that  it  is  look'd  upon  as  no  Rarity. 

It  may  feem  flrange  and  hard  to  believe,  that  there  fhoula  be  fuch  /ui^ 
terraneous  L^kes  and  Channels  as  we  may  fiippofe  ^  but  befidesthat,  without' 
them  it  would  be  impoffible  to  account  for  all  thefe  feveral  Eflefts,  which 
are  moil  trtite,  and  which  I  my  fclf  have  obfervcdr  There  isa  moft  notable 
'  Inftancc  of  the  like  Thing$  found  in  the  fubterraneous  Ca^bern  called  the 
Grotto  Podpetfcbio. 
Fig.  y  This  Grotto  is  in  Camiola  in  the  Parifh  o£  Guetenfeldj  difhnt  font  German 
MiUts  horn  the  City  Labac.  ^  is  a  Hole  or  Entrance  into  the  rocky  Moun- 
tain 1  bj  is  a  great  Cavern  in  the  Mountain,  capable  to  bold  above  a  hun- 
dred Horfemen  >  i,  k^  is  a  Channel  big  enou&h  for  a  Man  to  pafs  by,  as  far 
as  the  I^e  9,  out  of  wbidh  Lake  the  Inhabitants  hereabouts  draw  all  their 
Water,  having  ftone  nearer,  and  fetch  it  with  lighted  Torches.  Into  this 
Lake  0,  the  Water  runs  with  a  great  Stream  by  the  Channel  /,  and  out  of 
this  Lake  it  falls  down  a  Precipice  into  a  great  Cavern,  with  fo  much  Noife^ 
that  the  Difcharge  of  a.Pi^ftol  would  not  be  heard  here.  There  is  likewife 
another  Channel  )»^  which  tetids  upwards  obliquely,  and  leads  to  the  great 
Lak^e  -%  whofe  Length  and  Breadth  are  hitherto  undifcovered  ^  I  look'd 
about'it  with  many  Lights,  and  could  fee  nothing  but  Water,  and  throwing 
Stones  feveral  Wavs  as  far  as  I  could,  I  heard  them  all  fall  in  the  Water  : 
And  i  found  the  Depth  of  it  near  the  Bank  to  be  Ten  Cubits,  and  doubt 
not,  but  it  is  much  deeper  in  tho  Middle! 

The 
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The  Countfv  People  told  me,  that  this  Channel  /,  aflbrds  always  an  equal 
Qotntity  of  Water,  or  elfe  is  (juite  dcys  sukI  that  fometimes  it  will  ceafe 
to  ran  in  a  Moment,  and  contmue  dry  for  (bme  Weeks,  and  then  on  a 
fudden  it  will  run  again  with  great  Force^  foas  the  Noife  thereof  frequent- 
ly frights  the  People  as  they  come  for  Water.* 

Out  of  the  Cave  ^,  there  is  another  Channels,  which  is  divided  into  three 
others  i,  f ,  /.  This  Channel  f^  tends  obliquely  downwards,  till  it  comes  to 
a  mnnin^  Water  in  ^,  from  whence  one  may  go  on  to  b^  where  looking 
thro*  a  little  Hole,  one  may  fee  another  little  Lake. 

All  the  Channels  I  have  mentioned,  are  formed  in  a  very  hard  Rock,  and 
aae  fmooth  or  ];>oli{hed,  as  if  cut  by  Men*s  Hands.  Thdfe  may  be  feen  by 
aiw  one  that  will  ^o  with  lighted  Torches  ^  and  there  are  many  fuch  in 
wntch  I  have  not  been. 

If  any  one  would  carry  a  Boat  to  the  Lake  »,  and  would  row  upon  it,  I 
doubt  not  but  he  might  find  feveral  curious  Things.  I  believe  xhv^Jubter" 
raneous  L'Uke  to  be  a  German  Mile  long :  For  from  this  Grotto  PoJpetfebiOj  at 
a  Mile's  Diftance^  there  is  a  Village  cdled  Kompaky  whofe  Inhabitants  have 
no  other  Water,  than  what  they  fetch  out  of  a  Hole  in  the  Rock,  goin^ 
with  lighted  Torches,  by  a  large  Channel,  to  a  great  Lake  under  Ground. 
I  meaiured  with  good  Geometrical  Inftruments,  fuch  as  Miners  ufe^  the 
Level  of  thcfe  two  Lakes  of  Podpetfcbio  and  Kompak^  and  found  them  to  be 
in  one  Horizxm  $  and  this  I  did  twice,  both  when  the  Channel  /,  at  Podpet^ 
fchio  run,  and  when  it  did  not  run.  When  it  began  to  run,  I  found,  that 
the  Lake  n  was  two  Cubits  higher  than  it  had  been  before,  when  it  ceafed 
to  run,  I  came  again  on  purpofe  to  obferve  it,  and  found  that  then  alfo,  the 
other  Lake  at  KompaU  was  in  the  (ame  Level  >  from  whence  it  is  moft  cer* 
tain,  that  thefe  two,  are  only  one  continued  fubterranean  Lake. 

XX.  The  Lake  of  Genev^a^  which  is  one  of  the  moft  pleafant  Places  of  the  7**  x^i/^ 
World,  lies  like  a  Croijjfant  of  Water,  one  Extremity  whereof  is  18  Leagues  ]^«;»^  • 
diftant  from  the  other,  and  the  Banks  of  which  are  gently  raised  to  lome  VLM.i.so^}r 
Heights,  then  to  CoUines,  at  length  to  fhipendious  A&untains  >  which  yet 
are  not  fo  linked  to  one  another,  but  that  they  leave  betwixt  them  Inter- 
ftices  of  I  f  or  zo  Leagues  Projpeds,  checkered  by  Meadows,  Corn-fields, 
Orchards,  Vines,  Forcfts  of  Fir-tree^ ,    Snow  lying  on  the  Sides  of  the 
Rocks.    All  thofe  Obje£b,  which  at  a  Diftance  are  confounded,  and  (eemto 
make  but  one,  have  near  hand  their  feveral  Beauties.     That  Point  where 
Geneva  ftands,  is  fomewhat  longer  and  more  extended  than  the  other.  This 
Crciffantj  where  'tis  largeft,  which  is  from  Merges  to  ^bonon^  is  about  f 
good  Leamies  over. 

The  Water  of  this  Lake  is  very  good  to  drink,  and  even  fo  Kmpid,  that 

even  in  the  rolling  of  the  Waves,  which  fometimcsgohigh  enough,  the  Wa* 

tcr  is  hot  troubled  but  along  the  Banks.    And  if  one  do  a-ttentively  look 

down  from  the  Caftle  of  Chiton^  or  from  any  of  the  neighbouring  Heights,. 

into  the  Bottom  of  the  Lake,  he  may  fee  high  Mountains  under  the  Water. 

And  the  Water  is  fodeep,  before  Veuvay^  that  the  founding  Line  at  the  End 

of  400  Fatbtms^  feems,  becaufe  it  will  not  ftay,  to  touch  upon  fomething 

flippcry. 
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Slippery.    'Tis  held  to  be  f oo  Fathoms  deep  before  RooU  j  and  'tis  iffirm*d, 
that  near  this  great  Depth  there  maybe  fecn  a  kind  of  Ifle  under  Water. 

The.  Woone  enters  at  one  of  the  Points  of  the  CroiJJant  into  iheLake,  and 
iflues  out  at  the  other  j  but  with  this  Difference,  that  whf  rcas  he  comes  in 
dirty  and  miry,  he  ever  goes  out  fo  pure  and  clear,  that  under  the  Bri<!^e  of 
Geneva^  where  the  Water  is  deep  if  Feet  in  Summer,  you  may  well  diicem 
the  fmallcft  Stones  at  the  Bottom.  And  the  fame  Water,  whjch  in  this 
-Place  appears  of^Sappbyrine  Blew  in  the  Shade  of  the  HoiUes,  appearsalco* 
gether  Greeny  nor  is  fo  tranfparenr,  when  the  Sun  ihines  on  it. 

Having  heard  the  Sentiments  of  the  Curious  of  Lanfanne  tod  GfmvUy  and 
the  Opinions  of  the  moft  knowing  Fiftiermen,  that  arc  there  in  great  Num« 
ber,  and  efpecially  at  Coupetj  I  believe  with  the  latter,  that  akhouffh.ibe 
Rhone  entering  into  the  Lake  lofcth  its  Violence  j  yet  doth  he  ft$  keep 
fome  feikible  Motion  in  fome  Places ,  and  every  where  obfervable,  and 
that  no  Trouts  are  taken  any  where  in  this  Lake  but  in  this  Curntt  of  the 
Rhone. 

The  Water  of  this  Lake  conunonly  begins  to  encres^e  about  the  EUid  of 
January y  or  the  Beginning  of  February^  and  continues  to  do  ft>  unc;o  the  20^ 
of  July^  and  often  unto  the  very  Month  of  Au^ujl  >  and  then  it  infenfibly 
decredeth,  fo  that  the  Water  is  lefs  high  in  Wmter  than  Summer,  by  it 
or  I  f  Feet.  About  this  Increafe  of  the  Water  there  are  different  Opuuom> 
'Tis  true^  they  all  believe  in  general,  that  the  principal  Caufeof  the  Increafe 
of  the  Water  is  the  meltins  of  the  Snow,  and  of  the  Mountainous  Ice^ 
that  is  in  the  W  inter  formed  of  the  Waters  of  the  Springs^  and  Torrents, 
which  the  Proil  fixeth.  This  is.fo  true,  that  when  there  is  much  Snow  in 
Winter,  the  Waten  aie  very  high  the  enfuing  Summer:  But  when  great 
Rains  chance  to  fall  in  January^  then  the  Snow^  ^ot  yet  being  wellhardned^ 
meltecb  onafudden  altogether  ^  And  when  this  Melting  is  not  fo  violent, 
all  the  Snow,  that  will  melt,  melts  at  the  End  of  May^  or  the  Beginning  of 
June^  fo  that,  there  remaining  but  the.  Stock  of  Ice  for  entertainii^  the 
Increafe  of  the  Water  unto  the  Month  of  Auguft^  fome  haye  thence  been 
induced  to  aflign  other  Caufes. 

At  the  Iffuing  out  of  the  Bars,  that  fi-om  Geneva  on  the  fide  of  the  Lak^ 
are  (een  in  the  Water  two  or  three  huge  Flints  ftanding  out  of  the  Water, 
the  chief  of  which  they  call  Niton :  And  the  Tradition  is,  that  it  formeriy 
was  an  Altar  confecrated  to  Neptune,  there  being  alfo  a  Place  cut  out  in  the 
Middle,  which  they  take  to  have  been  the  Place  for  the  Sacrifice.  On  this 
Flint  7  or  8  Perfons  can  fit^  and  fometimes,  when  the  Waters  ase  very 
low,  there  are  found  about  it  Knives,  and  Needles,  as  thick  as  Bodkins  oif 
Tweezers,  and  much  longer  ^  both  of  Brais,  well  enough  made,  and  efteeined 
for  to  have  (erved  for  the  Sacrifices. 

This  Lake  in  (erene  and  calm  Weather  appears  fometimes,  and  that 
even  before  Sun  rifing,  as  if  it  were  made  of  diverfe  Pieces  di£fercndy  co- 
loured i  part  of  it  being  browner  than  the  reft  >  which  feems  to  be  caufcd 
by  a  Breath  of  Wind  pafiing  thorow  the  Water,  coming  either  from  the 
Bottom  of  the  Lake  or  from  above  >  though  others  think  this  gentle  Agi- 
tation 
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tadoQ  to  proceed  from  fome  Springs  that  arc  at  the  Bottom,  making  tlic 
Water  ihiver  above.  But  that  Part  of  the  Water,  that  is  not  moved,  ap- 
pears as  even  and  fmooth  asa  Looking-Glafs,  or  like  Water  traced  by  a  Ship. 
And  as  for  the  Colours,  they  are,  in  my  Opinion,  an  Effc€t  of  the  neigh- 
bouring Mountains,  the  different  Images  of  which,  being  confounded  in 
the  Water,  make  an  Appearance  of  very  pale  Colours. 

After  that  the  Rbone  is  entered  into  tne  Lake,  he  retakes  not  his  impe- 
tuous CouHc  before  a  Quarter  of  a  Milq's  Diftance  from  its  coming  forth 
again,  that  is,  above  Geneva.  Aod  the  nearer  he  comes  to  that  Town,  the 
more  his  Bed  becomes  narrow,  and  confequently  his  Courfe  more  rapid.  Yet 
this  Rapidnefs  hath  been  in  our  times  once  furmounted  by  W  ind,  and  once 
by  Water. 

In  the  Winter  of  the  Year  1 6^f.  there  arofe  in  the  Morning,  about  p  a 
Qock,  fo  furious  a  Wind,  that  not  only  it  uncovered  the  Houfe,  but  alfo 
laid  dry  the  Bed  of  the  Rhone  above  the  Bridge,  fo  that  many,  in  the  View  of 
aD  the  Town,  croflcd  quite  over  it  (to  the  little  Ifland)  diy  Foot,  and  one 
of  the  Sons  of  M.  D^jfubigny  took  up  fome  Medals,  which  he  found  in  his 
way.    This  Paflage  was  free  during  an  Hour's  time,  at  the  End  of  which 
the  River  retook  its  Courfe.    At  that  Seafon  the  Water  being  very  low, 
and  a  Weft  Wind^  to  arrive  at  Geneva^  being  prefTed  by  the  high  Moun- 
tains, that  bring  it  upon  the  Town  as  by  the  Nofc  of  a  Pair  of  Bellows,  it 
came  to  pafs,  that  the  Wind  did  violently  bear  upon  the  Water  near  the 
Bars,  keeping  fufpended  the  Water  that  was  beyond,  and  thofc  Waters  that 
Were  beneath  running  away  downwards  by  a  Declivity,  and  under  the  Shel- 
ter of  the  Houfes.     Whilft  1  was  fcrupling  at  this  Relation,  they  brought 
ttitGallaJius  his  Commentary  upon  £x^iiij.   Printed  1^60%  where 'tis  re- 
corded, that  the  like  Accident  had  fallen  out  at  Geneva^  at  the  Time  when 
that  Minifter  lived  there,  a  South-weft  Wind  havir^  made  the  Rbone  to 
recoil  into  the  Lake,  and  many  People  having  thereupon  paflcd  over  dry 
for  an  Hour's  time. 

Concerning  the  other  Accident  5  you  may  remember  that  the  River  jfrvcy 
'which  is  a  kmd  of  Torrent,  fells  into  the  Kbone^  about  1000  Paces  beneath 
Geneva.  In  the  Month  of  December^  in  the  Year  itffi,  the  faid^^rwdid  fo 
extraordinarily  fwcll,  that  not  only  it  over-run  its  Banks  with  Impetuofity, 
but  alfo  interrupted  the  Courfe  ot  the  Rbone^  and  forced  it  to  re-enter  into 
the  Lake  for  the  Space  of  14  Hours. 

This  Lake  doth  very  much  abound  with  Fifli,  which  have^  as  it  were, 
cantoniz'd  themfelves,  and  divided  the  Lake  amongft  them.  TheTrouts  arc 
not  to  be  found  there,  but,  as  hath  been  already  mentioned ,  in  the  Cur- 
tent  of  the  Rbone  >  the  Carps  have  taken  up  their  Quarters  towards  Veuvay  f, 
the  P/&X  and  Pearches  have  alfo  their  Habitations  a- part;  But  fome  other 
Fi(h,  that  are  but  PafTengers ,  not  living  conftantly  in  the  Lake,  fpreads 
themfelves  almoft  every  where  indifFcrently.  The  great  Grouts  pafs  out  of 
the  Lake  for  4  Months  of  the  Summer,  and  are  taken  in  Autumn  when 
they  arc  returning  thither.     Tlie  Fifhing  is  farmed  out  at  Geneva  j   and 

there  are  Confervatories,  where  many  of  thcfe  big  Irouts  are  kept,  among; 

whicli 
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which  there  arc  fome  that  weigh  Fifty  Pounds.    Sometimes  they  catch 

Pikes  there  of  80  Pounds  Weight  5   ana  a  Pound  Weight  at  Geneva  you 

know  to  be  18  Ounces. 

In  the  Months  of  July  and  Juguft  they  fifli  for  the  Fry  of  PearcbeSj  at 

a  Time  when  they  arc  no  bigger  than  the  fmalleft  Taggs.  Thefe  arc  a  very 

delicious  Di(h,  there  called  Mille  Cantons. 
The  ukeA-     XXL  I  have  feen  many  Water- Fowl  feeding  upon  and  flying  over  the 
jDrTxaJicr^  Lake  AvernuSj  reported  by  many  of  our  own,  as  well  as  foreign  Writers, 
R^jnfon,n.to  kiH  Birds  at  a  Diftance.     I  obferved  fevcral  Land  Fowl  alfo  to  fly  over 
,7:L.p.io3JL^j^^^j^^j^^^  without  the  leaft  Difturbance,  from  all  Sides,  and  Ends,     But 

peradvcnture  the  poyfonous  Steams  (if  there  are  any  peculiar  to  that  Lake) 
fometimes  vanifli,  ana  return  again  j  or  elfc  may  be  altcrMby  new  Effluviums 
intermingled  with  them. 

TheLakeof     XXIL  The  Lakc  of  iWi?x/V5  hath  this  of  extraordinary,  and  perhaps  pc- 

^^"»~>  ^J' culiar,  that  Part  of  its  Water  is  fweet,  and  the  other  Part  Cutj    which 

130.  p! 7/8.  make  it  believed  to  be  derived  from  two  Sources,  whereof  the  one  holds 

fweet  Water,  the  other  comes  from  fome  Mineral  and  Saline  Erarth  found 

in  the  Hills  through  wljich  this  ff^afer  pafleth,  and  is  impregnated  with 

the  Salt  which  is  diflblved  in  its  Courfe :  Or  if  it  have  no  peculiar  Source, 

it  muft  be,  that  that  which  makes  Part  of  the  Lake  /altj  is  the  Bottomoi 

the  Earth  under  the  fVateVj  being  in  that  Place  full  oi  Salt-,  which  is  con- 

^^      firmed  by  Experience,  much  Salt  being  made  of  it  every  Day,  of  which 

that  City  drives  a  great  Trade  with  remote  Parts,    even  the  Philippines 

chemfelves,  whither  it  is  tranfported  in  confiderable  Quantities.  That  Part 

of  the  Lake  which  is  fweet,  is  ftill  and  Quict;   the  fait  Part  is  agitated  and 

moved  according  as  the  Winds  blow.    The  fweet  Water  is  very  cood  and 

wholefome,  breeding  Plenty  of  little  Fifhes>  that,  which  is  moveJ,  is  kitter 

Salt^  breeding  no  Fifh  at  all.    The  /weet  Water  is  higher  than  the  other 

and  falls  into  it.     The  Water  of  the  fait  Part  is  7  Leagues  long,  and  as 

many  Leagues  broad,  and  hath  above  %%  Leagues  in  Compais  \  that  of  the 

fweet  Water  is  near  as  big  \  and  the  whole  Lake  contains  about  f  o  Leagues 

in  Compals. 

iea^Z^^      XXIIL  Near  afmall  Village  cal?d  Tuckum^  z-J.  GermanM^ts  diftant  from 

Dantz'idc,    Dantzick  Wcftward,  there  is  an  Inland-Sea  (made  by  the  meeting  of  3  Rivu- 

^s^fr'2    '^^S  fome  Springs  from  the  adjoining  Hillocks,  and  the  deicending  Rain 

P'>j^wu«    and  Snow-water)  of  about  half  a  German  Mile  long,  and  an  eighth  Part  of 

%UT,K\rk-  ftich  a  Mile  broad.    The  Soil  of  the  Ground  round  about  feems  to  be  Sand 

^y*  "^^3-    mixt  with  Clay.    Its  Shore  generally  fandy,  as  is  its  BottomzKo  >  its  Depth, 

^'     ^*     where  dcepeft,   four  Fathoms  •,    but  for  the  mod  Part  but  one,    or  one 

Fathom  and  a  half.     *Tis   ftored  with  wholefome  and  delicate  Fifh,    as 

Pe'archy  Roach^  Eels^  (^c.  and  &med  for  a  fmallFifli  much  efteemed  here^  and 

not  much  unlike  a  Pearch^   only  not  (b  party  coloured,  and  having  a  lar^ 

ger  Head  proportionable   to  its  Body  tailed  the  Cole-perch.     The  Water 

fiveet  and  wholefome  j  but  only  in  the  three  Summer  Months^  7^^j  J^fyj  and 


-•— ^ 


Jufinjl^  it  becomes  every  Year,  daring  the  dry  Weather,  Green  in  the  Mtd«, 
4k  with  an  hairy  Efflorefcencii  vrhicn  green  Subjlance^  being  by  fome  violent 
Wind  forced  afhore^  and  with  the  Water  drunk  by  any  Cattle,  Dog,  or 
Poultry,  caufeth  certain  and  fudden  Death  %  whereas  at  the  (ame  Time^ 
that,  a  knowing  and  ingenious  Perfon  (who  firft  acquainted  me  with  it,)', 
(aw  three  Dogs  killed  with  it,  the  Horiies  that  were  ridden  into  the  /7^* 
ter  beyond  the  Place,  %here  this  green  Subjiance  floated,  drUnk  without 
any  hurti  and  that  aUb,  during  the  i&me  Sealbh,  the  Water  in  the  Streams, 
that  flow  from  it,  are  ivbokjme. 

XXIV.  I .  There  is  a  little  Lake  in  Straberrick  on  the  Lord  LoveFs  Lands, 
which  never  freezes  all  over  (even  in  the  moft  vehement  Frofts)  before  Fe-fHZ!^*' 
kruary  j    but  one  Night's  Froft .  thereafter  will  freeze  it  all  over,  and  two  ^;^^. 
Nights  then  will  make  the  Ice  of  a  very  confiderable  Thickncfs,    I  have  'Bjsh  Geo. 
heard  of  two  other  Lakes,  one  of  which,  is  on  Lands  belonging  to  my  felf,  JJjiS^^'* 
called  Locb  Monar^  of  a  pretty  Largenefi,  which  fteddily  keeps  the  fame 
Method.    There  is  another  little  Lake  in  Straglajb  at  GUncanicb  "on  Lands 
belonging  to  one  Cbiffottn  j  the  Lake  lies  in  a  Bottom  'twixt  the  Tops  of  a 
very  hieh  Hill,  fo  that  the  Bottom  it  felf  is  very  hifih.    This  Lake  never 
wants  Ice  on  it  in  t^^  Middle,    even  in  the  hottelt  Sunmier,  though  it 
thaws  near  the  Edges :   And  this  Ice  is  found  on  it,  though  the  Sun,    by 
the  Rcafon  of  the  Kefleftion  from  the  Hills,  in  that  Country  is  very  hot  j 
and  Lakes  lying  as  high  in  the  Kighbourhood  have  no  fuch  Phasnomenon. 
TTis  obfervable  alfo,  that  about  the  Borders  of  this  Lake  the  Grafs  keeps.' 
a  continual  fTerdure^  as  if  it  were  in  a  conftant  Spring,  and  feeds  and  Sxt 
tens  Beafk  more  in  a  Week  than  any  other  Grals  aoth  in  a  Fortnight. 

Our  famous  Lake  Nefs  never  freezes  j  but  on  the  contrary  in  the  vio*^ 
Icntcft  Frofts,  the  greater  Clouds  of .  Steams  do  arifefrom  it.  And  I  re- 
member, that  at.  two  feveral  Times,  L  b^ing  at  Invernefsj  walking  in  Uic 
Evenings  a}ong  the  Bridge  over  t|ie  KxvcjTNefs^  a  Mift  of  thpfe  Steamy 
coming  from  the  Lake  and  falling  dowo  tb  us  over  the  River  (for  there 
was  no  Mift  in  any  Place  thereabout  but  on  this  Lake  and  River  only  ) 
our  Hair  became  all  white,  like  the  whiteneft  of  a  Hoar-Froft,  but  it  wis 
foft  and  warm  >  and  this  was  in  the  midft  of  Summer  and  in  warm  Evenings. 
Doftof  Qeorge  Mackenzy.  (  who  lives  at  Jnvernefs)  told  me,  that  he  obferves 
Rofemary^  though  uncovered,  to  continue  in  the  Gardens  about  that  Lake*f 
fide,  notwithftanding  the  laft  Wjhter's  lon^  and  violent  Frpfts  j  whereas 
a  far  lefs  violent  Winter  ordinary  kills  all  the  Rcjimary  which  is  in  Gardens 
that  lye  in  warmer  Places,  and  at  the  Sea-fide :  And  though  I  live  near  it, 
and  in  a  better  Soil  and  warmer  Situation,  yet  any  IVtnter^  more  than  ordi- 
nary cold,  •  kills  my  Rofetnaryy  though  covered  over  with  Straw,  and  Litter. 
This  he  attributes  ( and  I  think  on  good  Ground )  to  the  Warmth  occafio- 
ncd  by  thofe  Steams  that  frequently  arife  from  that  Lake, 

In  Glevetyy  at  a  Place  called  jicbignigliumy  there  is  a  little  Ri vulet,  which  fo 

turns  Holly  into  ^greenifb  Stone^  that  they  ordinarily  make  Moulds  of  it  for 

cafting  of  Balls  for  Fuzecs,  and  Tinkers  that  work  in  Brafs  make  both  their 

Moulds  and  Melting  Pots  of  it,  and  Women  their  round  Wharls  for  fpin- 

Vol.  IL  Tt   '        •  ning. 


i  CruSe^  yet  htingCaJched  it  applies  moft  bfiftry':  The  occiflon  of  mf  (or* 

iner  Error  being,  that  I  did  not  Calcine  it  long  enough. : 

3y  Mr.  Edr     1.  No  Experiment,  or  Obfervation  yet  made^  ( that  I  Can  hear  of/  cab 

wir4  sn"*;  prove  that  this  Lougb  has  really  the  Qadity  of  petrifying  Wood  j  or  that 

iio8^  ^   the  fTater  does  any  way  help  or  promote  the  Petrification.     On  the  con- 

Vtrary  a  neighbouring  Gentleman  ofgood  Credit  and  Worth,  about;  19  Years 
ago^  ftuck  two  Hoily  Stakes  (9;  H^d  which  all  agree  will  fooneft « petrify 

->.  in  this  Dm^)  in  two  feveral  Places  of  the  Louih^  near  that  Place-  where 
the  upper  Band  enters  into  it  $  and  that  Part  of  the  Stake^  which  for  (o 
long  lime  has  been  waihed  by  the  fFdter^  remains  there  without  any  Al- 
teration, or  the  lead  Advance  towards.  Petrification.  It  is  reported  indeed 
that  the  Water  hks  this  Virtue,  cfpeciaUy  about  thofe  Places,  where  the 
Slack  ff^aier  diicharjzes  it  felf  into  the  Lake:  But  it  feems  evident  from  the 
very  Nature  of  liquid  Bodies,  that. any  Vertue  received  in  one  Part  muft 
oeceflarily  be  diffufed  through  the  whole^  at  leail  in  fome  Degree  ^  and 
therefore  there  is  good  Realon  to  believe,  that  the  fFater  is  wholly  defU* 
tuw  of  Ais  petrifying  Quality..  '  , 

But  that  this  vertue  i» certainly^  if  not  only,  in  the  Ground  or  Soil,  I 
judge  For  thefe  Reafoos^  that  there  are  many  Stones  turned  up  daily,  efpeci- 
ally  at  their  breaking  Uf)  new  Ground,  which  we  cannot  in  any  probability 

•  think  were  brought  thither :  They  are  often  found  at  two  Miles  Diftancc 

,  frcHn  the  Lougb^  feldom  farther,  in  great  Numbers,  and  very  deep  in  the 
Ground  %  ana  a  Gentleman   ( on  wh ofe  Credit  I  received  the  Information) 


-arc  ordinarily  found,  and  go  by  the\Name  of  Los^b^Neagh- Stones.  This 
Gentleman  was  of  Opinion  thefe  were  Lapides  fui  generis^  *till  this  Obfer- 

'  vatibn  conHnccd  him.  '  And- that  tfaefe  -Stones  were  otrce  Wood^  is,  I  think, 

I  Tcry  certain,  for  they  fHew  the  plain  ^^if/<!i  of  Woodj  they  likewifc 
burn^  cleave  5  Filings  of  this  Stonexhvown  into  the  Fire  emit  a  fragrant  Smell-, 
and  they  cut  kindly  with  a  Knife,  though  not  fo  eafily  as  other  Wood. 

That  not  only  Holfy^  but  alfo  other  ff^ood  has  been  petriffd  about  this 
Lougb^  and  in  the  ^a/V  adjacent,  Ihave  fuiHcipnt  Grounds  to  conjediire  onihis 
Account  J  becaufe  fome  Fifliermen,  being  Tenants  of  a  Gentleman  firom  whom 

•  1  had  this  Relation,  toldhim^  thfey  had  found  buried  intheMAaf  of  this  I^ai^A 

great  Trees^  with  all  their  Knots  and  Branches  fetriffd^j  and  fome  of  that 
igncfi,  that  they  believed  they  could  fcarccly  be  drawn  by  a  Team  of  Ox- 
en. They  broke  oflF  feveral  Branches  as  big  as  a  Man's  Lc^,  and  many  bigger, 
but  could  not  move  the  jrteat  Trunk.  By  this  Bulk  of  it,  I  guels  it  to  be 
Oak^  no  Trees  in  that  Country,  thefe  excepted,  growing^to  that  prodigi- 
ous Bighcfs  5  at  leaft  'tis  certain  that  Holly  never  grows  to  that  Bignefs. 

Two  Gentlemen  of  the  North  told  me,  that  they  thcmfelves  had  feen  the 
fame  Body  ^<jr//y  Wood  znd  partly  Stone  :  But  the  only  Rcafon  for  think- 
ing, fo,  being  the  diveriity  of  Colouris,  which  might  well  enough  proceed 
from   feveral  Degrees  of  Petrification,  *.  we  may  properly  think  them  de- 

4-  ccivcdj 
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a  • 

ccived  i   for  they  made  no  Experiments  on  that  Part  which  they  reputed 

mod. 

The  Bark  is  never  found  petrify^d,  as  I  am  inlbrmed  by  a  diligent  Inqui- 
rer, but  often  (bmething  rotten  about  the  Stone  anfwerable  to  the  Bark. 

•  '  * 

'    XXVI.  A  Gentleman  tells  me,  that  he  hath  met  with  a  place  in  England^  PMrti&ati- 
where,  tho'  there  be  no  petrifying  Springs  (for  that  I  particularly  asked)  fTood  ^%J^* 
is  turned  into  Stone  in  the  fandy  Earth  it  felf,  after  a  better  Manner  than  by  n.6.p.  lou 
any  IVdter  I  have  yet  fcen.      I  find  it  to  be  a  very  odd  Subftance,  wonder- 
fully hard  and  fix'a.    Here  is  a  certain  Stone,  that  is  thought  to  be  petrify" d 
Boney  being  in  Shape  like  a  Bone^  with  the  Marrow  taken  out>  but  with  a 
fit  Menffruum^  I  found  that  I  could  eafily  dilTolve  it,  like  other  foft  Scones. 
And  po^ly  it  may  prove  as  fit  as  OJieocollOy  for  the  fame  medicinal  Ufes. 

XXVII.  From  the  But  of  a  growing  Elm  near  TFadley  ( a  Mile  from  Far-  ^  ^^^  ^^^ 
rington  in  Berks)  one  of  the  fprcading  Claws  having  been  formerly  cut  oS^^ai9. 
with  an  Axe,  that  Part  of  the  But  from  whence  the  fame  was  fevered,  be-  ^  *  ^ 
ing  about  i^  Foot  above  Ground,  and  inward  within  the  Trunk  of  the  Tree^ 

hath  contraded  a  pctrify'd  Cruft,  about  the  thickncfs  of  a  ShiUing  all  over 
the  woody  Part  within  the  Bark-,  the  Marks  of  the  Axe  alfo  remaining  vciy 
confpicuous,  with  this  petrefy'd  Crufl  upon  it. 

XXVIII.  We  have  Ibme  Waters  in  Scotland  that  petrify.    Upon  the  ^^j^ 
North  fide  of  the  Firth  of  Forth,  fome  8  Miles  from  the  City,  there  is  asc^!V 
Cove  clofe  upon  the  Sea,  the  Roof  of  which  is  covered  with  a  Stalagmites  z^^^ 
Foot  deep,  like  the  Fringe  of  a  Bed  j  the  upper  Coat  is  of  a  Sea-colour,  the  p.  311. 
Juice  is  as  white  as  the  Sal  PruneJU^  the   Water  which  droppeth  from  it, 

if  it  touch  the  Skin,  maketh  it  frnart.  Near  to  this  fame  Cove,  is  a  Piece  of 
an  hollow  Rock,  which  within,  from  the  Top  to  the  Bottom,  is  full  of  fo 
many  Orders  orColumns,  refembling  the  Pipes  of  a  Church  Organ,  and  fome 
of  different  Figures,  I  broke  a  fmall  one  and  found  it  fomcwhat  hollow  m 
the  Middle.    All  the  Ground  in  this  Place  is  full  of  Lime-ftone. 

"XXIX.  As  I  traveird  x)ver  Stanemore  in  rorkjhire^  I  obferv'd  the  River  j^t,  ^,.^^ 
Greataby  (a  River  about  half  as  big  as  G^rw^/ at  Ox/b/v/)  rnn  under  Ground  G«aoh^r^- 
for  about  a  Mile,  fa  that  we  pafled  over  it  dry  Foot.     The'  Paflage  under  cf^nd.  by 
Ground  is  but  narrow  J  fo  that  in  Winter  when  the  Streams   are  high,  it^^j»"«|^^ 
kcq)s  the  Channel  above  Ground.  p-  719. 

XXX    At  fome  Leagues  Diftaiice  from  Gottenburgh  in  Sweden^  that  Ri\ier  ^  catana 
nifhes  down  from  a  prodigious,  high  Precipice  into  a  deep  Pit  with  a  terrible  'S^^'^l^r 
Noifc,  and  fuch  amighty  Force,  that  the  Mafts  (which  are  floated  down  this  ^vr.^  ^ 
River  to  Gottenburgh)  ufually  turn  topfy-turvy  m  their  Fall,  and  do  often  fly  ^^,  ^,6^,: 
to  pieces  when  daftied  againllthe  Surface  of  the  fFatcr  in  thjj  Pit.  This  oc- 
curs if  the  Ma)  fells  fide  ways  upon  the  fTater :  But  if  the/fall  end  ^vays,  thpy 
dive  fo  far  under  Water,  that  (according  to  my  Information,  they  rife  not 

again 


jMainfor.'-i^  Hours  others ^  Hour >  fevcral^ of  an  Hour j  aqd  fQ^ea,whc4e 
'Hour  and  upwards.  The  Lake  or 'Pit  into  which  they  felt  hasrbeen  ofif^ 
founded  with  a  Line,  of  fomc  hundred  Fathopis  Jong,  but  psvcr  q^tiki^fj^ 

find  ai)y.''Ground. 

River.water     XXXI.  Tho*  it  be  commojoly  reputed  peculiar  to  thCrtbams  ff^i^.2ipM^ 


it  ^recovered To,  pcrfeftly,  that'  I  made  no  fcruple  to  drink  of  ^t  in  Haroour, 
even  when  wc  had  rfrefti  Water  newly'  brought  from  Shores  nor  could  I 
cafily  perceive,  it  had  any  RicUas  of  its  late  Cprruption. 

h^MbS^,     XXXII.  i;  In  the  Beginning  of  7»/yi(J78,  after  feme  gentle  rainy  Days, 

*rM.  Ph.  'which  had  not  fwcllcd  the  Waters  of  the  Garonne  more  than  .ufual,  .one 

^^•'•^•^•Nicht  this  River  fwelled  all  at  once  fo  mightily,  that  all  the  Bridges  apd 

MiUs  above  Toloufe  were  carried  away,  by  it.    Jn  the  Plaini  which  were  bc- 

Jow  this 'Town,  the  Inhabitants  ^ho  had  built  in  Places  which  by  lopgEx- 

:pericnce  they  had  found  (kfe  enough  frojn  apy ,  former  Inundation^  were 

.  by  this  ftirprized  ,  fome  were  drowned,  together  ,with  ^hcir  Cattle,  others 

had  not  faved    themfelves  but  by  tlimbipg  ,of  Trees,  and  getting  to   the 

Tops  of  Houfcs  i  and  fomc  others  who  were  looking  after  their  Cattle  in 

the  Field,  wamai  by  the  Nojfe  which  ,this  horfible  and,,fcripus  Torrent 

of  Water  (rowling  towards  them  with  a,  Swiftneft  like  thatof  the  Sea)  in 

IBretaigne  he  means,  made  at  t  ^  DiHance,  ^could  not  efpape  without  being 

overtaken,    though  they  fled  with  much  Trecipiution :  This  nevcrthelds 

did  not  laft  many  Hours  with  this  Violence. 

At  the  fame  time  exaftly,  the  two  Riven  of  Adour  and  Cave^  which 
fall  from  the  Pyrenaan  WllSy  as  well  as  the  Garonne^ .  and  fomc  other  Uttk 
Rivers  of  Gafcoygne^  which  have  their  Source  in  the  Plain^  as  the  GimaWj 
the  Save^  and  tic  Rat^  overflowed  after  the  fame  Manner,  and  caufcd  the 
'  fame  Devaftations.  But  this  Accident  happened  not  at  all  to  the  jftuiej  the 
jfriegey  or  the  'jfri/iy  which  come  from  the  Mountains  of  Foix^  only  that 
they  had  more  of  the  fame  than  thofe  of  the  Conferunty  the  Qomminge^  and 
the  Bigorre. 

M.  Martel^  by  the  Order  of  M.  FoucauJt^  hath  fcarcjhed  after  the  Caofe 


.  Hivcrs  to  that  Excefs,  or  to  melt  the  Snows  off  the  Mountains. 

But  the  Nature  of  thefc  Waters,  and  the  Manner  of  thcii:  flowing  fix>m 
the  Mduntains,  cohfirm'd  bin?  perfeftly  in  his  Sentiments.  For,  i . :  The 
Inhabitants  of  the  Lower  Pyrenaam  obferv*d,  that  the  Water  flowed  with 
Violence  from  the  Entrails  of  the  Mountains^  dbout  which  there  were  apciKd 
fcvcral  Channels,  which  forming  fo  manv  furious  Torrents,  tore  up  the 
Trees,  the  Earth,  and  gteat  Rocks,  in  fuch  narrow  Places  where  they  found 

t  ooc 


^aPafiage  bf^  CBOte^j  T6ie  Water  aUb  wliicli  fjpouCed  from  all  the 
Sides  of  the  Mootitain  inr  iimumerable  yetSy  ^ich  lafted  all  the  Time  of 
iJic  grcatcft  oTcrflowing,  had  the  Taftc  of  the  Minerals. 

I.  fn  ftme  of  thePaflages,  the  Waters  were  fttnking,  as  when  one  fth^ 
theMfadat  the  Jfi/fw»' of  the  mineral  Water,  in  fuch  Sort,  that  the  Cattle 
h^fed  to  drink  of  it,  which  was  more  particularly  taken  notice  of  at  Lem* 
hez^  in  the  overflowing  of  the  Sam  (which  is  one  of  the  Riven)  where 
thcHorfes  were  8  Hoars  ^  thirfty  before  they  would  endure  to  drink  it. 

}.  The  Bifhop  of  Lonfhz  having  a  defire  to  cleanfe  his  Gardens,  which 
the  Save-  naffing  thorough  by  many  Channels  by  this  overflowing,  had  fiird. 
#ith  Sana  and' Mud  ^  thofe  which  entrcd  them  feh  an  Itching,  like  to  that 
which  one  feels  when  one  baths  in  Salt  fPaiery  orweflies  one's  fclfwithfome* 
ftrong  Lixivial.  This  Tubing  could  not  be  produced  by  either  i?^/>i  or  Smw 
fFater^  bur  by  fome  mineral  Juicey  other  Fitriolick  or  jfluminous^  which 
the  Waters  had  diflblv'd  in  the  Bowels  of  the  Mountains j  and  had  carried 
along' with  it  in  paflins  through  thoft  numerous  Crannies. 

For  thcfc  Realonsp  M.  Mdrtel  believes  the  true  Caufe  of  this  overflow- 
iflg  tobc  nothing  clfe  hMi  fubterraneous  Heaters.  And  to  explain  the  Means 
or  this^  Irfupionj  hc  (uppofcs  that  there  is  in  the  Borth  a  great  Number 
of  Bapmsj  CawtieSy  or  great  Receptacks  of  a  vaft  Extent  hill  of  Water,, 
fit)ili  which  by  div«ft  Iflues  into  lower  Paflagcs  there  gctsand  runs  out  Wa- 
ter ctaottgh  to  ftimifli  that  which  runs  above- the  Earth,  during  ,thc  3cafons 
that  it  rains  little  or  nothing. 

*  One  cannov  well  doubt  oT  the  Truth  of  this  Suppolition,  if  heconfiders,, 
*.  Thar  in  Mines  as  wdl  as  in  PitSyXhc  more  one  digs,  the  more  abundance 
of  Water  is  met  with.  z.  That  there  are  RXvers  that  the  Earth  fwallo  ws,  as- 
thtt  of  Gmadaltiuitiir^m  Spain^  and  others- that  gufli  out  of  it  complete  Rivers. . 
^.  TKatJ  there  are  Galptr  in  diverfc  Parts  or  the  Sea.  4.  That  there  are 
Lrikes  withovLt  £trttontSy  confonant  to  what  P.  Kircber  remarks  in  hisMundus 
fuhterraneusy  which  diminifh  not  at  all,  and  yet  receive  little  or  nothing  of 
W^ater  from  ^ve.  Such  as  are  in  the  feme  Pyremeah  Afountains  in  the  Lake 
of  Berwale  of  Barkoiau,  and  St.  P^.  y.  And  to  conclude.  That  there  are 
found  in  Caves  ^nik  fubterraneouT  Lakes  \  as  amongft  others,  that  in  a  Cvrz 
near  Grenoble^  of  which  Framis  the  Firfi  had  the  <Curiofity  to  defire  to  know 
the  Extent^  having  caufed'  a  Beat  to  be  made  ftjr  this  Purpofc.  Hence  we 
muft  conclude,  that  the  inner  Parts  of  the  Earth  are  like  a  Spunge  dipped 
in  fFafeTj  and  foakcd  on  every  Side  5  or  like  our  Body  fiird  with  difltring^ 
Vrfcls  which  are  the  Canals,  through  which  the  Blood  is  communicatcdto  * 
the  whole  Bod  v. 

Thiy  being  loj  'tis  not  at  all  dfflScultto  tmdcrftand  how  the  Earth  thus  con* 
ftituted  may  fuffcr,  in  Procefs  of  Time,  great  Changes  within- its  Bowels,  as 
well  as  on  its  Superficies,  where  the  Parts  of  Mountains  znd  yaftly  great  iJcr^fc; 
feparating  and  tumbling  down,  crufh  fomctimcs  whole  Towns,  as  it  hap- 
pen'd  in  the  Year  i(Ji8,.  to  the  Town  of  Pleurs  in  the  Faltoftn^  by  the  Fall  of 
a  Rock  which  hung  over  that  Towrr.  This  Matter  is  more  eafily  to  be  done  in 
the  Bowels  of  the  Earthy  becauft  the  ff^atersorfubterrancous  Rivers  do  foa¥:^ 

and 
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and  by  degrees  undermine  the  Parts  of  the  Earib^  which  uphddthefacavieff 
Mountains  >  whence  it  mud  neceflfarily  follow ,  that  thefe  (ame  Mountains 
muft  fink  down  in  Proportion  to  the  Mafs  they  have  loft.  And  'tis  certain 
that  fomewhac  like  this  happened  in  thefe  Mountains ^  for  the  People 
which  inhabited  thofe  Parts,  have  feen  the  Earth  cleft  in  diverfe  Places,  and  have 
obferv'd  alfo,  that  in  fome  Places  there  have  happened  Founderings  of  the  Earth 
for  a  very  confiderable  Extent,  one  Part  of  the  Mountain  being /ijparated^ 
funk  down,  which  appeared  by  the  profound  Clefts  many  Feet  deep,  but  of 
little  Breadth.  So  this  Mafs  of  the  Mountain  in  its  fettling  all  at  once  upon  the 
ff^ater  of  the  Gulphs  or  fubterraneous  Lakes^  which  are  under  thehigheftPjr* 
renaan  Mounts^  in  all  the  Extent  they  take  up  from  Le  Foixj  even  to  Bem^ 
do  force  the  ff^ater  to  gufh  out  altogether  with  great  Violence  to  the  fame 
Quantity  with  the  Bulk  of  that  Part  of  the  Mountain  which  isfittledin  the 
fubterraneous  LakeSj  which  is  the  Caufe  of  this  prodigious  ovehSowing. 

But  that  which  will  not  fuffer  me  to  doubt  at  all  but  that  there  was  fbme 
fuch  fubterraneous   tumbling  down,  is  this,  that  3  Months  after  this  furi- 
ous Inundation^  that  is  to  fay,  about  the  end  of  September ^  there  happened  a 
fecond  overflowing  in  fome  Flaccs  near  to  thofe  where  the  fir(^  happened, 
which  made  alfo  great  Spoil,  particularly  that  which  came  from  the  River 
of  Jriege.     And  'twas  then  remarkable,  that  a  Fountain  that  runs  from  a 
Rock  upon  the  Lot^  near  the  Cabors^  confiderable  for  the  Abundance  of  its 
Water  which  turns  ;  Mills  at  its  very  Source,    became  all  red,  which  was 
never  (cen  before  in  the  Memory  of  Man. 
sm*  Efieds     2,.  One  William  Bally  an  able  Miner,  being  employed  at  Week  in  GhcefUr^ 
•f^ivndbttt  fljire^  about  i  Miles  from  Kenyfham^  to  renew  an  old  Work  which  was  about 
M?^B^-tf-R»/i&w»deep,  and  was  more  than  half  full  of /5P^/tfr,  he  drew  what  he  could 
gg"'  ^*-   out  with  a  Bucket^  and  then  he  went  downinto  the  Mine^  to  clear  out  the  Re- 
«.   ""    ^  mainder.  Having  flood  in  the  Water  fome:Days,his  Legs  began  to  itch  extreatn- 
ly,  and  fwell'd  very  much,  and  at  length  broke  out  into  Sores.    I  enquired 
of  him  how  the  Ore  lay  in  its  Mine^  and  he  told  me  the  Vein  of  Ore  grew 
in  the  Middle  of  a  Vein  oi  Sulphur  (as  he  caird  it)  that  is,  Marcbafites^ 
which  was  about  a  Yard  wide  5  from  this  I  eafily  gathered,  that  the  Waters 
iti  the^^fyie  having  flood  a  long  Time  on  that  large  Bed  of  MarcbafiteSj 
was  ftrongiy  impregnated  with  the  Fitriolate  Salts^  which  abound  in  them, 
and  was  the  Caufe  of  the  itching  zxidi /welling  of  his  Legs. 

^n  inmidt-     XXXIII.  June  t6^\  1680.  An  Inundation  happen^  not  far  from  LottdotH 

iS,^  dT  ^^y  in  Ireland^  more  monflrous  than  that  in  Gajcoyg^.  *Tis  fuTpefted  that 

^k,  Ph.  both  proceeded/from  fome  extraordinary  Change  ini^t  fubterraneous  Caverns 

•«•?•«•  pf  xhQ(^  VL\\h  from  whence  the  Water  gufhaJ,  very  few  Mountains  being 

without  them. 

i«iiidits<«$      XXXIV.  I .  The  Inhabitants  of  Kettlewell  and  Starbotton^  in  Cravetu  in 

h^j^^'l^^^  County  of  York^  fuflfer'd  a  very  great  Lo&  in  June  1686,  by  a  fuddcn 

«.*4/.p.3«a.  overflow  of  Water.    The  Towns  are  fituate  under  a  great  Hill  on  the  Eaft  and 

Weft  i   the  Country  is  very  mountainous  and  rocky.    The  Defcent  of  Haim 

was 
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was  after  a  Thafidcr^chp,  tpr  about  the  Continuanee  of  an  Hoar  and  half 
with  extiaordinary  Violence^  and  by  ioreral  £ye-witnefles  the  Rack  on 
the  Eaft-fid^  open'd  vifibly,  and  Water  their  beheld  thence  into  the  ^ir  the 
kigbt  of  an  ordinary  Church-fteeple,  (b  tnat  the  Current  of  f^afer  camo 
^own  the  Hill  into  the  refpe&ive  TownS|  as  in  one  entire  Body,  and  with  t 
Breafi  ^s  if  it  would  have  dro wn*d  the  whole  To wns,  leveral  Houfes  were 
quite  demoliihed,  and  not  a  Stone  left  ^  others  gravell'd  to  the  Chamber* 
Windows  i  fbme  Inhabitants  driven  until  this  Day  from  their  Habitatioos, 
the  Current  o(  the  fTaier  running  thro*  their  Houfes^  mighty  Rocks  defcen* 
ded  from  the  Mountains  into  the  Falkyy  and  there  lay  unmoveable  \  many 
£ur  Meadows  covered  with  Sand  and  Stones,  that  the  Worth  of  the  Soil 
will  not  regain  the  fame  $  Hoa(hold*goods  taken  away  into  the  great  River 
of  Wharf e^  and  fo  lod,  belides  many  quick  Goods.  The  Lois  reputed  to 
be  many  thoufand  Pounds  \  many  Families  quite  ruined,  others  in  Part  only. 
There  have  been  two  other  Floods  fincc  the  firfl^  tho*  not  fo  great  and 
dangerous.  The  Becks  ox  Currents  of  Water  which  run  thro*  thclc  Towns, 
were  fo  gravelPd  up  by  the  firft  Flood,  that  the  Pailaffe  is  much  altered, 
and  cannot  be  regain'c^  though  there  luve  been  many  Hundreds  of  Men 
fet  to  do  it. 

2.  March  tz^  i6s>^  At  half  an  Hour  after  ii  a  Clodc,  being  cahn,  but  uiMaoMne 
a  little  rainy  Weather,    the  River  which  pafleth  by  the  plain  Ground  of  i^oJ^ 
Noordwyckj  did  in  the  Space  of  a  quarter  of  an  Hour  Iwcll  to  that  height,  ^^^^^^  »^ 
that  the  Sugar-MUly  the  Sugar^warky  and  almoft  all  die  faid  Ground  was  ^^  ^' 
thereby  ruined,  the  moft  part  of  the  Sugar^Canes  being  rooted  or  torn  out 
of  the  Ground  by  the  Violence  of  the  Torrent.    We  cannot  imagine  whence 
fo  fudden  a  fwelung  of  this  River  has  been  caufed*  while  the  Rain  not  being 
very  hard,  could  not  be  of  that  £fie&^  for  in  fuch  a  Cafe,  it  ihould  have 
continued  longer  %  for  about  1 2  a  Clock,  when  the  Compan^^s  Servants 
aflemblcd  for  their  Dinner,    the  Water  of  the  River  was  at  its  ordinary 
Height,  and  before  they  had  half  dined  all  the  Country  was  overflowed  by 
the  water,  viz.  one  Foot  higher  than  t  Years  ago,  by  Reafon  of  the Hur^ 
ricaney  when  we  had  as  violent  a  Storm  as  ever  we  heard  of.    And  at  one 
a  Clock  all  the  extraordinary  Water  was  gone^  and  the  River  agun  at  its 
ordinary  Height.    There  has  been  no  Earthquake  that  could  caufe  it»  nei- 
ther was  there  any  fuch  Thing  in  other  Rivers. 

XXXV.  In  Order  to  compare  the  Quantity  of  Rain  with  the  Quantity  n*ori^^ 
of  Water  running  away  in  Sfrin^s  and  Rivers^  it  is  neceflary  to  meafure  J^^J,^ 
thefe  two  Sorts  of  Water.  Thofe  that  make  Profeilion  of  governing  and  b^  M....n. 
conveying  Sfring- Waters^  fay  that  aCubick  Inch  of  Water  yields  m  ia"^*P'^'- 
Hours,  i44ikr«iV/j,  (the  Name  of  a  French  Meafure  holding  280  Frencb 
' Pints i)  others  fay,  it  yields  but  70  of  that  Meafure. 

But  I  have  Reafon  to  believe,  that  it  yields  83  of  this  Meafure,  and  fol- 
low thofe  that  fay,  that  a  Veflcl  of  z  Foot  deep,  long  and  broad,  holds 
one  Muid  of  Water. 
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And  tfaerdbreif  a  Can^atary  Ihould  hold  }  jyg  MuUs  of  fPaier^it  would 
fumiih  for  a  whole  Year  a  fufficient  Quantity  to  make  an  Inch  of  Heater  run 
confhntly .  As  for  the  Meafure  of  Rain-wattr  1  have  found  by  Obfervatiims^ 
thgt  from  OS.  i66%^  to  OS.  1669^  there  had  fallen fo  much  of  it  as  niounted 
to  the  height  of  18  Inches  7  Lines  ^  and  from  the  fame  Month  16 jo^  to  the 
fkmc  Month  KS7I9  there  happened  only  (b  much  as  came  to  the  height  of 
84.  I^hes}  and  from  Jatt.  itf/^,  to  Jan.  1674,  to  the  height  of  274,  In- 
che^.  Of  which,  taking  the  Medium^  we  have  19  Inches  and  zf  Lines. 
/This  fuppofed^let  us  emmatefomeRiver,as  it  runs  from  its  very  Source  to  a 
Place  where  fome  Rivulet  enters  into  it,  and  fee,  whether  the  R^in^^afer 
that  ialls  about  the  Courfe  thereof,  if  it  were  put  into  a  Con/ervatory  would 
be  fufficient  to  make  it  run  a  whole  Year.  In  order  to  this,  I  have  confidcr- 
cd  the  Seine^  which  from  its  Seurce  to  ^iuay  k  Due  is  about  j  Leagues  long^ 
and  the  fides  of  its  Courfe  extend  themfelves  on  the  Right-hand  and  the 
Left  about  2  Leagues  on  each  fide,  where  there  are  other  little  Rivers  that 
run  another  way :  And,  fince  that  thofc  Rivulets  need  fFater  to  maintain 
jhcm  as  well  as  'the  Seine^  I  will  count  but  half  that  Space  of  the  Sides, 
and  (ay,  that  the  Place  where  the  Seine  paflcs  hath  from  its  Source  to  jlinayle 
Due  three  Miles  long,  and  two  Miles  large.  Whereupon  I  fay  farther 
if  a  Confervdtery  were  made  for  this  Bignefs,  it  would  be  6  Square 
Xf^racf  in  Sur&ce,  which  being  reduced  to  Fatbomsy  would  make  3 124<' 144 
Fathoms  in  Surface.  In  this  Confervatory,  imagine  that  during  a  whde 
Year  there  has  fkllcn  Rain  to  the  heighth  of  ip  Inches  zf  Lines,  as  was 
laid  before.  This  Height  of  19  Inches  and  i|  Lines,  gives  280890042, 
MuUs  of  If^ater^  or  thereabout,  according  to  the  Meafure  luppos'd. 

All  this  JVater  thus  coUefted  is  that  Stock  which  \%  to  ferve  to  make  this 
River  run  for  a  whole  Year,  from  its  Source  to  the  Place  before  named  and 
whidi  mufl  aUb  ferve  to  fupply  other  Occafions  and  Lofles,  fuch  as  arc  the 
feeding  of  Trees^  Herbs^  Vapours  and  extraordinary  Swellings  of  the  River 
wbilft  it  rains,  and  Deviations  of  the  IVater  running  another  way. 

Concerning  the  Meafure  or  Eftimate  of  the  Heater  of  this  River,it  would 
be  difficult  to  find  it  juft  and  prccife,  and  to  determine  what  Quantity  it 
fumifhes.  Yet  fo  far  as  I  was  able  to  judge,  it  can  have  no  more  than  looo 
or  iipo  Inches  of  JVater  always  running,  compenfating  the  Icflcr  Quantitvic 
hath  at  its  Source  with  the  greater  it  hath  towards  Jinay  k  Due :  The 
which  I  fo  judge  by  the  Comparifon  I  make  of  thcfe  Waters  with  thofc  of 
the  River  of  the  Gobelins j  in  the  Condition  wherein  it  is  towards  Fer/ai/ks 
where  it  hath  f  o  Inches  of  JVater^  according  to  the  Meafure  taken  of  ic^ 
So  that  I  eftecm  it  will  be  enough  to  allow  Twenty  foyr  or  Twenty  five 
Tijivs  as  much  to  our  River.  For  the  Channel  of  it  is  to  be  4  or  r  Fa 
thoai  large,  and  for  Depth  it  is  but  fhallow,  it  carries  no  Boats,  and  fcrv^ 
only  to  float  down  fome  loofe  Billets. 

Thcfe  Particulars  being  thus  fuppos'd,  I  fay,  that  izoo  Inches  o£  fVater  da 
forarth  m  24  Hours  pp6oo  Muids  of  JVater  after  the  rate  of  82  Muids  to  an 
Incb^  that  is,  ^6^^6000  for  a  whole  Year,    And  therefore  taking  this  Quan- 
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ty  of  )($4  MiUioQS  fiom  the  180  Millions,  that  falls  into  the  CcHfirvaUry^ 
«oove  dercribed,  there  will  remain  yet  above  188  Millions  oi  Muids^  which 
amounts  to  almoft  f  Times  as  much,  and  which  ferves  to  fiirniih  for  the 
Lodes,  Diminutions,  and  other  Waftes  above  taken  notice  of.  So  that 
there  needs  but  the  6^  Part  of  the  Rain  and  Snow-water  that  faUs  in  a 
Year,  to  run  continually  thro*  the  whole  Year. 

Now  if  thefe  Rain-pTatirs  are  fufficient  to  make  one  River  run,  they 
may  alfi>  fuf&ce  for  all  the  reft  in  Proponion  >  confidering  efpecially,  firft^  what 
remains  for  wafte,  which  is  fuperabundant  >  and  fecondly^  y^hat  little  Space 
I  allow  to  both  fides  of  the  River's  Courfe,  which  is  but  of  one  League  on 
each  fide.    For  Rivers  are  not  commonly  two  Leagues  near  one  another. 

It  may  be  objefted^  that  there  are  Countries  where  it  rains  but  feldom, 
but  fomewhere  it  rains  not  at  all,  and  yet  there  are  confiderable  Rivers. 
But  I  anfwer,  that  the  Rivers  of  thofe  Countries  where  it  rains  but  (eldom, 
do  not  run  continually,  being  only  big  in  Winter,  but  in  Summer  almoft 
Guite  dried  up.  The  Reaibn  of  both  which  Efleds  is,  that  they  being  nigh 
lome  high  Mountains  whence  they  come,  the  Snow  that  fiills  in  Abundance 
on  thofe  Hills,  and  is  melted  afterwards,  is  able,  as  long  as  that  Water  lafts, 
to  make  them  run  abundantly  in  Winter,  leaving  them  dry  when  it  ceafes 
in  Summer. 

As  for  the  Cbuntries  where  it  rains  not  at  all,  there  are  but  few  of  them 
in  the  Work].  The  horrid  Zone  ( where  that  may  be  more  true  than  any 
where  elle )  is  a  Climate  abundantly  moiftned  with  Rains  twice  a  Year,  and 
it  may  be  more  than  thefe  Northern  Ccmtries^  at  leaft  in  greater  Plenty  at 
certain  Seafbns.  But  if  there  fhould  be  any  Countries  where  no  Rain  at  all 
ihould  fidl,  that  will  not  kinder  the  running  of  Rivers  there,  becaufe  they 
may  have  their  Sources  in  other  Countries  where  it  rains,  as  the  Nile  ia 
Mgypt^  where  it  rains  not. 

XXX Vr.  I.  About  2.  Leagues  from  Paderbem^  is  a  treble  Spring  callcci ^^^ 
Metborn^  which  has  3  Streams^  two  whereof  are  not  above  one  Foot  andan^uffc 
half  dift^t  from  one  another,  and  yetof  fo  diftering  Qualities,  that  whereas^m  Jo«* 
one  trf  them  is  limpid,  blewifh,  lukewarm,  bubling,  and  holding  AiA^riM*  »^>  ^ 
niackj  Ocbra^  Iron^  Vitriol^  JlluMj  Sulphur^  Nitre^  Orpment  ufed  againft^'i'n.  ^" 
Epilepfies^  bad  S^ktm  and  the  Worms  \  the  other  is  Ice,  coki,  turbid,  and  whitiiht 
iDudi  flronger  in  7'^/^,  and  heavier  than  the  fbrmer,  holding  much  Or/f* 
ment^  Salt^  Iron^  Nitre^  and  fome  Sal-Jrmemack^  jtUamuAyitrioly  of  this 
all  Birds  oblerved  to  drink  of  it  do  die  >  which  I  have  alfo  privately  experi« 
mented  by  taking  fome  of  it  Home,  and  giving  it  to  Hens,  after  I  hadgi* 
ven  them  Oats^  Marley^  and  Bread  Crumbs :  For  fooo  after  they  had  drunk 
of  it,  they  became  ciddy,  reeled  and  tumbled  upon  their  Backs,  with  Con- 
vulfion  Fits,  and  fo  died  with  a  great  Extention  of  their  Legs.  Giving  them 
common  Salt  immediately  after  they  had/lrunk,  they  died  not  fo  foon  %  gi- 
ving them  Vinegar  they  died  not  at  all,  but  7  or  8  Days  after  were  troubled 
with  the  Pipp*  Thole  that  died  being  opened,  their  hangs  were  found  quite 
ihriv^'d  together.    Yet  fome  Men  that  are  troubled  wi^  Iformsj  taking  a 
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little  Quantity  of  it,  and  diluting  it  in  common  Water,  have  beenobferv'd 
by  this  means  to  kill  the  Worms  in  their  Bellies,  fo  that  a  great  Number  of 
JVormi  came  fi-om  them ;  whereupon  tho'  they  are  fick,  yet  they  die  not. 
As  to  the  3^  Stream  that  lies  lower  than  the  otner  two,  about  lo  Paces  dif- 
tant  from  them,  it  is  of  a  greenifh  Colour,  very  clear,  and  of  a  four  fweet 
Tafte,  pleafing  enough.  It  hath  about  a  middle  Weight  between  the 
other  two,  whence  we  gucfi  that  it  is  mixed  of  them  both,  meeting  there 
together  5  to  confirm  which,  we  have  mixed  equal  Quantities  of  thcfeTwo, 
with  an  Addition  of  a  little  common  Well-water^  and  have  found,  that  they 
being  ftirred  together,  and  permitted  to  fettle,  made  a  Water  juft  of  the 
fame  Colour  and  Tafte  of  the  third  Stream. 
wf^Bafii,  hy  2.  At  Bofil^  the  Spring  running  in  the  Gerbergajfe^  {ox  T'anners-Jireet) 
iVi"  '^'  ^'  from  St.  Leonard's  Hillj  is  of  a  blewiih  Colour  and  fomewhat  troubled, 
holding  Copper^  Bitumen^  and  ^ntiniony^  about  5  Parts  of  the  firft,  one  of 
the  z\  and  two  of  the  laft^  and  have  been  examined  by  IkilfulPerfons.  Our 
Tanners  do  water  their  Skins  in  it,  and  being  a  well-taftcd  and  wholefomc 
Water,  it  is  both  much  drank,  and  ufed  to  bath  in. 

There  are  two  others,  called  RandulpVs  JVell^  and  Brun  Zam  Brunnen^ 
▼ery  obfervable  ;  The  former  of  them  having  a  Camphory  and  drying 
Qnality,  and  ufed  againft  hydropical  Diftempers  >  the  latter  containing 
fome  Sulphur^  Salt-petre  and  Gold^  and  being  an  excellent  Water  to 
drink. 

5 .  Mr.  Philips  of  Montague  has  in  his  Paftprcs  of  Socke^  about  5  Miles 
SuTZ^  from  Teovill^  a  large  Pool  to  which  Pigeons  refort,  but  the  Cattle  will  not 
tterfcrfhirc,  drink  of  it,  no  not  in  extream  want  of  Water.    To  the  Jafie  it  is  not  - 
iLi?Vi8.only  brackifh,  but  hath  other  loathfome  Taftes.    In  a  Fenice  Glafs  it  look- 
p.  323/11.    cd  greenifh  and  clear,  juft  like  the  moft  greenifh  Cyder  as  foon  as  it  is  pcr- 
^'  ^'  ^^^'feaiy  clarified.     I  boil'd  a  Pint  of  it  in  a  Pofnet  of  Bell-metal,  and  fudden-- 
ly  It  yielded  a  thick  Froth,  having  fomewhat  of  a  vitriolate  Tafte.     Suffer- 
ing the  Water- to  be  boiled  all  away,  it  left  much  of  the  lame  on  the  Sides 
and  Bottom  of  the  Pofnet. 

4.  There 'is  a  Spring  near  the  top  of  Malvern  Hill^  having  a  long  and 
HiH^'ito-  ^^^  Fame  for  healing  of  Eyes  5   and  about  a  Furlong  lower  is  another  healing 
foriShkt^'By Spring.   "When  I  was  for  fome*  Years  molefted  with  T^ettersori  the  back  of 
^'of p.^;  one  iand  foittetimes  of  both  my  Hands,  notwichftanding  all  Endeavours  of  my 
».J7«?»«  1^1. very  friendly  and  fkflful  Phyficiani^  I  had  fpeedy  healing  from  ^  neighbour- 
ing Spring  of  far  left  Fame-      Yet  this  Spring  healed  very  old  and  ulcerous 
Sores  on  the  Legs  of  a  poor  Fellow,  which  had  been  poifoned  by  Irons  in 
the  Goal^  after  other  Chirurgery  had  been  hopelefs.     And  by  many  Trials  upon 
my  Hands  and  the  7V//^j,  Iwas  perfuaded,  that  in  long  Z)r(?«|;A/j,  andlafting 
dry  Frojls^  thofc  Waters  w^re  more  efFcftually  and  more  fpeedily  healing,  than ' 
at  other  Times.  1  held  t^is  Water  in  my  Mouth  till  it  was  warm,  and  perchance 
fomewhat  intermingled  with  Fafting-fpittle^  and  fo  dropping  it  upon  the  Tetter ^ 
I  there  could  fee  it  immediately  gather  a  very  thin  Skin  upon  the  raw  Flcfh, 
not  unlike  that  which  is  (cen    to  gather  upon  Milk  over  a  gentle  Fire. 
This  Skin  would  have  fmall  Holes  in  it,  thro*  which  a  Moifhirc  didilTuc" 
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in  final!  Drops,  which  bcinfi  wiped  away,  and  the  Water  continued  to  be 
drop'd  warm  out  of  the  Mouthy  the  Holes  would  diminifh,  and  at  lad  be 
all  quite  healed  up. 

For  the  Eye-Waters,  I  conceived  them  more  ftrongly  Terfive^  and  clear- 
ing the  Eyes  \  and  they  had  a  rough  Smartnels,  as  if  tney  carried  Sand  or 
Gravd  into  the  Eye. 

f .  I  think  the  Waters  we  call  Cbalybeate^  and  particularly  this  at  Farring-  -^'  Farriag- 
tQn^  to  be  impregnated  principally  from  the  Fitriol^  or  Salt  of  Iron^  which  SSiSef^ 
is  very  Volatile  j  fo  that  little  of  it  can  be  found  by  Evaporation  of  a  great  ^-  ^^' 
Quantity,  or  from  the  precipitated  Sediment.    I  nut  4  Ounces  of  ordmary  JT^jS'.^  \ 
dear  Water  into  a  Glafs,    and  impregnated  it  witn  a  known  Proportion  of 
Gall:  Then  by  degrees  I  let  fall  mto  it  the  Salt  of  Irotty  until  I  found  it 
thereby  as  deeply  tinged  Red,  as  the  fame  Quantity  of  Farrington^waters  ^ 

would  be  by  the  fame  Proportion  of  G<^//.-  The  Quantity  of  the  Salt  of  Iron 
that  performed  this,  was  near  two  Grains.  This  Water,  fo  tinged,  tailed  and 
fmclled  juft  as  the  natural  Water  from  the  Spring  with  Gall  did:  If  I  added  a 
greater  Proportion  of  Salt^  it  would  make  it  naufeous  and  Entetical. 

It  begins  to  be  in  high  Efteem  for  extraordinary  Cures  of  the  Scorhut$y  il/lp^oj^ 
Aftbma^  (^c.    It  hath  Las  I  have  found  upon  Trial]  a  larger  Proportion  of 
the  Minerals^  than  jiftrop-water  *,  but  the  Force  holds  not,  if  removed  from 
the  Spring-head. 

6.  About  a  Mile  and  half  out  of  Durham^  on  the  North-Eaft-fide  near  ^  f*»  ka- 
Butterby^  is  lately  difcovercd  a  Medicinal  Springy  which  is  this  Year  much  SKtaaiJ^ajy 
frcouented  and  may  be  of  great  Benefit  to  the  Country.    It  was  found  out  i^^^** 
by  Workmen  that  dug  in  that  Place  for  Coal.    When  they  were  i  z  Fathom  163.  p.*^*;. 
and  an  half  deep,  they  difcovercd  this  Treafure  of  Natural  PByJick.     They 

then  tried  the  Rock  about  100  Yards  ofF>  where  they  loft  themfelves  much 
about  the  fame  Depth  >  and  inftcad  of  Coal  difcovercd  a  Spring  of  excellent 
clear  Water,  which  ifliies  out  at  the  Hole  which  their  Inftruments  made. 

7.  At  Lancarim  in  Glaworganjhirej  is  z  Medicated  Springs  much  frequented  a  Glamor- 
from  fcveral  Counties,  Time  out  of  Mind,  for  the  King's  Evil.  There  is  a^lf^^iJi^ 
Rill  of  about  an  Ell  broad  between  two  .Collines,  covered  with  Wood  j  0^*3 3-F7ar» 
about  1 2  Yards  from  this  Spring,  the  Rill  falls  from  a  Rock  S'orp  Foot  high, 

which  makes  a  grateful  Noife;  the  Spring  (which  is  exceeding  clear)  comes 
out  of  a  pure  white  Marie-,  tho'  I  thought  there  had  been  no  white  Marie 
in  fVales^  for  the  Earth  is  red.  A  Graduate  Doctor  hereabouts  imputes  the 
Virtue  of  this  Spring  to  the  Lime-jlone^  and  fays,  one  of  the  chict  Ingredi- 
ents of  the  Doftors  for  the  Kin^%  Evil  is  Lime-fVater. 

8.  I  had  a  Mineral  fVater  fcnt  me,  not  long  fince,  by  Mr.  Duncan {zS\ir^ jtt  ^r^ 
won)  from  E^ingbam  in  Northumberlapd.^  I  found  it  turned  almoft  quite '"®"» Nor- 
Black  with  Galls^  though  it  had  been  brought  at  leaft  30  Miles  by  Land- £!dT^x)r. 
Carriage.  After  I  had  liowly,  in  a  Glafs,  evaporated  more  than  one  half  of  ^y^"-*^- 
this  Water,  it  ftill  retained  the  (ame  atramentous  Quality,  and  ftruck  yet  as  ^*  ^  ^* 
deep  with  Galls  as  ever  5  and  at  laft  it  yielded  me  a  real  and  genuine  Fitriol. 

.  I  fay  nothing  of  the   Ocre  which  this  Water  let  fall  in  very  great  Plenty, 
that  being  a  Thing  common  to  all  atramentous  Heaters. 
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T  was  rurprized  at  this  Phaenomenon :    For  I  could  not  bring  my  (tUS  to 
Think  it  pomble,  that  the  Pyrhes^lying  conftantly  under  IP'atery  ihould  ever 
yield  Vitriol 'j  and  I  knew  of  nothing  elie  (at  lead  in  England)  that  I  could 
expefb  it  from.    But  having  lately  an  Opportunity  to  viut  i\mnotabk  Well^ 
I  round  our  mighty  Rarity,  our  vitriol  Wattr^  to  be  only  one  old  Drift 
made  for  the  draining  of  a  Row  of  old  wrought  Coal  Pits  a  little  abovCi 
and  I  informed  my  felf  from  fome  old  Men,  that  had  formerly  wrought  in 
thefe  Pits,  that  tnere  was  Plenty  of  the  Pyrites  there,  by  them  called,  £rafs 
Lumps ',  and  that  this  Drift  was  (bmetimes  dry,  and  (bmetimes  ran  with  a 
plentiful  Stream^  which  is  as  fair  and  full  an  Account  how  this  Water  comes 
to  have  Vitriol  in  it,  as  any  one  need  to  defire. 
\At  St.  A-     p.    There  has  been  found  a  Mineral  Water^  call*d  St.  AmanJt^Watery 
^rS^i^'Bj  which  has  been  very  much  in  ufe  the  laft  Summer  and  Autumn,  in  all  Sorts 
j^.Gfofey.of  Sickneflcs,  father  for  its  Novelty,   than  for  its  ^rcat  and  extraordinary 
^547P43o- pj.Qpgj^ j^     It  is  caird  St.  Amand^%  IVater^  becaufe its  Spring  is  in  the  Land 
depending  on  the  Abby  of  the  fame  Name,  of  the  Order  of  St.  BenediS^ 
in  the  Diocefc  of  tournay  in  Flanders  %  but  the  Fountain  is  called  particu- 
larly. La  Fountaine  du  Bouillon^  for  the  impetuous  boiling  of  that  fpringing 
Water. 

This  Fountain  is  fituated  in  a  (hallow  and  marfliy  Ground  \  the  Bafbn  of 
the  Spring  is  4fo  Foot  fquare,  there  is  in  the  Bottom  of  that  Baibn  the  Mud 
of  20  Foot  deep  %  beyond  that  they  find  the  Sand,  which  fomctimes  is  very 
moving  and  at  iome  other  times  is  very  firm.  Very  often  this  Fountain  cafls 
up  a  great  Quantity  of  Sand  :  Ana  laft  Year  in  a  little  Time  it  c2Jk  up 
more  tnan  i6  Cart  Loads  of  it,  by  the  which  all  the  Bafon  was  bordered. 

There  is  to  be  found  x  Sorts  of^  Earth  \  the  firft  and  (uperficial  is  black, 
and  bums  as  Turf,  witn  the  lame  Smell  \  the  fecond  is  white  >  and  the 
third  has  the  fame  Colour  as  the  Slate.  Thefe  two  laft  Sorts  of  Earth  do 
give  by  Lixivium^  a  Salt  like  Sal  Gemma. 

This  St.  Amanit^'tVater  in  its  Spring  is  clear  and  Lukewarm^  and  appears 
much  hotter  at  Night  and  in  the  Morning,  than  the  reft  of  the  Day.  It 
has  the  Smell  and  Tafte  like  ftanding  fVater.  If  it  is  expofed  to  the  Air  it 
lofes  its  Smell  and  Tafte  in  a  (hort  Time.  By  that  Facility  to  lofe  its  Tafte 
and  Smell,  one  may  judge  that  it  has  a  Sulphur  very  Volatile  i  and  for 
that  great  Volatility  and  Subtility  it  is  almoft  impoffible  to  make  any  Expe* 
riment  upon  it. 

This  Mineral  JVater  has  the  fame  Weight  as  the  Seine  River  Water. 
It  altered  not  the  Colour  of  the  Syrup  of  Violets^  nor  the  TtnSture  of  Turm 
Soly  Lime  JVater^  the  Oyl  of  tartar^  the  Volatile  Spirit  of  Sal  Armoniack  and 
Harfs  Horn  have  wbited  that  fVaterj  and  have  made  it  a  light  Coagu^ 
Jum. 

This  Water,  mixt  with  the  Dijffilution  of  Armonaick  Salty  has  not  given 
any  Smell.  It  has  not  altered  the  Infufion  of  Galls.  Minglol  with  the  So^ 
lution  of  Vitriol  J  has  troubled  it  a  little,  and  has  givenagreeniih  Colour,  and 
at  length  is  precipitated  ^yellow  Powder. 
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Jcid  Spirits  have  not  fermmiiJ^t  firft  with  that  fPkfify  but  afterward  it 
has  made  (omc  little  Bubbles,  which  reouuned  to  the  fide  of  the  Glafles 
vherdn  were  contained  the  Liquon. 

I  have  diftilled  f  Pints  of  that  fFateri  the  diftiU'd  Wdter  has  not  had  any 
Tafte  nor  Smell,  and  it  has  not  changed  the  Tinfture  of  ^urne  S^y  neither 
the  Lime-water.  There  remained  from  that  f  Pints  (or  i6o  Ounces)  70 
Grains  of  Rejidue  \  the  which,  b^  Lixivium  has  given  to  me  f  f  Grains  of 
gr^  Earth,  and  i  f  Grains  of  white  Salt^  almoft  like  Sal  Gemma. 

The  Refidue  of  the  evaporated  Heater  put  upon  the  burning  Coals,  has 
not  cad  any  Smoak,  neither  has  made  any  DetomHien  y  the  Spirit  of  Nitre 
poured  upon  it,  has  very  much  fermented'^  the  Spirit  of  fFine  has  not  ex*» 
traded  any  finSlure  from  that  Refidue. 

One  may  conclude  by  allthefe  Experiments,  that  ihisfFdter  has  not 
any  Jcidity^  it  particijpates  not  of  Fitriol  nor  of  jilum  \  and  there  is  in  it 
bat  a  little  Quantity  ot  the  white  Earthy  and  leis  alio  of  Salt  very  like  4^^^ 
Salt. 

They  are  the  Parts  of  Earth  and  Saltj  which  {hew  themfelves  in  the 
Mixture  of  thp  Lime-water^  (^c.  of  ^;irV  or  volatile  jlkalis. 

Th^  are  the  fame  Parts  which  begin  that  light  Fermentation  in  the  Mix*^ 
ture  of  ufcid  Spirits  ^  but  that  Fermentation  is  imperfe&  becaufe  of  the  little 
Quantity  of  die  Earthy  which  is  drown'd  in  fo*  great  a  Quantity  of  Liquor  ^ 
in  EfFeo:  when  the  fiTater  is  evaporatedj  the  Jcid  Spirits  do  ferment  very 
much  with  the  Rifidue. 

It  ap[>ears  by  the  Smell  of  that  Water^  that  it  contains  a  Sulphur  very Jul^^ 
tihj  which  diuipates  it  felf  very  eafily,  and  which  is  not  fenfible  in  the  Ex- 
periments. 'Tis  ncvcrtbelofs  to  be  attributed  to  that  Sulphur^  the  principal 
kfic^  which  th^y  do  attribute  to  that  Mineral  fFater^  as  of  helping  in  the* 
Pal/y^  iSc.  In  other  Sorts  of  Diflempcrs  where  the  nervous  Gender  is  at- 
tacked >  in  Jhort  Breathy  and  in  all  Aficdions  of  the  Lungs  j  and  of  remcdvi* 
ing  many  other  Infirmities  which  are  caufed  by  the  fibarp  Ferments^  tne 
which  are  fwectncd  by  that  ff^ater.  For  the  other  Properties  of  it,  as  of 
Purginfy  of  taking  away  Obftruftions,  of  Tempering  the  bet  Intrails^  i^c. 
it  nuy  nave  the  fame  Efieds  with  common  Water  being  drunk  abundantly. 

One  may  drink  many  Glaflcs  of  this  Water ^  beginning  by  4,  6  or  8  every 
Morning,  and  augmenting  till  1  z,  1 8,  lo  or  more,  according  as  the  Sto«- 
mach  is  able  to  fupport  it.  This  Water  pafles  readily  by  Urm^  and  many 
Perfons  are  purged  by  it.  Sometimes  one  may  mix  with  it  fome  Diuretick 
Salt^  to  make  it  pafs  more  freely,  and  for  rendring  it  more  De^oifiruliive^. 
At  other  Times  one  may  put  fome  Manna  or  other  Things  for  making  it 
more  Purgative.  One  may  wafli  alfo  in  the  Mud  of  that  Fountain^  accordr 
ing  to  Ncceflity. 

XXXVII.  I  have  obfcrved  a  Springy  that  in  all  the  cxtream  Froftj,  that^  sprii^ 
have  been  thcfe  10  Years,  hath  yielded  a  fmall  Stream,  which  running  over '*^"  "^ 
a  large  Tra&  of  Pafture,  keeps  all  the  Banks  and  Borders  Green^  and  free  pf^Bcaiil 
hmfreezingi^oW\r\g  the  Snowyzadfmoaking  all  the  wav  where  it  runs.     n-^^P-^J^ 
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ij;^^.**  XXXVIII.  I.  The  Country  round  Bath  is  vciy  hilly  and  uneven;  but 
ihi?r37il^.  the  Hills  lye  in  Order  s  they  are  generally  rocky  and  Steep  from  South- 
K^pSt.  Weft  and  by  Weft,  to  North-Eaft  and  by  North:  The  whole  Tratt  of  the 
Country,  within  f  and  7  Miles,  abounds  with  Coal-Mines,  more  or  lc&. 
But  there  are  no  other  confiderable  Mines  that  I  can  hear  of,  nearer  than 
Mendipj  which  is  10  Miles  hence,  excepting  fome  of  Lead  at  Berry  in  Gh- 
tefterflrire^  which  lies  upon  the  North  of  this  Place,  about  4  or  f  Miles  diP 

tant. 

2.  The  Hills  for  the  moft  part  afford  a  Free-ftone  j  and  on  the  North- 
Weft  of  Lanfdown  ( which  hath  that  Situation  to  the  Town,  and  is  juft 
above  it)  the  Stones  digged  there  are  a  fort  of  head  Stone,  commonly 
caird  a  Lyas  blue  and  white,  poliftxable. 

3.  The  Town  and  Baths  are  of  very  great  Antiquity.  Befides  what  I  find 
in  very  ancient  Chronicles  to  that  Purpofc,  one  of  our  great  Antiquaries 
(  Mr.  P.)  afferts,  that  thefe  Baths  were  800  Years  before  Chrift :  Which  if 
fo  will  give  occafion  to  enquire,  how  confiftent  with  it  that  Hypothcfis 
concerning  the  Caufe  of  the  Heat  of  thefe  IVatersmw  be,  which  makes  it 
to  be  the  Fermo^ation  of  Minerals  in  fieri 'j  and  whetncr  it  be  likely,  that 
the  Minerals  through  which  thefe  fvaters  pafe,  fhould  be  in  that  State  of 
Imperfedion  fo  many  hundred  Years.  But  this  other  Opinion  feems  to  me 
very  probable  whicn  fuppofeth  the  Caufe  of  the  Heat  to  be,  that  two 
Streams  having  run  througn  and  imbibed  certain  Sorts  of  different  Minerals, 
meet  at  laft  and  mingle  their  Liquors,  from  which  Commixture  ariles  a  great 
Fermentation  that  caufes  Heat  5  like  as  we  fee  it  is  in  f^itriol  and  Tartar^ 
which  when  mingled  beget  an  intenji  Heat  and  Ebullition. 

4.  It  is  affirmed  here,  that  the  Town  for  the  moft  part  is  built  upon  a 
^uapniroj  though  the  Places  all  about  it  are  very  firm  Ground.  Some 
Workmen,  that  have  been  employed  in  Digging,  have  found  a  Mire  10 
Foot  deep,  without  the  North  Gate,  the  higheft  Place  of  the  Town,  at 
Seaven.  The  Earth  between  is,  a  kind  of  Rubbifh  \  fometimes  they  find 
pitching  a  Man*s  length  under  Ground,  and  paflages  for  the  Water  to  pals  j 
7  or  8  Feet  down  they  have  met  with  Oyfter-Jbells. 

f.The  fwnand  C^««/ry  circumjacent,  generally  abound  with  r^WAy/riijjx  .• 
And  in  fome  Places  the  Hot  and  Cold  arife  very  near  each  other  >  in  one 
Place,  within  two  Yards,  and  in  others,  within  8  or  p  of  the  main  Baths. 

6.  The  Guides  of  the  Crofs-Batb  inform  me,  that  when  there  is  a  great 
Weft  Wind  abroad,  ftanding  by  the  Springs  they  feel  a  cold  Air  arifing 
from  beneath :  If  the  Wind  be  at  Eaft  and  the  Morning  clofe  with  a  little 
miiling  Rain,  the  Cro/s-Bath  is  fo  hot  as  fcarce  to  be  endured,  when  the 
JTiAjg's  and  Hot  Baths^  are  colder  than  ufual.  In  other  Winds  let  the  ff^ea- 
tber  be  how  it  will,  this  Bath  is  temperate.  The  Springs  that  Bubble  moft 
are  coldeft.  The  Crofs-Bath  fills  in  16  Hours,  both  in  fFinter  and  Summery 
without  any  difference  from  Heat  or  Cold^  Fhuds  or  Drought  j  that  of  the 
Kingm  izor  14 Hours.  4- 
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7-  A  Man  may  better  ordinarily  endure  4  Hour*s  Bathing  in  the  Crofs- 
iatbj  than  i|*  in  the  others.  In  the  ^ueem's-Batb  ^which  hath  no  Springs 
of  its  own,  but  comes  all  out  of  the  A/»g*s)  they  have  found  under  a  flat 
Scone,  which  ui>on  Occafion  was  taken  up,  a  Tunnel,  and  a  yielding  Mud 
in  and  under  it,  into  which  th^  thruft  a  Pike,  but  could  feejf  no  Bottom. 
In  the  Kin^S'Batb  there  is  a  Spring  fo  boty  that  it  is  fcarce  fufitrable^  fo 
that  they  are  fain  to  turn  much  of  it  away,  for  fear  of  inflaming  the  Batb. 
The  bottefi  Spring  will  not  harden  an  Egg. 

8.  The  Batb-water  dxics  not  pafs  through  the  Bodv  like  other  Mineral  fTa^ 
ters',  but  if  you  put  in  Salt  it  purgeth  prefently  :  Lipon  Settlement  it  afFonds 
a  black  Mud,  uiefiil  in  j4cbesj  ^pply^  by  way  of  Cataplafm  ^  to  fome  more 
fucccfsflil  than  the  very  JVaters.  Tne  like  it  depofites  upon  Difiillationy  and 
no  other  i  nor  hath  any  more  bc^n  difcovered  upon  all  the  Cbymical  Exa- 
minations that  have  come  to  our  Knowledge.  One  Dr.  Afiendoff  found, 
that  the  Colour  of  the  Salty  drawn  from  the  Kir^s  and  Hot-batby  was  yel- 
low 3  that  which  was  extracted  from  the  Crofs-batby  wbite.  This  Dr.  con- 
cluded^ that  the  Crofs-batb  had  more  of  jilum  and  Nitre  than  the  hotter 
Batbsj  which  abound  more  with  Sulphur.  And  yet  that  Batb  looCensJbrunk 
Sinews  J  by  which  it  fhould  feem  it  abounds  not  much  with  Alum.  It  is 
harfher  to  the  Tafte  than  the  other  Batbsy  and  foaks  the  Hands  more. 

9.  A  Man  cannot  drink  half  the  Quantity  of  ftrong  Drinks  in  the  Bathy 
that  he  can  out  of  it  3  but  if  he  hath  drunk  before  to  Excels,  it  allays 
much^  and  is  a  great  Refrefhment  to  the  Body.  The  Batb  provoketh 
Urine. 

10.  They  are  very  ufefiil  in  Hifeafes  of  the  Heady  as  PalfieSy  EpilepfieSy 
and  Convul^ons  \  in  Curticular  Di/eajesy  LeprofieSy  Itches  and  Scabs  i  in  all  06- 
firuSlions  of  the  BowelSy  as  Spleeny  Livery  and  Mefenterjy  and  the  Schirrojity 
and  Hardneis  of  thofe  Parts  j  in  moft  Dijeafes  of  fFomen  j  in  the  Scurvy  and 
Stone :  As  to  which  laft,  while  I  am  writing,  an  Alderman  of  the  City  af- 
fures  me,  that  his  Wife,  who  had  been  exceedingly  troubled  with  the  Stoney 
went  into  the  Crofs-batb  for  it,  and  voided  there  (everal  Stones  as  big  as  thofe 
of  Olivesy  and  was  never  troubled  with  that  Diftemper  after.  The  Batb 
is  alfo  good  in  cold  GoutSy  as  they  call  them. 

The  fame  Alderman  tells  me,  tnat  it  gives  him  prefent  Eafe,  when  he  is 
troubled  with  the  Fits  of  it.  He  ufes  to  go  in  as  loon  as  the  Fit  takes  him  % 
which  then  goes  ofi^ prefently,  and  returns  not  in  a  confiderable  time  after: 
He  puts  his  Feet  upon  the  hottcfl:  Springs  in  the  Kin^s  Batb. 

But  it  had  a  contrary  Effe&  in  hot  Gouts  \  and  fome,  who  are  troubled 
with  that  Diftemper,  tell  me,  that  the  Batb  puts  them  into  a  Fit,  if  they 
go  into  it  without  Preparation  j  or  if  they  have  the  Fit  before,  it  inflames  it 
more,  and  (ends  it  about  the  Body,  and  difables  the  Jovnt  fo,  that  there  is 
no  treading  on  it  for  the  prefent.  Further, .  the  Bath  is  effcftual  in  the 
Difeafes  ot  Childreny  particularly  the  RicketSy  removing  the  Humours  that 
proceed  from  it  without  Fail.  *Tis  alfo  good  for  JVomeny  that  are  apt  to 
mifcarryy  if  us'd  moderately.  The  Bath-guides  go  in,  when  they  are  ready 
to  lye  down  j  and  other  Women  of  the  Town  ufe  it  ordinarily  through- 
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out  their  Time,  and  are  never  obferved  to  mifcany.  It  facflitates  Deli- 
verance :  Qefides  is  very  effeftual  for  the  ftrengthning  of  broken  Bones j  and 
good  in  all  cold  and  moift  Dijiempers  and  JVeaknefs  ot  Nerves^  StupefaSions^ 
Relaxations^  and  violent  Pains :  In  aU  which  it  gives  Eafe^  except  the  Lues 
Venerea^  for  in  that  (except  the  Malignity  be  overcome  by  the  Methods  of 
Phyfick)  it  exafperates  the  Pain  more.  •Tis  an  excellent  Remedy  to  re- 
move the  remaining  Weaknefs  in  Gouts^  as  hath  been  remarkably  exemplified 
in  old  Men,  even  to  the  Age  of  8 }  Years. 

1 1 .  There  is  no  Inftance  of  Cures  performed  by  it  in  former  Times,  but 
we  have  the  Experience  of  it  in  ours.^  yea,  and  in  iome  others,  as  in  Z)r0))/^j, 
Cachexies^  Spleen^  i^c.  In  which  Cafes,  they  were  fhy  heretofore  of  ufing 
the  Bath^  for  Fear  of  confirming  thofc  ObftruStions^  whereas  'tis  now  found^ 
that  their  Cure  is  facilitated  by  it. 

12.  The  Bath-guides  live  to  a  very  great  ^^^,  fometimes  to  near  loo  Years, 
ordinarily  if  they  are  temperate  to  70.  There  are  two  at  this  time  above 
80,  a  Man  and  his  Wife. 

1 3 .  In  the  Crofs'Batb  the  Guides  have  obferved  a  certain  black  Fly  with 
fealed  Wings,  in  the  Form  of  a  Lady-Cow^  but  fomewhat  bigger.  They 
fay,  it  fhoots  quick  in  the  JVater^  and  fometimes  bites.  It  lives  under  the 
tVater^  and  is  never  found  but  in  very  hot  Weather.  They  fuppofe  it  comes 
up  with  the  Springs.    It  is  not  to  be  (cen  elfewhere. 

14.  The  Crofs-Batb  eats  our  Silver  exceedingly  5  and  I  am  told  that  a 
Shilling,  in  a  Week's  Time,  hath  been  fo  eaten  by  it,  that  it  might  be 
wound  about  one's  Finger.  The  Baths  agree  (as  th^  Vulgar  fpeakj  with 
Bra/s^  but  not  with  Iron :  For  they  will  eat  out  a  Ring  or  this  Metal  in  7 
Years,  when  Brafs  Rings  feem  to  receive  no  Prejudice  at  all  fi-om  it. 

If.  When  Women  have  wafh'd  their  Hair  with  the  Mixture  of  beaten 
Eggs  and  Oatmeal,  this  will  poifon  the  Bath  fo,  as  to  beget  a  moft  noifomc 
Smell,  carting  a  Sea  Green  on  the  Water,  which  otherwife  is  very  pure  and 
Kmpid.  This  will  taint  the  very  Walls,  and  there  is  no  cleanfing  of  it,  but 
by  drawing  the  Bath. 

1(5.  In  Summer  the  Baths  mrgtvi^  a  green  Scum  on  the  ?(>/>,  but  in  Win- 
ter never  •,  but  then  leave  a  Ydlow  on  the  Walls. 

17.  The  Walls  that  keep  in  the  hot  Springs  are  very  deep  fet,  and  large-, 
10  Foot  thick,  and  14  deep  from  the  Level  of  the  Street.  The  Cement  of 
the  Wall  is  yellow  Clay^  Lime  and  beaten  Bricks.  In  the  Year  i(5fp,  the 
Hot  Bath  (a  Bath  particularly  fo  call'd,  of  equal  Heat  with  the  King^s  Bath) 
was  much  impaired  by  the  oreaking  out  of  a  Springs  which  the  Workmen 
at  laft  found  again,  and  reftored.  In  digging  they  came  to  a  firm  Foun- 
dation of  faftitious  Matter,  which  had  Holes  in  it  like  a  Pumice  Stone, 
through  which  the  Water  played  >  fo  that  'tis  like  the  Springs  are  brought 
together  by  jirt :  Whence  probably  was  the  Necromancy  the  People  of  an- 
cient Times  believ'd  and  reported  to  have  contrived  and  made  thefe  Baths ^ 
as  in  a  very  ancient  Manujcript  Chronicle  I  find  thefe  Words:  fFbenlMd,. 
Hidibrafs  was  dead^  Bladud  his  Son^  a  great  Nygromancer  {fo  ^tis  there  writ)  was 
madeKing^  he  made  the  Wonder  of  the  Hot  Bath  by  his  Nygromancy  >  and  he  reigned 
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II  Tiars^  W  ajftir\bi  died  ami  lies  at  the  New  Troy.  And  in  another  old 
Chronicle  *tis  faid.  That  King  YAsAnd  fent  f^  /ib^  Necromancen  to  KthtM  to 
tffiS  this  great  Bufinefs  \  who,  *tis  like  were  no  other  than  cunning  Artifi- 
cen,  well  fkill'd  in  JtrcbftiSure  and  Mecbanicks. 

1 8.  It  hath  been  obferv'd,  that  Leaves^  like  thofe  o£  Olives j  come  fome- 
timcs  out  of  the  Pump  of  the  Hot  Bath. 

z.  Thefe  fFdters  have  been  long  famous  for  the  Cure  of  Palfies  add  Bar-  ^jDTS\tTct 
rermefs:  An  Inftance  of  both  in  one  Perfon,  I  (hall  now  give  you.  A  Gen-  ^^^-^-^^ 
tlewoman  of  about  30  or  jz  Years  of  Aee,  having  been  married  about  10 
or  I  z  Years,  and  never  with  Child,  was  foddenly  (eiz'd  with  a  Palfy  on  the 
Left-fide,  for  which  (after  8  or  10  Months  Tryal  of  other  Means  to  little 
Purpofe)  (he  was  brought  to  the  Batb^  where  (after  ufual  Preparations,  and 
feme  internal  Means)  me  continued  that  Seafon  about  6  Weeks  ^  the  Win« 
ter  coming  on,  ihe  was  forced  to  defift  i  but  (by  the  Advantage  (he  received) 
was  encouraged  to  come  very  early  the  next  Year,  and  did  continue  with 
us  the  whole  Summer,  and  recovered,  in  great  Medure,  the  Ufe  of  her  Arm 
and  Hand,  Leg,  and  Toc^e  >  and  not  onlv  fo,  but,  in  a  few  Weeks  af- 
ter, (he  returned  to  her  Hufband,  conceived  with  Child,  and  had  (about  a 
Year's  and  halfs  Diftance  between  them)  f  Children  ,  following.  She 
(hewM  me  4  of  them  lufty  and  (Irong,  and  well  grown  for  their  Age,  the 
f^  died :  She  herielf  haa  no  Return  of  a  Palfy  but  is  InfirtHj  I  think  Con-' 
jkmftivei  (he  is  now  about  f  i  Years  old. 

XXXIX.  At  Baden  a  little  City  in  Aujlria^  4  German  Miles  Southward  Btths  ai 
from  Vienna^  (eated  on  a  Plain,  but  nigh  unto  a  Ridge  of  Hills,  which  are  h^iv^ 
the  Excurfions  of  Mount  Cetiusy  are  convenient  Baths  \    Two  within  the  J^rTx/.' 
Town,  Five  without  the  Wall,  and  Two  beyond  a  Rivulet  called  Swecbet.  ^7i^^ 

The  Duke's  Bath  is  the  largeft,  about  10  Feet  fquare,  in  the  Middle  of 
an  Houfe  of  the  fame  Figure,  built  over  it.  The  vapour  pades  through  a 
Tunnel  of  Wood,  at  the  Top :  And  the  Water  is  conveyed  into  the  Bot* 
torn  of  the  Batb^  at  one  Comer,  through  wooden  Pipes  and  Trees,  under 
the  Town-wall,  from  the  Spring-head,  which  rifeth  at  a  little  Difhmce 
Weftward.  The  Springs  of  the  reft  of  the  Batb  rife  under  them,  and  are 
let  in  through  Holes  of  the  Planchcr,  for  all  the  Batbs  are  wainfcotted, 
the  Seats,  Sdes  and  Bottoms  being  made  of  Fir.  The  Water,  for  the  moft 
Part,  is  clear  and  tranfparent,  yet  fomewhat  blewiih,  and  maketh  die  Skin 
appear  pale  in  it,  as  doth  the  Smoak  of  Brimfione.  It  coloureth  Metals 
(except  Gold,  whofe  Colour  it  alfo  heightens)  turning  them  black  in  a  few 
Minutes.  The  Coyn  of  this  Country,  mixt  of  Copper  and  Silver,  (having 
rf  of  Silver,  and  tt  ^  Copper)  is  in  a  Minute's  Time  turned  from  a  White 
into  a  dark  Yellow,  and  foon  after  becomes  black.  To  the  Mo(s  and  Plants 
which  it  wa(heth,  it  gives  a  fine  green  Colour,  and  leaves  often  a  Scum 
upon  them,  of  a  Purple  mixt  with  White.  As  it  runs  from  the  Spring-head, 
it  fomewhat  reiembles  the  Sulpbnr  River  in  the  way  from  I'ivoli  to  JRame^ 
but  is  not  fo  (h'ons  or  ftinking,  nor  doth  it  incruftate  its  Banks. 
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I  pafe'd  to  the  Spring-Head  (which  rifcth  under  a  Rocky-hill)  about  thtf 
Length  of  40  Yards,  through  an  arched  Paflage  cut  in  the  Rock,  which  is 
alfo  a  natural  St&ve^  (as  that  of  Tritola  and  Baja)  made  by  the  hot  Batlh 
water  running  under  it.  Moft  Part  of  this  Cave  is  incruftated  with  a  white 
Subftance,  by  them  called  Salt-peter :  At  the  Mouth  of  the  Cave  it  be- 
comes harder  and  ftony. 

I  cauied  Ibme  of  the  Pipes,  through  which  the  Bath-nvater  runs,  to  be 
opened,  and  from  the  upper  Part  of  the  Pipe,  I  took  fomc  Quantity  oifine 
Sulphur  in  Powder^  fomewhat  like  Flowers  of  Brimftone  j  this  being  as  it  were 
fublimed  from  the  Water,  and  not  depofed,  being  found  in  the  upper 
Part  of  the  Pipe.  Oleum  Sulpb.  per  Campanam  dropped  into  this  Water,  is 
received  into  it  quietly.  Oleum  I'art.per  Deliquium^  caufed  2x1  Ebullition jt& 
in  the  making  ot  Tartarum  Fitriolatum. 

The  (ccond  Batbj  within  the  Wall,  is  that  of  oar  Lady ^  about  it  Foot 
broad,  and  14  long.  One  End  of  it  is  under  a  Church  of  the  fame  Name. 
This  is  fuller  of  Sulphur  than  the  reft,  and  more  blue^  and  leaveth  a  yellow 
Flower  upon  the  Boards,  as  the  others  do  a  white. 

The  5«*  is  the  New-batb^  out  of  the  Town  nigh  the  Gate. 

The  4^,  the  Jew^s  Batb^  which  hath  a  Partition  in  the  Middle  to  (epa« 
rate  the  Men  from  the  Women. 

The  f«  ^  St.  John's  Batbj  of  a  Triangular  Form. 

The  6%  the  Be^ars  Bathj  always  ihallow,  fo  as  they  lie  down  in 
it. 

The  7^,  the  Bath  of  the  Holy-Cro/s ,  about  z  Fathoms  fquare,  chiefly 
for  the  Clergy. 

The  8'^  St.  Peter's  Batb^  greener  than  the  reft. 

The  p^^,  the  Sower  Bath^  let  about  with  Stone-balaftres,  and  covered  with 
a  Cupola  and  Lanthorn.  The  Water  is  very  clear :  In  the  Stream  of  this 
Bath  I  have  often  coloured  Money  black  without  touching  the  Water  j 
and  ftaying  only  in  the  Room  where  the  Bath  is,  the  Buttons  of  my  Cloaths, 
and  what  elfe  of  Silver  the  Vapour  could  come  at,  were  coloured  yellow  or 
guilded :  And  yet  the  Water  it  felf  once  cold,  changeth  not  the  Colour  of 
Metals,  though  boiled  in  it. 

The  i&(?//if/?of  thefe  Baths  have  not  the  Heat  of  the  ^^n's  Bath  at  Bath 
in  England.  They  ufe  no  Guides^  as  with  us,  but  direft  themfelvcs  with  a 
ihort  tum'd  Staff. 

MannerS'dorf,  feated  under  an  Hill  on  the  Eaft  Side  of  the  River  L^yta 
hath  only  one  Bath.  It  rifeth  under  a  Church,  built  over  the  Spring- 
Head. 

The  Water  of  it  is  lukewarm  ^  and  therefore  they  boil  it  in  great  Cop- 
pers, when  they  defire  it  hotter^  and  bath  in  Tubs  filPd  with  this  boiling 
Water.  From  the  Subftance,  which  fticks  to  the  Coppers  in  boyling,  it  is 
coUeftcd,  that  it  is  impregnated  with  Sulphur,  Salt-peter  and  Chalk.  This 
Water  colourcth  the  Stones  in  it  of  a  fair  Green  like  a  Turkois  5  and  the 
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Steam  of  it^  which  (ticks  to  the  Mois  under  the  Church,  turns  into  Drops  of 
Gold  or  Amber. 

DofiSj  z  Hungarian  Miles  from  Comora  in  Hungary,  hath  alio  fulphurous 
Baths,  faid  to  tc  warm  in  Winter.  In  March  ami  OStober,  I  found  dieir 
Warmth  very  remife,  fcarce  perceivable.  In  Colour  they  are  blueifli,  and 
to  tafte,  acid.  The  Queen's  Bath,  and  the  gitat  Bath  rife  in  a  Marfh  , 
Northward  of  the  Caftle. 

There  is  another  Bath  in  the  Govemour's  Garden  within  the  Town. 
They  are  ufed  as  thofe  of  Manner s-dorf. 

At  Banka,  two  Hungarian  Miles  from  Freiftat,  in  a  Meadow,  I  took  No 
ticc  of  If  Baths  :  And  there  have  been  more^  but  the  River  IFaag  eateth 
away  the  Banks,  and  fwallows  up  the  Baths,  and  into  3  of  thefe  i  f  it  hath 
alfo  broke  in.  The  Water  of  thefe  is  like  to  that  of  Baden  in  Aufiria  ^  it 
leaves  a  white  Sediment  upon  the  Mois  and  Places  it  waiheth,  and  tinftureth 
Metals  black.  I  ftuck  fomc  Money  into  the  Ground,  over  which  the  Water 
pafleth>  that  Part  which  was  in  the  Ground,  retained  its  own  Colour^ 
and  the  other  Part  in  the  Batb-water  acquired  a  Coal  Black.  Thefe  Baths 
arc  open,  and  very  hot. 

The  Baths  of  Boinitz  nigh  the  River  Nitra  in  Hungary,  are  of  a  mode* 
rate  gentle  Heat,  much  beautified  by  Co\mtPalfi  Palatme  of  Hungary,  and 
all  of  them  covered  under  one  large  Roof)  the  firft  is  the  Noblemen*s  Bath, 
built  of  Stone,  defcended  into  on  all  Sides  by  Stone- Stairs  ^  Four  more  there 
are  of  fFood,  but  very  handfomely  and  well  built. 

At  Stuben,  9  Hungarian  Miles  mm  NewfoJ,  and  i  ftomCbremnitz  near  to 
a  Rivulet,  are  diveife  Baths  of  great  Eftecm.  The  Water  whereof  is  clear, 
and  fmells  of  Sulphur,  the  Sediment  green.  It  colours  the  Wood  over  it 
green  and  black,  but  does  not  change  the  Colour  of  Metals  fo  foon  as  molt 
others.  I  left  Money  in  it  a  whole  Night,  which  was  yet  but  faintly  co- 
loured. The  Springs  arife  underneath,  and  pais  thro*  the  Holes  in  the  Plan- 
cher  of  the  Baths  j  the  Heat  thereof  is  anfwerable  to  the  King's  Bath  in 
England.    Thefe  Baths  are  7. 

The  firft  is  the  Noblemen's  Bath  5  the  z\  the  Gentlemen's  Bath  j  the  3^, 
the  Country-man's  \  the  4^^,  the  Country-woman's  %  the  f  **',  the  Beggar's 
Bath  J  the  6^\  for  fuch  as  are  infe&ed  with  the  Ljues  Venerea  >  the  7*^,  the 
Bath  of  the  Gypfies  j  of  whom  there  are  many  in  thofe  Parts.  Thcic  Baths 
are  in  a  Plain,  encompafled  on  all  Sides  with  Hills,  the  nighefl:  unto  them 
are  towards  the  Eaft,  and  it  is  the  fame  Ridge  of  Hills,  which  on  the  other 
Side  are  fo  rich  in  Metals. 

Glafs'Hitten,  an  Hungarian  Mile,  or  about  7  EngJiJb  Miles  from  Scbemnitz, 
hath  f  Baths  $  two  of  which  are  large.  It  depofes  a  red  Sediment,  and 
incruftates  the  Wood  and  Seats  of  the  Bath  under  Water  with  a  ftony  Sub- 
fiance  ^  and  it  guildeth  Silver.  But  the  moft  remarkable  of  thefe  Baths,  is 
that  which  is  called  the  Sweating  Bath,  whofe  hot  Springs  drain  thro'  an 
Hill,  and  fall  into  a  Bath  built  to  receive  them  j  at  one  End  of  which,  by 
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ortKeTe  Tberm^j  and  fo  ordered  with  Setfs,  that  arerv  one  who  fits  in  it^ 
cither  by  chufing  a  higher  or  lower  Seat  may  regulate  nis  Sweating,  or,cn« 
joy  what  Degree  of  Heat  he  dcfireth.  This  Cave  as  alfo  the  Sioes  of  the 
Batb,  are  covered  by  the  continual  dropping  of  thofe  hot  Spring  with  a 
red,  white,  and  green  Subftance  j  the  red  and  green  make  the  beft  Shew, 
but  the  white  is  ufed  againfl;  the  Stone,  and  cureth  Ulcers,  and  fore  Backs 
of  Horfes. 

Eifethbacb^  about  4  Englijb  Miles  from  Glafs-Hitten^  and  f  or  6  from 
^chemnitz^  hath  alfo  hot  Baths.  I  have  feen  great  I'rees  placed  at  the  Top  or 
Superficies  of  the  Water  in  thefe  Baths,  which  have  fufFer'd  Petrifaftion. 
Here  are  two  convenient  Baths,  much  frequented  \  and  a  i\  which  is  made 
by  the  Water  let  out  of  the  forcner,  called  the  Snake's  Batb^  from  the  Num« 
ber  of  Snakes  coming  into  and  delighting  in  it,  when  'tis  filled  with  thefe 
warm  Waters. 

The  natural  Baths  of  Buda  are  efteemed  the  nobleft  of  Europe^  not  only 
in  refped  of  the  lai-ge  and  hot  Springs,  but  the  Magnificence  of  their  Buil- 
diMs. 

For  the  7'urks  bath  very  much,  and  tho*  little  curious  in  moft  of  their 
private  Houfes,  yet  are  they  very  fumptuous  in  their  publick  Buildings,  as 
their  Chans  or  Caravanfara^ s^  Mojcbs^  Bridges^  and  Batbs^  declare. 

There  are  8  Baths,  whereof  I  had  Opportunity  to  take  Notice,  during 
my  Stay  at  Buda  3  ;  towards  the  Eaft,  and  South*  Eaft  Part  of  the  City,  in 
the  way  leading  towards  Confiantinopk^  and  f  toward  the  Weft-end  ot  the 
Town  in  the  way  towards  Old  Offen^  and  Strigonium. 

The  firft  is  a  large  open  Bath  at  the  Foot  of  an  high  rocky  Hill,  former- 
ly called  Purgatorium^  whereof  the  People  have  ibme  odd  and  fcrupulous 
Apprehenfions. 

The  z^  is  covered  with  a  CupoJa  and  (lands  nigh  the  fame  Hill,  but  more 
into  the  Town,  and  near  a  Place  where  they  ule  Tanning, 

The  5*>  is  call'd  the  Batboi  the  Qreen  Pillars^  tho*  at  prefent  they  be  of 
a  red  Colour;  and  it  ftands  over  againll  the  Caravanjara.  The  Water  is 
hot,  but  tolerable  without  Addition  of  cold  Water.  It  is  impregnated  with 
a  petrifying  Juice,  which  difcovers  it  felf  on  the  Sides  of  the  Bath  upon  the 
Spout  and  other  Places,  and  maketh  a  grey  Stone  %  And  the  Exhalation 
from  the  Bath^  reverberated  by  the  Cupola^  bv  the  Irons  extended  from  one 
Column  to  another,  and  by  the  Cajpitals  of  tne  Pillars,  formeth  Ions  Stones 
like  Icicles^  which  hang  to  all  the  laid  Places ^  fucb  as  may  be  ob&ved  in 
many  fiibterraneous  Grotto%  and  particularly  in .  England^  in  Okey-boie  in 
Somerfitjbire^  and  Pooks-Hok  in  Derbyjhire. 

The  Water  is  let  out  at  Night,  when  the  Women  have  done  Bafbmg^ 
who  often  ftay  late.    The  Baib  is  round,  fet  about  with  large  Pillars,  fup* 
porting  a  Cupola^  which  hath  Openings  to  let  out  the  Steam  thereof  and 
yet  the  whole  Room  continues  to  be  a  hot  Stove. 
The  Baths  of  the  Weft-end  of  the  Town^  are, 

I.  TaSalliy  or  the  Bath  of  the  Table-,  a  fmall  Bath  covered:  The  Water 
white  and  of  a  fulphurous  Smell. 

They 
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Thqr  drink  of  this  as  well  as  bath  in  it.  What  they  drink,  they  rccaVc 
from  a  Spout  bringing  the  Water  into  this  Place.  1  delivered  a  f  Sols 
Piece  to  a  Turk  bathing  in  it,  to  guild  for  me^  which  he  did  in  about  a 
Minute^  by  rubbing  it  between  his  Fingers,  while  the  hot  Water  fell  from 
the  Spout  upon  it. 

2.  Barur  Degrimeney  or  the  Satb  of  the  Powder-Mill.  It  rifes  in  an  open 
Rood  near  the  High-way,  and  mixeth  with  the  fiefh  Springs,  fo  that  the 
Popd  is  of  a  whitiih  Colour  in  one  Part  and  clear  in  the  other,  as  alfo  cold 
and  hot  in  feveral  Parts.  This  conveyed  crois  the  High-way  into  a  Pow^ 
Jer-Milly  becomes  ufeful  in  making  of  Gun-powder.  They  conceive  here 
that  this  Bath  communicates  with  the  fulphurous  Springs  at  Dotss^  many 
Miles  difbnc. 

l.CuzzocuJigey  the  little  Bath,  or  the  Bath  of  the  Saint  j  for  which  Name 
the  Turks  give  a  fiipcrflitiousRcafon.  *Tis  kept  by  Turkijb  Monks  ^  the  Bath 
where  the  Springs  arife,  is  fo  hot  as  (carce  to  be  endured  i  but  being  let 
out  into  another  Bathing-place  at  fome  Diftance,  it  becomes  tolerable  and 
fit  for  Ufe.  This  Water  hath  neither  Colour^  Smelly  nor  Jajley  dif&rent 
from  common  Water,  and  depofeth  a  Sediment  y  only  the  Sides  of  the  Bath 
are  green,  and  have  a  fungous  Subflance  all  over. 

4.  Kalipy  a  very  noble  Batb^  but  Part  of  the  Buildings  were  confumed 
this  Year,  {1669)  by  a  great  Fire  which  happened  in  ^uaa^  but  is  by  this 
Time  repaired  by  the  Turks.  The  Water  is  very  hot^  not  without  petri- 
fying Juice  in  it-  The  Buildings  about  it  areeignt  Feet  Square,  with  a  noble 
Bath  in  the  Middle,  with  a  Circle  or  Trench  of  W  ater  about  it  for  the  better 
Ornament.  On  every  Side  it  has  a  Nicbio^  wherein  is  a  Fountain.  In  the 
Middle  of  the  Anti-cbambery  (where  they  leave  their  Cloaths)  there  is  alfo 
a  fair  Stone  Bafon,  and  a  Fountain. 

f . .  The  Batb  of  Felibey^  which  hath  a  ftrong  fulphurous  SmeW,  and  a  pe- 
trifying Juice  in  it,  arid  is  fo  hot,  that  to  make  it  tolerable,  it  requires  the 
Adaition  of  cold  Water  j  this  is  the  nobleft  Bath  of  any.  The  Anticham- 
ber  very  large,  the  Bath-room  capacious,  and  high  arched  and  adorned  with 
f  Cupola's:  One  a  very  fair  one,  over  the  great  round  Bath  in  the  Middle  | 
and  one  Icfler,  over  each  of  the  4  Comers  5  where  arc  cither  Baths  or  Bath- 
ftoves  for  more  private  Ufe :  In  thefc  the  Turks  take  off  the  Hair  of  their 
Bodies  by  a  Pjilotbrum  mixt  with  Soap-y  it  being  not  their  Cuftom  to  have 
any  Hahr  except  on  their  Beards^  and  a  Lock  on  the  Crown  of  their  Heads. 
Twelve  Pillan  fupport  the  great  Cupola^  between  8  whereof  arc  Fountains 
of  the  hot  Water,  and  between  the  other  arc  Phces  to  fit  down,  where 
the  Barbers  zndBatbmen  attend.  And  each  of  thefc  Places  have  twoCiftems 
of  Frcc-ftone,  into  which  are  let  in  hot  Bath-water,  and  aKb  cold  Water^ 
to  be  mixed  and  tempered,    as  every  one  pleafcth.  ' 

Men  bath  in  the  Morning,  and  fFomen  in  the  Afternoon :  When  any  Man  m- 
tends  to  bath,  having cntred  the  firft  Room,  he  finds  there  Aivtxft  Servants  at- 
tending, and  furnifliing  him  with  a  Cloth  and  Apron.  Then  he  puts  off  bis 
Apparel,  and  havinepotonthe^/v-a;;,  hcentercth  thc2**Room,  wherein  the 

great  Bath  is,  and  fits  on  the  Side  of  the  Bath,  or  between  the  PiTlars  nigh  a' 
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T*ountain>  where  the  Barber  ftrongly  rubs  him  with  liis  Hand  opened, 
ftretching  out  his  Arms,  and  lifting  them  up  >  after  which  the  Party  batb- 
cth.  Then  if  he  be  a  Subjcft  ofthe  Grand  Seinior^s  or  it  be  theCuuom  of 
his  Country,  he  hath  his  Head  fhav'd,  and  if  a  young  Man,  his  Beard,  ex- 
cept the  upper  Lip.  Next,  the  Barber  rubs  his  Breaft,  Back,  Arms  and 
Legs  with  an  Hair-cloth^  while  he  either  fitteth  orlieth  with  his  Face  down- 
ward >  then  waflies  his  Head  with  Sope,  and  after  throws  cold  Water  upon 
him  all  over  his  Body,  and  fo  the  Party  walks  about  in  the  Steam  of  the 
Bath  for  a  time. 

Thefe  Baths  are  made  Ufe  of  two  Ways,  either  by  entring  into  the  Water, 
or  fitting  about  the  Bath  in  the  Steam.    For  the  Vapour  of  tht  Bafb  makes 
the  whole  Room  a  Stove,  and  mod:  fweat  as  long  as  they  ftay  in  it  ^    and 
fome  enter  not  the  Water  at  all,  but  have  it  poured  upon  them,    or  elfe 
only  continue  in  the  Steam  of  the  Bath^  which  fufficiently  provoketh  Sweat. 
Jit  Awaam     XL.  Fivc  Miiesfrom  Padua  are  the  Waters  call'd  jiponenfiay  from  a  Town 
^^^^  caird  jfponum.    They  are  aftually  very  hot  and  ftinking^  and  yield  a  great 
ZngtSb  n.  deal  of  very  fine  Salt,    of  which  the  Natives  ferve  themfclves  in  their  ordi- 
^3-  P-4o^7-,nary  Occafions.    The  Salt  is  ^ther'd  after  this  manner  \  the  Natives^  after 
Sunfet,  ftir  Pieces  of  Wood  m  the  Water,  and  prefently  the  Salt  flicks  to 
(them,  and  comes  off  in  fmall  Flakes,  exceeding  white,  and  very  fait  %  this 
*never  lofcth  its  Savour.    The  People  there,  with  the  fame  Water,  ufed  to 
waih  their  W'alls,  to  render  them  whiter  than  ordinary  j   which  it  doth 
even  whiter  than  Lim$.    Such  fFalls  conferve  their  Saltnefs  fome  few  Days 
only,  and  then  become  infipid,  even  tho' they  fweat  forth  a  white  Excrcfcencc 
in  thin  and  light  Flakes  like  Nitre^  many  Years  after.    But  that  Salt  that  is 
coUofted  from  the  Stones,  Gravel  and  Earth,  by  which  the  Rivulets  de- 
fcending  from  thefe  Baths,  do  run,  is  without  any  Tafte  of  Salt,  though 
there  be  no  Difference  in  the  Form  or  Colour,  from  that  which  is  gathaed 
with  the  wooden  Inftruments, 
«rf  Springs     XLL  In  Jamaica  there  is  a  very  hot  Spring  of  mineral  Water ^  but  the  Diibmce 
Jlgjjl^    and  Trouble  of  getting  to  it  has  kept  People  from  trying  it  till  this  laft  Mtnuh 
wum  OT    (yiz.  Mar,  i6pj-)  when  z  Perfons,  the  one  very  much  macerated  with  the 
S?wauJ^  Belly-ach^  and  another  with  the  Pox^  as  is  fuppofed,  went  to  it,  cany'd 
BrefloQ.  n.  Cloathsj  buiit  z,Hut  to  keep  them  from  the  Rain  and  Sun,  and  both  prefently 
aao,  p.aad.  jjy  drinking  and  bathings  found  fuch  Eafe,  that  in  about  lo  Days  they  return- 
ed perfe&ly  cufd.    It  comes  out  of  a  Rock  in  a  frefh  Current^  near  to  a 
fine  Rivulet  of  good  cool  Water,  but  is  fo  hot^  thev  all  affirm  it  foon  boik 
Eggs^  fome  fay  Craw-fijb^  Chickens^  and  even  a  Turkey  y  but  perh^s  this  laft 
wants  good  Confirmation  :    However  it  is  certain,  that  near  where  it  comes 
forth,  there  is  no  enduring  any  Part  ofthe  Body,  but  it  takes  off  the  Skin^ 
it  cures  Ulcers  and  ^ontraSed  Nerves  and  Sinews^  in  a  few  Days  to  a  Miracle; 
Coll.  Beckford^  who  was  given  over  by  the  PbyJicianSy  with  Pains  in  his 
Bowels  very  acute,  that  had  worn  him  out,  and  another  for  the  Vettereal 
Difeafe^  and  one  for  the  Belly-acb^  went  up  fince.    Coll.  Beckford  is  finely 
recovered,  and  the  other  almoft  cured  of  his  Ulcers  5  fo  that  the  Water  is 
beyond  doubt,  and  many  are  reforting  to  it. 

It 
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It  hailieeii  tryM  with  Gatts  in  my  Sigbtj  and  it  makes  the  Water  in  14 
Hoars  look  onlv  like  Canary^  or  Ola  Hock.  But  we  have  a  fine  large  River 
nim  liy  the  fides  of  this  Town,  which  ferves  all  the  People  for  drinking 
and  other  Ufiss,  and  was  by  the  Spaniards  call'd  Rio  Cobre^  or  the  Copper  Ri^ 
m\  this  now  our  Curiofity  has  led  us  to  try  with  Galls^  and  in  one  Night 
the  Water  turns  to  a  deep  Green,  more  inclining  to  Black,  deeper  coloured 
than  any  Emerald  I  ever  faw,  which  makes  me  doubt  the  Copper  Mines  in 
it  are  not  enough  digefted,  and  that  'tis  unwhoUbme  ^  but  were  the  Copper 
more  refined  and  excellent,  it  would  be  a  falubrious  Water.  I  have  alfb 
tried  feveral  Water-fprings,  and  Rivers  hereabouts,  and  find  them  allting*d 
with  fome  Metal  or  other. 

z.  We  have  lately  difcover*d  two  hot  Springs  in  Jamdica^  one  to  Wind-  SrMr.Roh, 
ward,  which  feems  fulphurous  j  the  other  to  lee^ward  is  very  (alt,  but  as  I  ^J^^^,^; 
am  told,  does  not  partake  of  Brimfione*^  and  both  very  much  ma^ified  for 
the  Epidemiek  Difeafes  of  thefe  Parts,  the  Dry  Belly-acb^  Pains  of  the  Ner^ 
vesj  and  Taws. 

XLII.  Tho*  the  Particles 'of  fFdter  arc  fo  minute,  that  we  cannot  ^'obfan^om 
ccra  them  with  our  Eyes,  yet  by  feelings  we  may  diftinmiifh  the  acute  and  JJ^J?* 


vigorous  Particles  of  healing  IVdiers^  from  the  Iang;uid  and  hurtfiil  Particles  of  s^^,  bv 
common  fFaters.  The  healing  Water  will  intermmgle  with  their  Afperitics,  ^  J,^ 
fuch  an  agreeable  Tttillation^  as  will  invite  us  tomb  m,  orpreis  onthedeanf^ 


ing  and  terfive  Water  >  and  will  all  along  recompenie  the  Pain  of  fearch- 
ing  the  Wound  by  their  a6tive  Friftions,  with  (uch  fpecdy  Reparations, 
and  fuch  indulgent  E^grees  of  Sanation^  as  mitigates  the  Torment  with 
Store  and  Variety  of  Pleafures.  Other  common  Waters,  even  thofc  of  fome 
<^i  the  pureft  and  almoft  cryft^linc  Fountains,  are  mofl  poifonous,  encreafing 
tetters^  and  fomenting  Ulcers^  with  an  inward  and  fuUen  Painfiilneis.  This 
dextrous  Water,  by  a  mofl  favourable  Cbirurgery^  fearches  to  the  bottom  of 
fW  and  cancerous  Ulcers^  fweeps  or  fliaves  away  the  Roots  of  Tetters  and  Can- 
cers^ and  appeafeth  the  unnatural  Rage*^  and  fome  of  thefe  healing  Water szxz 
benign,  wnether  we  apply  them  outwardly,  or  trufl  them  inwardly  for  the 
Relief  of  our  EntraHs  and  Vitals.  And  by  thefe  remarkable  Indications^  and 
the  EflfeSs  I  have  feen  fucceeding,  I  have  been  confirmed  of-  the  real  Vir- 
tue of  Ibmc  of  the  (fo  call'd)  Holy  Wells ^  of  oldeft  Reputation  in  England^ 
and  have  difcovercd  ochcr  healing  Springs^  whofc  Vertucs  were  not  much 
known,  or  noted  before. 

Our  Eyes  alfo  may  be  in  fome  Senfe  good  WitnefTes  of  peculiar  Figures  in  the 
Particles  of  ihok  Spring'Waters  which  are  proper  for  the  Eyes.  Tneyfccm  to 
fcour  the  iBy^ j:,  as  it  were  with  fharp,  but  very  fine  ffr^w/-  And  by  this /«^/- 
cation^  I  have  tried  and  found  the  Springs  which  arc  extraordinary  for  the 
Eyes,  and  perhaps  to  cleanfe  optick  Glajfes.  About  30  Years  ago,  \n  a  very 
hot  and  droughty  Summer,  there  was  an  Epidemical  Diftemper  of  Men's  Eyes 
and  Eye-lids  j  1  found  it  fo  at  London  and  Weftminjler^  and  almofl  in  every 
Houfe  where  I  came,  as  I  travcird  Weftward  on  both  fides  Severn  5  Verjuice^  or 
the  Juice  of  Crabs  was  found  the  bcfl  Remedy,  and  where  they  Knew  n: 
^0^9  I  gave  notice  of  it,  and  all  that  try'd  it,  confcG'd  that  it  was  not  a  very 

VoL  II.  Yy  un- 
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anplea(atit  ApplkAtitm,  Their  Eyes  had  a  fretting  licb^  and  Ferjtdce  pr&f^i 
more  agreeable  than  Fine^ar^  or  Wbiti  fFine^  or  any  other  Liquor  or  Mix-* 
ture.  Some  fuch  tickhng  Pleafure,  but  yet  more  delicate  and  tender^ 
there  is  in  (bme  Sffring-waterSj  which  are  for  the  Eyes  peculiar. 

The  Springinefs  of  fFool  more  than  of  Linen^  oflTen  another  vifiUe  and 
tangible  Demonftration,  how  the  (trongcr  and  quicker  Springs  of  Ibme 
Water  more  than  of  other,  may  conduce  more  or  le(5  to  healing  ^  or  may 
be  more  or  \t&  noxious,  either  mwardly  uken  or  outwardly  appkol. 

I  knew  one  who  was  ihot  in  his  Heel  with  an  Arrow,  wnich  carried  with 
it  a  veryfmall  Rag  of  the  woollen  Stecken:  This  Rag  not  being  found  by  the 
Cbirurgeonsj  tho*  they  were  then  of  the  beft  Note,  the  Wound  became  for 
a  Year  or  two  incurable  >  and  the  Pain  was  fa  intolerable,  that  it  was 
thought  neceflary  to  cut  off  his  Foot.  At  laft  by  chance  the  Rag  was 
found,  and  taken  ^way,  and  then  the  Cure  was  foon  perfe&ed.  fFboUen  and 
Unen  may  have  their  Turns  and  Seafons>  the  one  as  a  Mechanical  Operation 
for  beating  by  a  clofe  and  permanent  FriSlion^  the  other  as  a  quiet  Lenitive. 
Our  tender  Skin  can  hardly  bear  the  inceflaiit  Springinefs  <sf  fFooHj  in  a  deep 
Wound  we  can  Icls  endure  it-  But  the  SprhMjs  of  feme  Waters  may  be  li* 
ned  with  a  foftcr  Liquor  than  the  hairy  curled  Filaments  of  IFoolly  and 
hence  we  may  perceive  how  fome  Waters  may  by  their  rolling  Particles  be 
the  greatcft  Prohes^  and  yet  the  furcft  Searchers,  Cleanfcrs  and  Healers.  And 
hence,alfo  on  the  contrary,  we  may  fee  how  fome  Waters  which  cure  Ul- 
cers and  Cancers  by  outward  Application,  may  be  too  bufily  corrofivc  and 
dangerous  if  taken  inwardly. 

I  think  I  may  note,  that  generally  all  the  Springs  in  En^nd  that  are  of 
very  ancient  Eftecm  for  Healing,  and  were  commonly  caU'd  Holy  IVells  y 
fucn  as  St.  Winifrei'%  Well  in  Flintjhire^  of  which  I  never  made  Trial,  but 
it  carries  the  greatcft  Fame,  are  all  very  pure,  god  yield  no  kind  of  Sedi- 
ment. In  this  our  Hot  Baths j  and  perhaps  fome  few  mineral  Springs  arc  to 
be  excepted.    I  muft  yet  be  more  particular. 

I  know  a  Springy    which  the  old  People  there  call  their  Holy  fFell^  on 
the  fide  of  a  low  tfill,  in  an  amble  Field,  which  (beitdes  the  healing  ^uati- 
ties)  hath  an  extraordinary  Efficacy  in  clearing  the  Skin  from  Sun^burmngs^ 
and  freckles  y  and  addcth  as  much  Luftre  as  agrees  with  the  finer  Art  of  con- 
cealing Art,  and.  with  Modcfty  5.  and  after  wafliiijg  ;t  6r  3  Morningsit  makes 
theSkm  as  fniooth  as  Glafi.     It  paflcth  thro'  a  Vein  of  light  Sam,  if  I  may 
call  it  Sandj  'tis  more  like  to  fome  kind  of  blueiihcrifoed  Afark,  \is  fo light 
and  follow,    as  it  were  fre/hly  working  by  fome  Ferment  5  and  'tis  hill 
of  very  fmall  and  thin  Lamime^  feeming  to  be  meialline  and  ^igbtXike  the 
pureft  Silver^  but  the  Refiners  could  not  find  it  to  be  of  any  Fahe.    I  was 
mquifitivie  t;o  {carc^  it  out,  whether  this  fFaier  had  .the  beautifying  Property 
from  the  (ilver-Uke  Lamina^  or  rather  gave  tliofe  Veins  of  the  Earth  that 
^inSure  md  Ferment,  Only  two  Things  1  c^m  affirm;  1. 1  faw  many  Springs 
opened  in  the  lower  Grounds,  which  Icemed  in  all  Appearance  to  run  from  the 
fame  Head,  and  had  alio  the  fame  very  l>right  JPermcnt  in  their  Paflages, 
where  they  were  opened,  ,bux  tbcfc  h^d  nqjtlijng  of  the  feme  Property  for 
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IktUai  or  for  Bisutiffiwgy  at  I  found  by  mmf  Triiby  morethati  duh%  for 
fome  Yean  together,  z.  The  common  Fields  adjoinififf  had  on  their  Colds 
ttd  Fallows,  fomewhat  of  the  fame  flittering  much  fiided,  but  enough  to 
ddzle  their  Eyes  that  fixed  them  on  it  in  a  bright  Sun^Jbinim.  May  not 
Sax  fkbterratuan  Steam  ^vt^^t  TtnSure^  both  to  that  Vein  of  Earth  thro* 
which  it  pafled  more  freely  y  and  alTo  more  forcibly  to  that  Sprir^)  by  a 
greater  Refort,  or  by  fome  Advanuge  it  got  by  the  Jfeent  of  the  ^ound  P 
( And  we  commonly  find  thele  bioUng  Springs  either  near  the  Top,  or  on  the 
fide^  or  near  the  Foot  of  (bme  Hill,  or  running  from  the  Hill :  )  And  thus 
the  Steams  reverberated  and  dafhed  down  by  the  Motion  of  the  Air,  and  by 
the  If^iigbt  of  the  Atmofphene,  may  beget  the  fame  metaUine  TtnBnre  in  the 
adjacent  Fields.  This  was  far  enough  from  yielding  Sediment,  and  it  had  a 
pleafiiig  Smoothnels,and  was  very  inofienfive  to  the  Stomach  ^  but  it  fearch* 
cd  the  Eyes  fomewhat  fmartly,  and  cleared  them  fpeedily,  and  was  gene- 
rally commended  for  many  Hea&ngs  both  inwardly  and  outwardly,  ana  was 
every  Way  much  more  pleafing  than  tormenting. 

Within  £  Miles  of  the  lame,  is  another  of  their  old  H0I}  Ji^elh^  on  the  vu.  fitf. 
Brow  of  fucb  another  Hill  in  an  arable  Field,  within  half  a  Mile  of  tbeS-uiT.  4. 
lofi^  Malvern  Hill :  This  is  very  kind  for  the  Eyes,  and  hath  aUb  done  many 
Cures  Ujpon  putrid  and  foetid  Ulcers,  which  wore  many  Years  deplon^le  for 
incurable,  as  I  can  afiirm  upon  my  own  Knowledge.    I  have  feen  it  tried 
often,  and  always  to  good  EffcA^  f<Hnetimes  confiderably  wonderful. 

Many  drink  of  it^  and  much  extol  it  for  Heatings :  And  I  never  could 
hear  of  any  that  comphunod  of  hurt  done  bf  it.  It  was  fomewhat  afpcrous, 
but  pleafing  in  malignant  Ulcers. 

But  mucn  neater  is  the  Reputation  of  UticHdy  U^elk^  as  they  call  them, 
•n  the  fide  o\  Malvern  Hills^  which  HtUs  divide  Wwcefierjkire  from  Here* 
fardjbire.  The  hi^er  Spring  is  peculiar  for  the  Eyes :  About  a  Furlong  low* 
cr  is  the  healing  Sprini^,  this  cureth  many  Maladies  and  Cancers,  if  applied 
before  the  Strength  of  Nature  be  overthrown.  I  have  read  in  the  Mbnumenti 
belonging  (to  the  Hofpital  at  Ledbury^  a  Town  in  the  Way  from  Hereford  to 
thofe  Spnnes,  that  a  Bifhop  fome  Ages  oaflL  endowed  that  Hofpital  with 
Revenues  for  die  Entertainment  of  diftrefied  Paflengers  that  travelled  to 
thofe  :S|prings  for  R^ief.  'Tis  above  f o  Yean  ficne  I  heard  a  panick  Story 
Ibsead  all  over  the  City  and  Country  of  ff^oreefier^  the  Pbyjicians  had  poy* 
don'd  thofe  Wells.  lamperfoaded,  that  the  ground  of  this  Fable  was  onljr  this^ 
after  more  than  ordinary  Rain,  for  i ,  i,  or  3  Years  together,  ( as  it  fiills 
fometimes  in  Eniland)  fome  cennmm  Waters^  by  a  part  ot  the  fiune  or  fome 
other  Channel,  do  drive  to  the  fame  Aperture  and  drown  the  Excellency  of 
the  healing  Water.  In  this  droughty  Year  ( i6tfp)  we  find,  that  many  ex* 
cellent  Springs  have  loft  more  thanhal^  and  fome  more  than  4  Farts  of  f  of 
the  Waters  which  they  did  u^lly  aftord  in  the  fame  Seafons  of  the  other 
i&oifter  Years  %  and  the  remaining  Heaters  have  the  ftronger  Efficacy.  Of 
this  ExfeSation  from  long  Droughts  I  formeriy  advertis'd  you.  And  *tis  now 
remarkable^  that  the  better  Springs  which  are  on  the  Side  of  HiUs,  md  on 
the  higher  Ground,  do  maintain  weir  Current  much  better  than  thofc  vhicfa        — 
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are  in  the  lower  Vale.  'Tfsfo  in  many  Places  about  us  here,  when  the  bet* 
ter  Springs  had  loft:  4  Parts  of  their  Current,  many  of  the  lower  Springs 
were  quite  dried  up.  AUthcfe  Waters  are  purely  limpid,  free  from  all  Sc-^ 
diment,  very  terfive  and  fearching,  moft  efteftual  at  the  Spring-btad. 

I  omit  many  other  healing  Waters^  that  I  may  give  you  a  brief  Touch  of 
fuch  mineral^  faline^  and  medicinal  Waters^  as  I  have  found ,  or  heard  of 
in  our  Nighbourhood,  namely  about  Tewil  in  Somerfefjhire.  I  lately  heard  ok 
z  more  metalline  Springs  in  jJorcetJbife^  befides  that  of  Farringtm  \  perhaps 


very  droughty  Summer  I  found  it  ftrong 
a  SaU'fpring  of  far  greater  Worth  at  Evemb^  about  i  z  Miles.bence  towaixis 
SbtptoU'-Mallet..  The  Pool  which  yieldeth  vitriolate  Salty  is  in  S^ck-Deimisy 
J- or  4  Miles  from  hence  Weftward.  'Tis  not  a  great  Pool,  nor  above  lo 
vid.  ru^  j.F^^^  fijuare.  Whether  the  Salt  proceedcth  from  a  Spring,  or  from  a  Vein  of 
zxx  3.  *  vitriolate  Earthy  I  cannot  yetdetermine>  buttheMud  ami  Earth  about  it  is 
as  bhie  as  any  Roman  FitrioL  In  a  long  lafting  and  hard  Froft,  I  feht  for  a 
Quart  Bottle  of  the  JVater^  and  found  it.  very  thick  and  blackiih,  and  it 
firented  intolerably  ftrong,  not  much  unlike  Crunpowder  newly  inflamed. 
Qofe  adjoining  unto  this  Town  of  Teovil^  were  two  Springs  kind  for  the 
Eyes  ^  the  one  in  a  Pafture,  the  other  within  a  Bolt*fhoot  in  a  Field. 

The  old  People  prefer  that  in  the  Pafture  before  the  other,  as  they  have 
it  from  elder  Tradition,  and  their  pretended  Experience.  And  at  this  time^ 
the  more  commended  Spring,  which  is. in  the  Pafture,  and  on  the  fide  o£  a 
rifing  Ground,  runs  freely  j  the  other  is  newly  dried  up.  'Tis  not  every, 
flight  gravelling  of  the  Eyes  that  fufficieatly  indicates  an  extraordinary  Eye- 
water  *f  many  good  Springs  have  a  degree  of  Terfivenefsy  but  that  wnich  i^ 
extraordinary,  hath  a  Friaion  ibthewhat  permanent,  and  is  in  the  End  gra- 
tifying. We  have  alfo,  clofe  by  our  Town,  a  Spring  called  Rufiy-^weHj 
where  it  breaks  out,  and  where  it  firft  falls,  it  tingeth  the  Stones  of  the  Co* 
lour  of  Rufiy  Iron^  and  it  hath  the  Smell  flrongly,  and  feemeth  to  tafte  of 
Hufty  Iron^  yet  'tis  as  clear  as  any  Water,  and  I  tried  it  for  a  Month  or  more 
in  my  Study,  putting  Cornijb-flate  and  Pebbles  to  it  in  a  Glais,  and  it  gave 
no  Tinfture  at  all  to  the  Stones,  nor  any  Sediment  y  fo  that  I  fuCpeft  the 
Tin£hu:e  to  proceed  from  fome  EiBuvium  mingled  with  the  Water,,  at  firft 
opening)  but  I  confide  not  much  in  the  fingle  and  Q[Uon  Trial  I  made* 
Some  old  Men  boaft  of  many  great  Cures  it  hath  done. 

Our  Fore-fathers  and  very  old  Men,  icarce  heard  of  the  Name  of  the 
Scorbute  $  'tis  a  feafonable  Providence,  if,  fince  that  Difeafe  is  become  {<y 
Epidemical,  the  Remedy  ftiould  be  fo  obvious  and  vulgar^  as  is  pretended, 
to  be  by  fuch  ferruginous  Springs. 

This  breaks  out  near  the  foot  of  a  lofty  Hill,  which  continues,  .with  fome 
lefler  Falls,,  about  \  Miles  Weftwafd  to  Hamden  Quarry ^  where  they  dig  a 
hard  Freeftonp  of  a  dark  yellow  Colour.    At  IVejl  Camelj  f  Miles  hencc^; 
Northward,  is  a  very  foetid  black  Spring,  whiqh  tingeth  Silver  black  im* 
mediately.}  and  1  amtold^  that  about  10  Miles  hence,  more  Eaftward,  near 
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f^uie-Caunton^  not  many  Years  tgp^  they  d^^d  for  Coal,  where  the  Coal- 
Men  were  endangered  by  zFmtia  Damp :  And  when  they  a/Iayed  the  Coal 
m  the  Fire  it  proved  very  noifom^  fo  that  they  foribok  thofe  Coal- Mines. 
Perhaps  it  may  be  ferviceable  to  them  that  know  not  how  to  make  an  ho^ 
neft  life  of  Arfenic  and  other  Poifins. 

Here  again^  with  fome  Timoroufnefi,  I  propole  the  Inquiry,  whethery^  j- 

terraneous  Steams  might  not  give  the  dark  yellow  TikSture  to  the  Hamden 

^rry^  and  the  Property  to  this  Water  of  Rufty-well  for  the  Puhous  Co^ 

hration  :  It  cannot  be  expefted,  that  Materials,  differing  fo  much  as  Stones 

fecm  to  difier  from  fPatery  when  perfc&ly  pctrifyed,  fhould  retain  the  very 

(ame  Colour,   though  both  received  it  h'om  the  very  fame  Steams.    The 

iame  I  propofe  for  the  Blackneis  and  Foetidnefsof  the  Spring  in  JVeft-Camely 

and  of  the  Coal  near  ff^ne'Cauntoun^  that  both  may  receive  tne  fame  TtnSure 

and  Odour  from  fubterranean  Steams^  which  may  perhaps  be  of  fo  many 

Kinds,  and  Mixtures,  as  to  caufe  much .  of  the  great  Diverfities  of  Metalsy 

Minerals^  Earths^  and  Soils  \  and  of  (bme  minute  Differences  in  the  Colouty 

Tafiej  Odour  J  sCnd  Drefs  of  Fegetables  >  yea  and  of  the  Furrs^  Hairs^  Wooly 

and  other  little  Varieties  in  Animals  ( particularly  in  Sheep )  in  feveral  Places  f 

more  immediately  in  Vegetailes^  and  of  Animals  by  remoter  Circumftances  ^ 

I  will  not  except  the  Etbiopick  HueyZnd  Humours  of  Men  in  diftant  Climatesy^ 

though  Vegetables  and  Animals  do,  for  the  moft  part,  retain  their  feminal 

Properties  in  difiaut  Climates  for  many  Generations.     And  perhaps  from  theie 

Terreftrial  Steams  the  Vegetables  do  imperceptibly  draw  fome  of  their  Salts, 

mi,  Taa<^  x>£  xhek  fNutrtment. 

For  thcfe  Overtures  1  will  at  prefent  inftance  no  more  than  thus.  The* 
iQuftrious  Mr.  Boyle  hath,  methinks,  evinced,  that  the  moft  folid  Bodies' 
we  know,  have  their  Atmofpberes  of  Steams  zv^  Exhalations :  And  whatever 
the  Materials  be,  which  are  under  our  7Vrr«i^*Cri{^  towards  the  Center,, 
whether  fluid,  flaming,  or  grofs  Subftances,  they  muft  needs  hold  an  In* 
tercouiie  of  TranJ^nrationsjZnd  mutually  operate  by  their  perpetual  Agitations,, 
and  Whirlings  about ;  And  by  the  Vulcana%  frequent  in  Japan^  and  in  fe-  ^ 
vcral  other  Places,  and  by  the  Heats  m  deepeft  Mines,,  and  by  many  other 
manifeft  Arguments,  it  appears,  that  there  are  always  ftrong  Steams  afcend*- 
ing  towards  the  Suriace  of  the  Earth :  And,  if  their  generative  Power ^  and- 
other  Efficacies  were  duly  examined,  and  profccuted  to  thc-befl  Purpofes,. 
we  mi^ht  perhaps  in  Time  find  them  to  nave  a  greater.  Virtue,  and  more 
ufcful  for  us,  than  many  of  the  Conftellations  and  Celeftial  Influences^  which. 
make  no  fmall  Noife.amongft  Aftrologers, 

XLIII.  Vifiting  the  famous  boyling  Fountain  at  Peroul^  nop  far  from  Mont-^^^^thm 
peliery  I  found  the  Water  to  heave,,  and  boil  up  very  farioufly  in.  fmall  Etib-  SwoiSS? 
blesrwhich  manifeftly  proceeded  from  a  Vapour  breakingout  of  die  Earihyf^  ^^^^-^ 
fbr  upon  digging  any  where  near  the  Ditch,,  and  pouring  other  fVatersixpemTt^i  s> 
the  OTy  place  newly  dug,.  I  obferved  in  it  immediately  the  feme  b/>yJingy.  as  S^;,?)}-^^,^ 
the  exquilite  Naturalift  Mr.  Ray  has  related  in  his  Travels.    The  like  bub-  x6Vp.Ti^- 
Wing  of  Water  is  aUb  found  round  about  Peroulj  upon  the  Sca-fliore  ^and^^'j^*  '• 
ia  the  Efang  it  felf    But  when  I  had  tak£  fome  of  the  Sand  and  Earth  'Out 
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of  the  Fouataitt  and  Ditch,  axxl  put  it  inta  Veflck,  jHyurii^  the  fame  Wa« 
ter  upon  it,  there  did  not  appear  the  leaft  Pirfurbaiian  or  Akeratton  there- 
upon >  the  Superficies  of  the  IVater  continuing  very  fmooth,  equal,  and 
auiet.  And  for  further  Satis(a£i:ion,  I  fought  out,  and  difcovered  in  federal 
ary  Places  of  the  Ground  thereabouts,  many  httle  FenSiduSs^  Paflages  or 
Clefts,  where  the  Steam  iflued  forth  >  at  the  Mouths  of  dieie  Channek  or 
Pipes,  placing/ome  light  iBodies,  as  Feathers^  finall  thin  Pieces  of  Straws, 
Leaves,  6?r.  Tfound  them  foon  removed  avray.  This  Vapour  upon  dieAp- 
plication  of  a  lighted  Candle,  or  Torch,  did  not  flame,  or  catch  the  kaft 
"038.**  ^  Pirc  9  ^  ^he  Fumes  running  through  a  boiling  Spring  near  fFigau  in  Lcat- 
eajbire  do,  with  which  thofe  burning  Fountains  near  GrenoUe  in  Dat^bmey 
near  Cibinium  or  Hermanftadt  in  Jranfylvama^  near  Hbermay  a  Village  in 
^-169.^9^^  Switzerland^  in  the  Canton  of  Friburg^  and  that  not  far  from  Cracovis  in 
Poland^  do  agree  in  many  Particulars.  Many  Miffing  Springs  bubbling  at 
the  Top,  I  have  found  in  Switzerland^  (the  befl  watered  Country  that  ever  I 
faw )  and  in  many  Places  near  the  Rhine.  The  like  is  related  by  Fenremui 
near  Cubna^  and  by  Dr.  Plot  in  England.  There  are  other  btyling  Waters  of 
a  quite  contrary  Temper,  being  amially  Hot  to  feveral  Degrees,  fb  as  ta 
l^oyl  Eggs,  and  many  other  Things  put  into  them  \  as  thole  near  the  Sol^^ 
fatara^  not  far  from  Naples ,  as  alio  upon  the  Top  of  Mount  2^bio  in  the 
Duke  of  Modenef%  Territories,  not  far  from  his  Villa  near  SaffaU  \  in  the 
Source  of  the  Emperor's  Bath  at  jikenj  in  the  Country  of  Jutiersj  and  in 
yaponia  mentioned  by  Faremus. 

From  the  foregoing  Hiftory,  we  may  take  occafion  to  tefleft  a  little  up* 
on  the  manifold  ^riety  of  JSxi&^i^/i^xv  prepared  in,  and  flying  out  from  tne 
vaft  Magazines^  and  feveral  Reconditories  below,  as  to  their  Qualities  and  E^ 
fe£b  ^  fome  being  cold  and  dry^  refembling  Air  or  Wind,  as  thofe  near  Pe^ 
rouly  and  in  the  Caverns  of  Mountains,  elpecially  thofe  of  jEoIus  and  other 
Hilk  of  Italy  ^  as  alfo  in  Mines  upon  the  meetmg  of  fFater.  Others  arc 
inflammable^  and  of  a  bituminous  Nature,  though  nota&ually  /^rw,  as  thofe 
near  Wigan  in  Lancajbire.  There  are  alio  many  Steams  very  Hot^  SulpburouSj 
and  Saline  ^  more  efpecially  thofe  in  the  natural  StoveSj  Sweating-vaults^  Grottos^ 
Batbs^  and  the  Vulcano\  near  Naples^  Baja^  Cuma  and  Puzzuolo,  as  aUb  in 
fome  of  the  fubterraneous  fFbris  at  Rome.  Others  there  are  of  an  Arfemcd^ 
and  fuch  like  venomous  Qualities,  as  in  the  Grotto  del  Cano^  on  the  Bank  of 
the  Lago  Jgrano  y  iYPJnany-  Mines,  in  poifonous  Springs  and  Lakes. 

Now  thefe  various  Steams  meeting  with,  and   lunnmg  through  Waters^ 

mud  caufea  great  Variety  of  PbanomenazxA  Effe&sinthem.  Whether  this 

great  Diverfity  proceeds  from  the  various  Breaths  of  the  Pyrites^  and  the  Ztf- 

"•  ^*-  P-  pis  Calcarius^  whilft  under  their  different  States,  and  Changes,  or  from  other 

yd  'inf.     Swtsof  EffiuviumSy  \  dare  not  determine :  But  I  am  apt  to  believe  that  there 

^^  "^-    .may  be  Veins  of  the  P>^r/V^^  near  thofe  Places,  xht  Inflammability  o(  which 

Mineral  hath  already  been  difcourfcd  of,  and  made  very  clear  by  Dr.  Lifier. 

An  ingenious  Author  relating  the  Hiftory  of  a  burning  Fountain  in  the 
Palatinate  of  Cracovia^  affirms,  that  upon  evaporating  the  Water,  a  dark  or 
pitch  like  Subflance  may  be  extraftcd,  which  cures  the  moft  invjtterat§  Uh 
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cers  in  a  very  fliort  Ttmc  \  and  that  the  Mud  it  felf  is  very  powerful  againffi 
Rbeimatick  and  Gout)  Pains^  PalfieSj  ScabSy  (^c.  The  Inhabitants  of  an  ad- 
jacent Village,  drinking  mudh  of  this  Spring,  do  generally  live  to  loo  or 
ip  Years,  which  he  attributes  to  the  fanative  Virtue  of  the  Water. 

The  Naptba^  or  Bituminous  S\jh&zxict  floating  upon  i^  Spring  ztPitcbford 
in  Sbropjbirey  and  upon  St.  Catharine's  Fountain  near  Edinburgby  had  been 
iuccefifuUy  ufed  in  Ulcerous  ^nd  Cfitaneous  Diftempers.  Many  fuch  like  Foun- 
tains of  Petrokum^  and  Oily  Subftances^  are  to  be  met  with  up  and  down  ^ 
as  in  the  Ifland  of  Zant^  very  plentifully  >  near  Gabian  in  the  Road  from 
Mcntpefier  to  Beziers  in  Ij^nguedock  3  in  the  Faltaline^  fubieft  to  the  Grifins  ^ 
at  the  Foot  of  Mount  Zebio  in  the  Dutchy  of  Modena :  Not  to  mention  any 
of  the  Places  written  of  already  by  Farf^ius.  The  Inhabitants  living  near 
theie  Fat  Oily  Springs,  take  great  care  to  gather  and  (eparate  the  Bituminous 
Subftance  from  the  fVater^  making  very  confiderable  Advantages  of  them, 
for  Mecbanical  ztid  Medicinal  Vfcs^  1  havefeen  them  gather  it  up  with  La- 
dles, and  put  it  into  large  Filtres, .  or  into  great  Funnels  flopt  at  the  Bot^ 
tom-p  or  elfe  into  Barrels  (et  on  one  End,  which  have  Spiggots  near  their 
Bottoms  'f  when  they  are  full  and  have  flood  a  while,  they  open  the  Spig- 
got  or  Stoppel  to  let  out  the  Heater ^  and  when  the  Oil  or  Bituminous  Sub- 
fiance  begins  to  come,  they  prefently  ftop  it  again. 

XLI V .  I .  The  Salt  Springs  at  Hall  in  Saxony^  are  4,  called  Gutiaar^  the  ^^  springr 
Dutch  Springs,  the  Wettritz^  and  the  Hackel-dorri.    The  j  Firft  hold  above  ti^yllnd 
7  Parts  of  Salt,  x  of  Marcaftus  and  14  of  JVater*    The  laft  holds  lelL  but  t  ^"i"*" 
yields  the  purelt  Salt.  n.  s.  p.  h^ 

They  are  (befides  their  CEconomical  Ufe)  employed  Medicinally  to 
bath  in-y  and  to  draw  a  Spirit  out  of  it,  exhibited  with  good  Succe(sagain£b 
FenoYn  and  the  PutrifaUion  of  the  Lungs^  Livery  Reins  and  Spleen. 

The  SaltWater  at  Lunenburgy  being  more  greenifli  than  white,,  and  not 
Very  Tranfparent^  is  about  the  fame  Nature,  and  holds  with,  that  o{  Hall,- 
It  hath  a  Mixture  of  Lead  with  it,,  whence  alfo  it  will  not  be  fod  in  Lead: 
iPans  J  and  if  it  held  no  Lead  at  all,  it  would  not  be  fo  good,  that  Metal 
being  judged  to  purify  the  Water  5  whence  all  the  Salt  cA  Lunenburg  is  pre- 
ferred Defore  aH  others,  that  arc  mide  of  Salt  Springs^ 

1.  I  made  7r;Wof  that  S^\t  S'pnngT^  Eaft  Cbenock  in  Samerfetjhire  ( above ^^^'^'^^^ 
zo  Miles  from  the  Sea, )  which  t ho'  not  (ofalt^  by  Reafon  of  the  late  Rainsy  as  HigLwe  ^' 
kkSummer^ytt  fvom z^ine^art^  hyEvaporationyVieohmn'dnczrSo  Grains.'^'^^'^"^^ 

}.  At  Salt'fFdter-Haugb  naur  Bufterby^  about  a  Mile  and  a  half  from  jD^r-iirAeBiiho- 
ham^  in  the  middle  of  the  River  ff^earcj  riles  a  Salt  Spring.     It  is  good  to  ^^a^^ 
be  feen  and  tafted  only  in  the  Summer  Time,    when  the  Water  is  difcharged  Mr.  Hugh "'' 
all  on  one  fide  of  the  Channel;   For  in  Winter,  when  the  River  is  high  itj^^'a^.*^^^ 
lofcs  its  Salt  in  the  frefh  Streams,  fo  that  they  are  not  pcrceivaole.     The 
Water  feems  to  bubble  up  equally  in  all  Parts  in  the  Channel,  for  the  Space 
of  40  Yards  in  Length,,  and  about  ro  in  Breadth .  ^  The  falteft  of  all  the* 
Springs  iffues  out  of  the  Middle  of  a  Rock,  the  Surface  erf"  which  was  mani- 
ftftly  faltifhj '  and  which,  in  a  hot  Day,  as  \  wastolcj,  would  be  all  cover- 
ed over  with  a  perfcd  Salt.     1  had  all  the  Water  laved  out  of  the  Place* 
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^^ere  it  feemed  to  ftagoate,  and  immecliately  out  of  the  Body  of  the  Rock 
there  bubbled  up  Water,  as  (alt  as  the  former.  It  was  as  hign  as  any  Brine 
can  be,  and  tho*  but  little  in  Quantity  in  Comparifon  of  the  frcfli  River,  yet 
of  that  Force  to  give  a  Brackifhncft  to  the  Streams  a  hundred  Yards  below. 
Thofe  that  have  boyrd  this  Brine  fay  that  it  affords  a  great  Quantity  of  Bay 
Salt,  not  fo  palatable,  yet  as  ufcfiil  as  ordinary  Salt  is.  It  tiniesT^  thcSton« 
with  a  red  Colour.  The  Sea  is  8  Miles  off,  where  neareft. 
^inm  XLV.  The  Depth  of  the  Salt-fprings  is  in  fome  Places  not  above  5  or  4 
..-king'Ir  Yards:  In  Nantwichj  the  Pit  is  full  7  Years  from  the  footing  about  thePiti 
2Se*35^^^^'^^^Su^<^^  to  be  ^^^  natural  Height  of  the  Ground,  though  the  Bank 
Dr.mii  be  6  Foot  higher,  accidentally  raifed  by  Rubbiih  of  long  making  Salt,  or 
S^p'lT;^?:  WsJlling,  as  they  call  it.  In  two  Places  within  our  Townfliip  the  Springs 
n.ff.p.iiix.  break  up  fo  in  the  Meadows,  as  to  fret  aw^,not  only  the  Grafs,  but  part  of 
»-X4.p.io77*|;he  Turf6£  the  Meadow,  and  hath  a  fait  Liquor,  oufing  as  it  were  out  of 
the  Mud,  but  very  gently. 

Our  Country  is  generally  a  low  Ground,  witnefs  the  Name  given  to  it: 
the  Fale  Royal  of  England -,  yet  it  is  very  full  of  collicular  Emincncics,  and 
various  Rifings  to  diftinguifh  it  from  being  all  Meadow.  The  nearcft  Hills 
(of  thofe  worth  calling  Hills)  is  about  7  Miles  diftant  from  the  Springs  j 
It  is  fteepcr  but  not  much  higher  than  Highgate-Hill. 

We  have  alfo  a  peculiar  Sort  of  Ground  in  this  County  and  fome  adja- 
cent Parts,  which  we  call  Moffes:  And  thev  are  a  kind  of  moorifh  bomy 
Ground,  very  ftringy  and  fat;  which  ferveth  us  very  well  for  Turfs^  oximt 
like  great  Bricks  and  dried  in  the  Sun.  And  this  kind  of  Ground  is  fo  much 
here,  that  there  are  few  Townjbips  but  they  have  their  particular  Mojis.  In 
thefe  is  found  much  of  that  Wood  we  call  Firr  ff^ood,  which  ferves  the 
-Cbuntry  People  for  Candles,  Fewel,  and  fometimcs  for  fmall  ti'mier  UJes 5  and 
this  the  Vulgar  concludes  to  have  lain  their  fincc  the  Flood.  But  generally 
tliefe  Mops  feem  to  be  Places  undermined  by  fome  fuhterraneous  Streams  \ 
or  by  the  Diffolution  of  fome  Matter,  that  made  them  equal  with  the  reft 
of  the  Ground  formerly:  In  which  Conje6ture  I  am  confirmed  by  this,  that 
near  a  Place  of  my  Lord  Cbolmondeley's  called  Bilkely^  about  9  or  10  Yean 
•fince,  not  far  from  one  of  thefe  Moffes^  without  any  Earthquake,  a  Piece 
of  Ground,  about  30  Yards  over,  fell  in  with  an  huge  Noife,  and  great 
Oaks  growing  on  it  fell  in  with  it  together  j  which  hung  firft  with  part 
of  their  Heads  out,  afterwards  fuddenly  funk  down  into  the  Grounds,  to  as 
to  become  invifible:  Out  of  which  Pit  they  drew  Brine  with  a  Pitcher  tied 
to  a  Cart-rope,  but  could  then  find  n&  Bottom  with  the  Ropes  they  had 
there:  Since,  the  Pit  is  filled  up  with  Water,  and  now  doth  not  tafte  fait, 
T>ut  a  very  little  bracfciih,  a  very  fmall  Rivulet  paffing  through  it.  The 
neareft  Salt-fprings  to  this  place  arc  at  purtwicb  about  3  Miles  from  it. 

Our  Springs  are  about  ?o  Miles  from  the  Sea 5  and  generally  lyeallalong 
the  River  Weever :  Yet  there  is  an  Appearance  of  the  fame  Vein  at  MiddU- 
w/Vir  nearer  the  River  Dane  than  JVeever  -,  which  notwithftandine  fecms  not 
to  be  out  of  the  Lmcof  the^^^wr's  Stream  i  and  thefe  lye  all  near  Brooks 
and  m  the  Mcadowiih  Grounds. 
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I  could  obfenre  no  Singularity  at  all  in  the  Plants  $  for,  where  the  Sale 
reaches  the  Surface,  it  frets  away  all,  as  I  faid  before  ^  and  upon  the  Tur^ 
near  the  old  decayed  Pits,  grows  the  very  £ime,  that  doth  in  the  remoteft 
Phce  of  the  Meadow  s  only  I  obferve,  that  where  the  Turfw^s  fretted  away, 
Rufhes  maintained  their  Station  longeft. 

The- Water  is  fo  very  cold  at  the  Bottom  of  the  Pit,  that  when  the  Bri- 
ners  fomctimes  go  about  to  cleanfe  the  Pit,  they  cannot  abide  in  above  half 
an  Hour,  and  in  that  time  they  drink  much  ftrong  Water.  There  is  not 
any  hot  Springs  (that  I  can  hear  of)  nearer  us,  than  Buckjion-well^  which  is 
about  30  Miles  diftant. 

Several  new  Brine  Springs  have  been  of  late  both  (ought  and  found  5  yet 
none  knows  x>f  any  Shells,  out  rather  a  blackifh  Slutch  mixt  with  the  Sand, 
which  infefts  the  whole  Spring  (like  the  Scuttle  Fijh)  black,  when  *tis  ftir- 
red  I  elfe  the  Water  runs  very  clear. 

The  Springs  are  rich  or  poor  in  a  double  Senfe  >  for  a  Spring  may  be  rich 
in  Salt,  but  poor  in  the  Quantity  of  Brine  it  affords.  Thus  they  have  arich 
Brine  in  their  chief  Pit  at  Middkwicby  which  yields  a  fall  4*^  Part  of  Salt,  yet 
is  it  fo  thrifty  in  its  Brine,  that  the  Inhabitants  are  limited  to  their  Propor- 
tions out  of  it,  and  their  Qiiantity  is  fupplyed  out  of  Pits  that  afford  a 
weaker  Brine.  Our  Pit  at  Nahtwich  yields  about  i  Pound  of  Salt  for  6 
Pound  of  Brine  5  but  then  'tis  always,  without  any  fenfible  Difference,  fo 
plentiful  a  Spring,  that  whereas  they  feldom  fFall^  that  mniib  Salt^  in  above 
6  Houfes  at  a  time,  and  there  are,  or  flf^uld  be  about  f  o  IVich  Houfes  in  the 
Town  5  this  Pit  is  judged  fufficient  td  fupply  them  allj  without  falling  much 
lower  than  a  Yard  or  two  at  moft.  And  this  Advantage  would  accrue  over 
and  above,  that  fuch  quick  Ufe  of  the  Pit  extreamly  ftrengthens  the  Brine, 
perhaps  to  a  Degree  lit  tie.  Icfs  than^that  of  MiddUwich-Pit :  For,  I  have 
tryed  it  my  felf,  that  a  Quart  of  Brine,  when  the  Pit  had  been  drawn  off 
}  or  4  Days  firfl  to  fupply  f  or  (S  TVich-houfes^  hath  yielded  an  Ounce  and 
an  half  more  o£  SaJt^  than  at  any  other  dme,  when  it  hath  had  a  Reil  of  a 
Week  or  thereabouts. 

Mar.  8.  1 66% .  I  weighed  z  Pounds  of  diflilW  Water  in  a  Narrow-mouthed 
Glafs-bottle,  that  I  miglit  take  an  exaft  Mark  for  a  Qyart.  This  Bottle 
being  filled  with  our  Brine  to  the  very  fame  Mark,  weighed  (bcfides  the 
Tare  of  the  Bottle)  1  Pound  5  Ounces  and  f  Drachms.  This  was  taken  up 
when  the  FPtch-ljoufes  began  to  work,  fo  that  the  Pit  was  but  little  drawn. 
1  filled  up  the  Bottle  with  the  fame  Brine,  and  it  weighed  juft  x  Drachms 
more.  This  Brine  boiled  away,  without  any  Addition  or  Clarification, 
made  f  Ounces  and  4  Drachms  of  Salt.  Five  Days  after,  when  the  Pit  had 
been  drawn  all  that  while  for  the  working  of  the  Wich-houfes^  viz.  Mar.  1 3, 
the  fame  Bottle  filPd  to  {he  Quart  Mark  aforefaid  with  Brine  then  taken  up, 
weighed,  befides  the  Bottle,  z  Pounds  4  Ounces  and  an  half :  ,The  Yame 
time,  the  Bottle  filled,  as  in  the  former  Experiment,  weighed  juft  z  Pounds 
and  a  half,  which  is  3  Drachms  more  than  the  Quarter  Mark  before  >  which 
boiled  into  Salt  made  6  Ounces,  6  Drachms  and  z  Scruples :  Which  exceeds 
Vol.  II.  Z  2  the 
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the  former  Quantity  of  Salt^  i  Ounce,  4  Drachms  and  2  Scruples,  through 
the  Brine,  exceeded  the  former  in  Weight  but  4  Drachnte. 

iBy  which  Tryal  I  confuted  alfo  a  Tracfition,  which  the  Briners  have  amongfl: 
them,  viz.  that  the  Brine  is  ftrongeftat  the  time  of  the  Spring-tideSy  to  wit, 
at  the  Full  and  Change  of  the  Moon.  For  Mar.  8.  aforefaid  was  only  one 
Day  paft  the  Full,  and  then  the  Brine  was  weaker  than  it  was  the  i  z«^  Day, 
when  it  was  6  Days  paft  the  Full.  So  that  I  conclude,  there  could  be  no 
other  Reafon,  than  that  the  much  drawing  makes  way  for  the  Salt-Springs 
to  come  the  quicker,  and  allows  the  lefs  time  for  the  Admiffion  of  Frefih 
Springs.  But  'tis  obferved  by  the  Briners,  that  they  make  more  Salt  with  the 
fame  Quantity  of  Brine  in  dry  than  in  wet  Seafons. 

ThtwM^nntv  oifForking  is  thisj  They  have  formerly  boiled  their  Brine  i5 
6  leaden  Pans  with  Wood-fire;  upon  which  Account  they  all  claim  their 
Intereft  in  the  Pit  by  the  Name  of  fo  many  6  Leads  ff^alling  \  by  which  they 
each  know  their  Proportion  •,  but,  in  the  Memory  of  many  alive,  they  changed 
their  6  Leads  into  4  Iron  Pans^  fomething  better  than  a  Tard  fquare^  and 
about  <S  Inches  deep,  ftill  fitting  the  Content  of  thefe  to  that  of  the  6  Leads: 
And  of  late  many  nave  changed  the  4  Iron  Pans  into  two  greater  j  and  feme 
Wall  but  in  one  5  but  ftill  the  Rulers  gage  it  to  their  old  Proportions. 

They  ufe  for  their  Fevjel  Pit  Coals,  brought  out  of  Staffordshire.  Thefe 
Pans  are  fet  upon  Iron  Barsy  and  made  in  on  all  Sides,  very  clofe  (that  the 
Flame  nor  Smoak  break  through)  with  Clay  and  Bricks.  They  firft  fill  their 
Pans  with  Brine  out  of  the  Pit;  which  comes  to  theminfeveral  wooden  Gut- 
ters :  Then  they  put  into  their  Pans^  amongft  their  Brine,  a  certain  Mixture, 
made  of  about  lo  Gallons  of  Brine,  and  z  Quarts  of  Calves^  Cows^  or  chiefly 
Sheep's  Blood,  mixt  into  a  Claret  Colour :  Of  this  Mixture  they  put  about  t 
Quarts  into  a  Pan  that  holds  about  ^60  ^arts  o£  Brine -,  this  bloody  Brine, 
at  the  firft  boyling  of  the  Pan  brings  up  a  Scum^  which  they  are  careful  to 
take  off  with  a  Skimmer,  made  with  a  wooden  Handle  thruft  through  a  long 
Sauare  of  Wainfcot  Boards  twice  as  big  as  a  good  fquare  Trencher :  This  they 
Fig.  (Jj.  call  a  Loot.  Here  they  continue  their  Fire  as  quick  as  ihey  can,  till  half  the 
Brine  be  wafted,  and  this  they  call  Boyling  upon  thefrejh.  But  when  'tis  half 
boyledaway,  they  fill  their  Pans  again  with  new  Brine  out  of  the  Ship,  (fo 
they  call  a  great  Cijlern  by  their  Pan^s  Sides,  into  which  theirBrine  runs  through 
the  wooden  Gutters  from  the  Pump,  that  ftands  in  the  Pit  \ )  then  they  put 
into  x\it  Pan  ij^w^r/jofthe  Mixture  following:  They  take  a  J^^r/ of  ^i&i/ff 
of  EggSy  beat  them  throughly  with  as  much  Brine,  till  they  arc  well  broken  j 
then  mix  them  with  20  Gallons  of  Brine,  as  before  was  done  with  the  Blood  j 
and  thus  that  which  they  call  the  Whites  is  made.  As  foonas  this  is  in,  they 
boil  ftiarply,  till  the  fecond  Scum  arife  j  then  they  fcum  it  off  as  before, 
and  boyl  very  gently  till  it  corn  5  to  procure  which,  when  Part  of  the  Brine 
is  wafted,  they  put  into  each  Pan^  of  the  Content  aforefaid,  about  a  Quarter  of 
a  Pint  of  the  beft  and  ftrongeft  Ale  they  can  get  5  this  makes  a  momentary 
Ebullition^  which  is  foon  over,  and  then  they  abate  their  Fires,  yet  not  fo,  but 
that  they  keep  it  boiling  all  over,  though  gently  j  for  the  Workmen  fay, 
that  if  they  boil  faft  here,  (which  they  q^  Boiling  ontheLeach^  bccaufethey 
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ttfiialfy  ftll  this  time  lade  in  their  Leach-hrine^  (which  is  fuch  Brine  as  mmr 
fixwn  their  SaU^  when  it  is  taken  up  before  it  hardens)  if,  I  (ay,  they  bofl 
fiift  here,  it  waftcs  their  Salt.  After  all  their  i>«ri&-*r/>itf  is  in,  they  boil  gently 
till  a  kind  of  Scum  come  on  it  like  a  thin  Iccj  which  is  the  firft  Appearance 
of  the  Salt :  Then  that  finks,  and  the  Brine^  every  where,  gathers  into  Corns 
at  the  Bottom  to  it,  which  they  gently  rake  together  with  xhcir  Loots.  I  fay 
gently,  for  which  ftirring  breaks  the  Corn.  So  they  continue  till  there  is  but 
very  little  Brine  left  in  the  Pan:  then  with  their  Loots  they  take  it  up,  xhtFig,6^ 
Brine  dropping  from  it,  and  throw  it  into  their  Barrows^  which  are  Cafes  made 
with  flat  cleft  wickers  in  the  Shape  almoft  of  a  Suffar  Loaf,  the  Bottom  up- 
peraioft.  When  the  Barrow  is  full,  they  let  it  ftand  fo  for  an  Hour  atvl  an 
naif  in  the  trough^  where  it  drains  out  all  the  Leacb-brine  abovefaid  }  then 
they  remove  it  into  their  Hot  Houfe  behind  their  Works  5  made  there  by  t 
Sunnels  under  their  PanSy  carried  back  for  that  Purpofe.  The  Leach-brine^  Fig.  6f. 
that  runs  from  the  Barrows,  they  put  into  the  next  Boiling,  for  *tis  to  their 
Advantage,  being  Salt  melted,  and  wanting  only  hardning. 

This  Work  is  pcrft>rmed  in  %  /^(^i^ri  in  the  fmaller  P^»j,  which  are  fliallow- 
er^  and  generally  boil  their  Brine  more  away,  wherefore  their  Salt  will  laft 
better,  though  it  does  not  granulate  fo  well,  becaufe  when  the  Brine  is  wafted, 
the  Fire  and  the  Stirring  breaks  the  Corns.  But  this  Salt  weighs  heavier,  and 
melts  not  fo  fbon,*  and  therefore  is  bought  by  them  that  carry  it  far.  But 
in  the  greater  Pans^  which  are  ufually  deeper,  they  are  about  half  an  Hour 
longer  in  boilings  but,  becaufe  they  take  their  Salt  out  of  their  Brine,  and 
only  harden  it  in  their  Hot  Houfe^  it's  apter  to  melt  away  in  a  moift  Air.  Yet 
of  this  Sort  of  Salt  the  bigger  the  Grain  is,  the  longer  it  endures,  and  ge- 
nerally this  is  the  better  granulated  and  the  clearer,  though  the  other  be  the 
whiter.  Upon  which  I  rather  think,  'tis  the  taking  of  the  Salt  out  of  the 
Brine  before  it  be  wafted,  that  caufes  the  granulating  of  it,  than  the  Ale  to 
which  the  Workmen  impute  it  This  Kind  meafures  profitably  well,  there- 
fore it  is  much  bought  by  them  who  buy  to  fell  again. 

They  never  cover  their  Pans  at  all,  during  their  whole  Time  of  boiling. 
They  havetheir  Hou(es  like  Bams  open  up  to  the  Thatch,  with  a  LouverhoU 
or  two  to  vent  the  Steam  of  the  Pans.  Poffibly  Tiles  may  do  better,  but 
no  Body  is  yet  fo  curious  as  to  tiy  >  but  the  Steam  is  fuch,  that  I  am  confi- 
dent no  Plaifter  will  ftick,  and  the  Board  will  warp,  and  their  Nails  will 
ruft  fo,  as  quickly  to  fret  in  Pieces. 

With  our  Salty  both  Beef^md- Bacon  is  very  well  prefcrved,  fweet  and  good 
a  whole  Year  together  •,  and  Tdo  apprehend  this  Salt  to  be  rather  more  fearchiujg 
than  French  Salty  becaufe  I  have  often  obferved,  that  Meat  kept  with  this 
Salty  fhall  be  more  fiery  Salt  to  the  midft  of  it,  than  I  have  obferved  when  I 
have  eaten  powder'd  Meat  on  Ship-board,  which  was  probably  done  with 
French  Salty  I  then  being  on  the  South  fide  of  England,  and  in  a  Dutch 
Veflel.    'Tis  certain  Ch^ire  fends  yearly  much  Bacon  to  London,  which  yet 
had  never  any  Mark  of  Infamy  fet  upon  it  j  and  hane'd  Beef  (which  others 
call  Martimafs'beef)  is  as  good  and  as  freouent  in  Chejhire  as  in  any  Place  > 
fo  that  I  conclude,  that  this  laft  is  fiilly  eftbaual  for  any  Ufc,  and  as  good 
as  any  other.  Z  z  *  T*^^ 
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The  Sweqpings  of  fiich  Salt  is  coriftantljr  flied  and  (cattered  about  on  the 
Floor,  not  without  taking  much  of  the  Dirt,  (which  occafions  its  Graynefs) 
and  is  called  Gray-Salt.  This  fells  not  at  half  the  Rate  of  JVhite-SaU^  and  is  only 
bought  up  by  the  poorer  Sort  of  People,  and  ferves  them  in  faking  Bacon^ 
courfe  Cheeje  (^c.  Catts  of  Salt  are  only  made  of  the  worft  of  Salt^  when 
yet  wettifti  from  the  Pans  i  molded  and  intermixt  with  interfperfed  Cummin 
Seed  and  ^Jhes^  and  fo  baked  into  a  hard  Lump  in  the  Mouths  of  their 
Ovens.  The  Ufe  of  thefe  is  only  for  Pigeon-boujes.  But  Loaves  of  Salt  arc 
the  fineft  of  all  for  Trencher  Ufe.  There  is  no  Difference  in  the  boiling  of 
thefe  from  the  common  way  of  the  fine  Salt  \  but  in  the  making  up,  fome 
Care  is  ufed :  For  firft  they  cut  their  Barrows,  they  intend  for  Salt-Loaves , 
with  a  long  Slit  from  Top  to  Bottom  equally  on  both  Sides  3  then  they  tyc 
both  Sides  together  with  Cords  >  then  they  fill  this  Barrow  with  Salt  boiled 
as  ufually,  but  in  the  filling  are  careful  to  ramm  down  the  Salt  with  the  End 
of  fome  wooden  Bar,  continuing  this  till  the  Barrow  be  fiU'd  to  their  Minds  5 
then  placing  it  fpcedily  in  their  Hot  Houfe^  there  let  it  ftand  all  the  Time  of 
their  IValUng:  Wherefore  they  prepare  for  their  Loaves  at  the  Beginning 
of  their  Work,  that  they  may  have  all  the  Benefit  of  their  Hot  Houjes^  and 
when  thefe  begin  to  flack,  they  take  out  the  Loaves^  and  untye  the  Cords 
that  fattened  the  Barrow,  that  both  Sides  of  the  fame  may  eafily  open  without 
breaking  the  Loaf  They  then  take  the  Loaf  and  bake  it  in  an  Oven  where 
HouflioTd-Bread  hath  been  baked,  but  now  drawn  forth.  This  they  do  twice 
or  thrice,  'till  they  fee  it  baked  firm  enough  5  and  this  being  placed  in  a 
Stove  or  in  a  Chimney  Comer,  and  clofe  covered  with  an  Hofc  of  Cloth  or 
Leather,  like  the  Sugar-Loaf-Papers,  will  keep  very  white  >  and  when  they 
have  Occafion  to  ufe  any,  they  mave  it  off  with  a  Knife  (as  you  do  Loa^- 
Sugar)  to  fill  the  Salt-feller. 
^^uc^m       fig^  tfj.  The  Loot. 

r«w.  Fig.  64.  aa^  Two  Barrows  filled  with  Salt.  **,The  Salt  heaped  above  the 

Top  of  the  Barrows,  and  patted  down  hard.     C,  The  Leach-Trough. 

fig^  6f.  aaaaaa^  The  Hot  Houfe  between  the  Wall  and  the  Chimney,  bb^ 

two  Tunnels.  CC^  The  Chimney 'back,  into  which  the  Tunnels  convey  the 

Smoak.    dJdd^  The  4  Pans.  .  £,  The  Partition- Wall  between  the  Pans^d 

the  Hot-Houfe.    ff^  The  Fire-places,  gg,  jlfi-holes.    hh^  The  Hearth  below. 

a  J  The  De/cent  to  the  Hearth. 

tlcht"    r  ^^^  Country  is  neither  Plain^  neither  hath  it  any  great  Hills.,  but  many 

worcef!^  {mall  Rifings,  the  greateft  Hills  near  us  being  the  Lichie  within  6  Miles,  which 

^'&  *^"!?  ^^'^^  Look^higb^  fuppofing  it  to  be  the  higheft  Ground  in  thefe  Parts,  be- 

TL  14a.      caufe  the  Springs  which  rife  there,  run  into  the  North  and  South  Seas  5  near 

^  *°^^-     to  which  arc  Clent-hills^  about  the  fame  Diftance.     On  the  other  Side  the 

River  Severn  are  jfberly  Hills  at  about  7  Miles  Diftance  from  us.    There  arc 

many  Salt-fprings  about  the  Town,  which  is  fcated  by  a  Brook-fide,  called 

Saiwarp-brook,  which  arife  both  in  the  Brooi,  and  in  the  Ground  near  it, 

^/!^^^^^^  Springs  are  falteft,  there  grows  nothings  at  all,  but  by  the 
Bracti/h  Ditches  there  grows  JFJler  jftticus  vriih  a  pale  Flower,  which  I  find 
no  where  elfe  with  us.  Some 
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Some  of  the  S^iU^^ffrings  rik  on  the  Top  of  the  Ground,  which  are  not  Q> 
fah  as  others.  The  great  Pit  which  is  called  Upwicb  Pit  is  }  Foot  deep,  in 
which  are  x  difUofk  oprings  rifing  in  the  Bottom,  one  comes  into  the  Pit 
North- wcf^  another  North-caft,  the3<*South-eaft,which  is  the  richeft  both 
in  Quantity  and  in  Qualit)r.  They  all  differ  in  Saltneis,  which  I  can  give  no 
cxaft  Account  of,  it  being  impoffible  to  (eparate  them,  but  there  will  be  Tome 
Mixture  \  the  Pit  is  about  i  o  Foot  fauare^  the  Sides  are  made  with  iquaie 
Elms  jointed  in  at  the  full  Length,  which  I  fuppofeisoccafionedby  theiS*^//- 
mfs  of  the  Ground  which  appears  to  metohaveoeen  a  B<^^  the  Surface  of  it 
is  made  of  Afhes.  That  it  was  originally  a  Bog^  I  am  induced  to  believe,  for 
not  many  Years  fince,  digging  to  trv  the  Foundation  of  a  Seal^  (for  fo  we 
call  our  Houfeswe  make  Salt  in)  I  tnrufta  long  Staff  over  Head.  / 

Tho'  the  Brine  be  colder  than  the  other  Water,  yet  it  never  frcczcth,  but 
the  Rain  Water  that  lies  upon  the  Brine  in  extream  hard  Frofts,  will  freeze, 
but  not  much. 

The  Soil  about  the  Town,  on  the  lower  Side  of  it,  is  a  black  rich  Earth, 
under  which  2  or  }  Foot  is  a  ftifF  gravelly  Clay,  then  Marie.  Thofe  that 
make  Wells  for  frefli  Water,  if  they  find  Springs  in  the  Marie,  they  are  ge- 
nerally frefli  5  but  if  they  fink  thro'  the  Marie,  they  come  to  a  whitiih 
Clay  mixed  with  Oravel,  in  which  the  Springs  are  more  or  lefs  brackifh. 

In  the  great  Pit  at  Upwicb^  we  have  at  one  and  the  fame  Time,  }  Sorts  of 
5r/w.»  which  we  call  by  the  Names  of //r7?-iw<?»,  Middle-man^Vit^  Laft-tnan  % 
thcfe  Sorts  arc  o^  different  Strengths-^  the  Brine  is  drawn  by  Pump,  fo  that 
which  is  in  the  Boitom  is  firft  pumped  out,  which  is  that  we  call  Firji-many 
6fr.  That  1  might  make  an  exad  Trial  of  the  Strcneth,  I  made  me  a  Quart 
that  contained  24  Ounces  Troy  of  diftill'd  Water,  which  Quart  being  filled 
with  the  firft  ^riw^,  bcfides  the  Tare  of  the  Quart  weighed  z^  Ounces^  which 
made  7  Ounces  and  3  Drams  oi  Salt  without  any  Addition  •,  the  next  Day  I 
weighed  the  fjftne  Salt  a^ain,  and  it  weighed  7  Ounces  and  6  Drachms  5  fo 
that  4  Tuns  of  Brine^  make  above  one  Tun  of  Salt.  The  fame  Quart  filled 
with  Middle-man^  which  is  the  fecond  Sort  of  Brine^  weighed  18  Ounces-,  I 
alfo  weighed  a  Quart  of  Brine  as  it  came  immediately  out  of  the  Sprinygs,. 
which  weighed  iSOunces^  and  the  3*  Sort  27  Ounces-,  fo  that  what  the  firft 
gets,  the  laftlofeth,  which  doth  precipitate  as  much  in  24  Hours,  as  if  it 
Hood  a  much  longer  Time. 

The  Quantity  of  Brine  that  this  Pit  yields  every  24  Hours  is  as  much  as 
will  make  45'oBufticls  of  Salt,  which  is  drawn  out  twice  or  three  times  a  Day^ 
for  fo  oft  we  ordinarily  draw,  and  that  as  long  as  the  Pump  will  go. 

In  the  beftPitat  Netberivicb^  a  Quart  of  Brine  weighs  28  Ounces^  and  an 
half  ^  this  Pit  is  1 8  Foot  deep,  and  4  Foot  broad,  and  yields  as  much  Brine 
every  24  Hours,  as  makes  about  40  Bufhels  of  Salt  >  there  is  but  one  Spring 
in  the  Pit,  that  comei^  in  2  Foot  and  8  Inches  above  the  Bottom. 

The  worftPit  at  Netherwicb  is  of  the  fame  Breadth  and  Depth  as  the  for- 
mer i  a  Quart  of  Brine  out  of  which  weigheth  vj  Ounces^  and  yields  as  much 

Brim  daily  as  makes  about  30  Bufhels  o:  Sale.     In  this  Pic  are  3  Springs, 

two 
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two  in  the  Bottom,  and  one  about  i  Foot  higher.    Thefe  Pits  are  within  6 

Yards  of  one  another. 

Thcfc  Pits  arc  near  the  Brook^  the  great  Pit  on  the  North  Side,  andaboat 
a  Quarter  of  a  Mile  lower,  the  t  Icfler  Pits  on  the  South-fide. 

In  the  great  Pit  I  found  no  Variation  either  in  Quality  or  the  Strength 
of  the  Brine ^  but  the  Springs  in  the  other  Pits  are  augmented  by  much  R^ 
andyield  \c&  Salt. 

That  every  Man  may  know  his  own  Proportion,  the  Brine  is  divided  into 
Pbats  IFallings  j  a  Pba$  fPallif^  is  divided  into  1 1  weaker  Brines^  and  every 
weaker  Brine  is  divided  into  8  Burdens^  every  Burden  being  a  Veflcl  that  con- 
tains about  31  Gallons,  whereof  every  onehach  6  Burdens  oi  Firfi^mau^  tfof 
Middle-man^  and  6  of  Lafi-man^  fo  that  every  Man  hath  not  only  his  juft  Pro- 
portion in  Quantity,  but  in  Qjualitv  alfo.  This  Brine  is  carried  in  Coolers 
to  every  Man's  Seal,  by  8  fwom  Men,  which  we  call  Af afters  of  the  Beacbinj 
and  4  Middle-men^  and  there  put  into  great  Tuns  for  Ufe. 

The  Fewel,  heretofore  ufed,  was  all  Wood  j  but  fincc  the  Wood  hath 
been  dcftroycd  by-the  Iron  Works,  we  ufc  almoft  all  Pit-coals,  which  arc 
brought  to  us  by  Land  1 3  or  14  Miles. 

The  Pbats  we  boil  our  Brine  in  are  made  of  Lead^  call  into  a  flat  Plate  at  f 
Foot  and  an  half  long,  and  3  Foot  over,  and  then  the  Sides  and  Ends  beaten 
up,  and  a  little  railed  in  the  Middle,  which  are  fet  upon  Brick-'worky  which 
we  call  Ovens^  in  which  is  a  Grate  to .  make  the  Fire  on,  and  an  Afh-hok) 
which  we  call  a  Trunk  i  in  fome  Seals  are  6  of  thefe  Pdns^  in  fome  f  ,  and 
fome  4,  fome  3,  fome  z.  In  each  of  thefe  Pans  is  boiled  at  a  time,  as  much 
Brine  as  makes  3  Pecks  of  white  Salt,  which  we  call  a  ZiA/f,  and  is  laded  out  of 
the  Pan  with  a  Looty  and  put  into  Barrows,  which  are  (et  into Baftals ova 
Veflels  we  call  Leoib-combs^  that  the  Brine  may  run  from  the  Salt  ^  which 
Brine  we  call  Leacb^  with  which  we  drefi  our  Pbats^  when  the  cold  Brine 
they  are  firft  filled  with  is  fomething  boiled  away.  In  thefe  Baftals  the  Ssdt 
ftands  till  it's  dry,  which  is  about  4  Hours  5  then  we  carry  it  into  Crihs^ 
which  are  Houfes  boarded  on  the  Bottom  and  Sides,  where  *tis  kept  till 
fold,  which  is  fometimes  half  a  Year,  or  3  Quarters  \  in  which  time,  if  the 
Crih  is  good,  it  will  not  wafte  a  i  z^  Part,  the  Salt  itfelf  being  of  fo  ftrong 
a  Body:  Whereas  in  Cbefttire^  they  are  forced  to  keep  their  Salt  in  Barrows 
in  Stoves  to  dry  it,  and  make  it  no  fafterthah  thev  fell. 

For  clarifying  the  Brine^  we  ufe  noihmghutlhc  fv  bites  of  EggSy  of  which 
we  take  a  Quarter  of  a  ff^bite  and  put  it  into  a  Gallon  or  two  of  Brine,  which 
being  beaten  with  one's  Hand,  lathers  as  if  it  wcreSopc,  a  fmall  Quantity  of 
which  Frotb  put  into  each  Pbat^  raifeth  all  the  Scum,  (fo  that  the  /Vbite  of 
an  Egg  will  clarify  lo  Bufhels  of  Salt)  by  which  Means  our  Salt  is  as  white 
as  any  Thing  can  be,  neither  hath  it  any  ill  Savour,  as  that  Salt  hath,  that 
is  clarified  with  Blood. 

For  granulating  it,  we  ufe  nothing  at  all,  for  the  Brine  is  fo  (Irong  of  it  fclf, 
that  unlefs  it  be  often  ftirred,  it  will  make  Salt  as  big  grained  as  Bay-Salt.  I 
have  boiPd  Brine  to  a  Candy-beigbt^  and  it  hath  produced  Clods  of  Salty  as 
clear  as  the  cleareft  Jllumy  like  IJle  of  May  Salty  fo  that  we  arc  neccffitated  to 

put 
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put  a  (mall  Quantity  oiRofin  into  the  Brine^  to  make  the  Gndn  of  the  Salt 
imali. 

Bcfides  the  WTjite-Salt^  wc  have  another  Sort  which  we  call  Clod-SaJf^  which 
{TOWS  to  the  Bottom  of  the  Pbats^  that  after  the  fVbite^Salt  is  laded  out,  is- 
digged  up  with  a  Picker,  which  is  made  like  a  Mapnfs  Trowel^  pointed  with 
Steel,  and  put  upon  a  ihort  Staff}  this  is  the  ftrongeil  Salt  1  have  feen,  and 
is  moft  ufea  for  faking  Bacon  and  NeafS'Tongues  \  it  makes  the  Bacon  redder 
than  other  Salt,  and  makes  the  Fat  eat  firm^  if  the  Swine  are  fed  with  A/^^^ 
it  hardens  the  Fat  almoft  as  much  as  if  fed  withP^^yr,  and  falted  with  white 
Salt.  It  is  very  much  ufed  by  Countrywomen  to  put  into  their  Runnet  Pof^ 
and,  as  they  (ay,  is  better  for  their  (Jheefc,  Thcfc  Clods  arc  ufed  to  broil 
Meat  with,  being  laid  on  Coals.  We  account  this  Salt  to  be  too  ftrong  to  fait 
Beef  with,  it  taking  away  too  much  of  its  Sweetneis. 

A  third  fort  of  Sm  we  have,  which  we  call  KnockingSy  which  doth  candy 
on  the  Stalls  of  the  Barrow,  as  the  Brine  runs  from  the  Salt,  after  it  is  la- 
ded out  of  the  Pbats.  This  Salt  is  much  ufed  for  the  fameUfes  as  theCA?^* 
Salt^  tho*  it  is  not  altogether  fo  ftrong. 

A  fourth  Sort  we  have,  which  wc  call  Scrapings^  that  is,  a  courfc  (brt 
of  Salt  that  is  mixed,  with  Drols  and  Duft  that  cleaves  to  the  Tops  of  the 
fides  of  the  PhatS"^  this  Salt  is  fcraped  off  the  Pbats  when  we  reach   'cm^ 
that  is,  when  we  take  our  Pbats  off  the  Fires  to  beat  up  the  Bottom,  and : 
is  bought  by  the  pior  fort  of  People  to  fait  Meat  with* 

A  fifth  fort  is  Pigeon-Salt^  which  is  nothing  but  the  Brine  running  out' 
through  the  Crack  of  a  Pbaty  and  hardens  to  a  Clod  on  the  outfide  over 
the  Fire. 

LaJHj^  The  Salt-loaves  arc  the  fineft  of  white  Salt,  the  Grain  of  which  • 
is  made  fomething  finer  than  ordinary,  that  it  may  the  better  adhere  toge- 
ther, which  is  done  by  adding  a  little  more  Rofin,  and  is  beaten  into  the 
Barrows  when  it  is  laaed  out  of  the  Pbat. 

Our  Salt  is  not  fo  apt  to  diflblve  as  Chejhire  Salty  nor  as  that  Salt  that  is 
made  by  diflblving  ^d^y-*?^//,  and  clarifying  it,  which  is  called  Salt  upon  Salty . 
which  appears  by  our  long  keeping  it  without  any  Fire. 

I  believe  there  cannot  be  better  white  Salt  than  ours,  for  feveral  Reafons. 

I.  There  is  none  can  be  whiter,  and  confequently  more  free  from  Drofs. 

z.  ft  is  the  \veightieft  as  I  have  feen  my  felf,  and  been  informed  by  others^ 
for  the  Bags  of  Salt  I  have  ufually  feen  brought  out  of  Chejhire  on  Horfi> 
back,  contain  6  Bufhels  and  a  half,  or  yBulhels,  whereas  the  beft  Horfes  that 
carry  Salt  from  hence,  if  they  carry  it  above  f  Miles,  carry  not  above 
J  Strike  and  }  Pecks,  or  4  Strike.  A  Winchejler  Bufiel  of  our  Salt  weighs 
hdf  a  hundred  We; ant,  fo  that  it  muft  neceflarily  follow,  the  weightieft. 
and  drieft  muft  needs  be  beft. 

3.  In  the  Time  of  the  firft  Dutch  TFdr^  our  Salt  was  carried  down  into  the 
Weft,  where  they  had  none  before  but  Foreign  Sale,  where  at  firft  ufing. 
ours,  they  complained  that  it  made  their  Meat  too  fait,  which  was  becaule 
they  put  as  much  of  ours  on  their  Meat  as  of  others:  If  fo,.  it  muft  be  bet- 
ter than  French  Salt, 
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4.  I  have  been  aflurcdby  many  that  have  made  Ufcboth  of  ours,  andCfc- 
Jhire  Salty  that  both  for  Flcfli  and  white  Meat  they  muft  lay  on  more  of  CA^- 

Jbire  SalU  than  of  ours. 

f.  It  doth  preferve  all  Sorts  of  Flefli  for  long  Voyages,  viz.  to  JamaUoj 
as  well  as  any,  which  hath  been  lately  tried. 

6.  I  have  feen  Herrings  that  have  been  falted  with  our  Salt  in  Ireland^  and 
brought  over  to  this  Town,  which  have  been  whiter  and  better  tafted  than 
thofe  falted  with  Bay- fait. 

7.  It  is  an  ordinary  Way  of  powdering  Beef  with  us,  to  give  it  but  one 
faking  to  keep  it  the  whole  Year. 

We  ufe  not  Iron  Pans  as  they  do  in  Chejhire^  and  other  Places,  for  we 
have  found  upon  Trials,  that  the  Strength  of  the  Brine  doth  fo  corrode,  that 
it  quickly  wears  out  thofe  of  forged  Iron,  and  breaks  thofe  of  caft  Iron, 

TAf  Formt-     XLVI.  At  my  Requcft,  two  curious  Obfervers,  Neighbours  to  the  Brine 
^sJa  '  Pits  in  Staffordjhire^  to  8  Folds  of  fine  Holland^  added  as  many  more  of  finer 
^h^TJb. Cambricky  through  both  which  they  drained  a  competent  (Quantity  of  the 
piot.'iuHj.  Brine,  but  found  nothing  left  in  this  very  clofe  Colander,  but  a  little  black 
^*  ^^'        Duft,  which  they  imputed  only  to  the  Foulnefs  of  the  Water,  it  being  no- 
thing like  Sand  5    for  having  examined  the  Cloth  both  with  their  Fingers  and 
a  Microfcope,  they  could  feel  or  fee  no  more  of  Sand,  than  if  they  had  per- 
colated the  cleareft  Spring-water  5   and  yet  this  Brine  is  found  to  hold  in 
boiling  at  lead  4  of  as  much  Sand  as  Salt. 

But  notwithllanding  this  Experiment^  it  did  not  feem  to  their  Apprchenfi- 
ons  neceflary,  that  the  Sand  fliould  be  generated  in  the  boiling,  but  might 
rather  be  originally  there  j   for  before  they  drained  It,   they  obferved  in  the 
.Water,  by  the  Help  of  a  Microfcope,  a  great  Multitude  of  very  minute 
Animals,  much  fmaller  than  thofe  in  Pepper  TVater^  fwimming  about  in  it, 
together  with  many  fmall  tranfparent  Plates,   fome  of  them  a  little  bigger 
than  the  Animalcules  ^  and  fome  lefs,  but  all  of  a  re£tangular,  oblong  Fi« 
gure,  tho'  fome  indeed  fecmed  very  near  a  fquare,  which  they  found  2fo  in 
the  Water,  after  draining,  as  thicK  as  before  5  the  Pores  or  rather  Interfticcs • 
between  the  Threads  of  the  Holland  and  Cambrick  appearing  in  the  Microf- 
cope zo  times  greater  than  either  the  Animalcules  or  Plates.     And  thefe  they 
judged  to  be  the  original  Particles  both  of  the  Salt  and  Sand,   which  as  the 
.  Water  evaporates  in  boiling,  they  thought  might  gather  together,  till  they 
made  up  fuch  a  vifible  coarfe  Body,  as  we  fee  the  greater  Corns  of  each  arc. 
Wherein  they  were  confirmed  in  a  little  time,  for  obferving,  with  an  excel- 
lent Microfcope,  fome  of  the  drong  Brine,  which  drops  from  the  Bafkets  or 
Barrows  when  the  Salt  is  fird  put  into  -them,  though  at  fird  it  looks  like 
clear  Water,  yet  upon  a  more  accurate  Obfervation,   it  appcar'd  exceeding 
foil  of  thefe  oblong  Particles,  which  as  they  looked  on  them,   they  could 
fenfibly  perceive  to  gather  together,  and  club  to  make  greater  Parts,   and 
as  the  Water  dryed  off  from  the  Glafs,   to  grow  far  larger  and  larger,  till 
they  appeared  as  big,  and  not  much  unlike  a  large  fiz'ci  Table  Diamond  : 
Which   made  them  guefs  ,      that    the   Sand    might  be  alfo     generated 
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^l  msLyfo  fx^)  after  the  &mt  inanner,  ic  appeanne;  to  them  to  be  nothing 
(pardon  the  Expreflion)  but  infipid  Salt,  compoied  of  Parts  not  fo  fharp 
pointed  as  the  other,  but  roimder  and  blunter  angled,  and  confequently 
aot  (b  pungent  on  the  Tongue. 

Upon  this  Suggeftion,  having  fome  of  the  Saf$J  by  me,  I  endeavoured  to 
diffi>ive  it  in  fair  Water,  to  fee  whether  I  could  reduce  it  again  into  its  for- 
mer State,  but  without  Succefs  $  its  Parts  being  fo  infcparably  fixt,  that  they 
would  by  no  means  diflblvc.  lalfo  tried  the  Saltj  which  tho*  it  diflblvccf, 
yet  would  not  render  it  felf  again  into  the  Plates.  Whereof  fending  an  Ac- 
count to  my  Friends  in  Stafford/hire^  they  were  pleafed  alfo  to  ms^e  a  fur- 
ther Trial  of  diiTolving  the  SandXtmx^itedi  from  the  Salt  in  boiling,  which 
tho'  they  confcfe'd  they  could  not  do  to  any  confiderable  Quantity,  yet  they 
found,  that  after  the  frraining,  it  was  not  (b  heavy  by  a  great  deal  as  before, 
the  Water  that  came  from  it  being  very  clear  i  which  made  them  believe, 
that  it  did  diflblve  in  fbme  meafure,  unfeis,  as  is  very  probable,  there  were 
in  the  Sand  fome  Particles  of  Salt^  which,  upon  Diflblution,  were  (cparatcd 
from  ic,  and  (b  rendred  it  lighter :  Nevertheiels  they  did  not  doubt,  but  a 
great  part  of  the  Sand  might  alfo  be  di(rolved,tho*  perhaps  no  great  C^antity 
in  Pump-water^  in  which  it  feems  they  tried  it. 

One  of  the  afore(aid  Gentlemen  cafinlly  looking  upon  fome  of  the  Salt 
made  at  tho(e  Pits,  before  it  was  dried  and  beaten  fmall,  obferved  that  many 
of  the  larger-Corns  were  of  the  fame  Shape  to  the  naked  Eye,  as^  die  minute 
ones  appeared  in  the  Micrbfeope,  and  that  they  were  vifioly  jpade  up  of  a 

great. Number  of  fmall  Plates,  /hooting  up   from  a/^uactangular  oolong 
afe  into  a  very  obtufe  Pyramid,  hollowed  within.    ' 

XLVII.  At  Nortbnvich  in  Cbejbire^   upon  tYitJFeever^  in  4  Pits  is  great  o^ 
Plenty  of  Brine  j  itftinks  oi Sulphur  apparently  in.all  the  Pits  j  it  becomes ^Ji^ 
atramentous  with  Galls.  ad^fp^IM 

Here  are  ufed  Sand-pans^  which  are*  let  down  in  the  Cornen  of  thecreatSi^'p^j! 
Iron  Boilers,  before  the  Salt  flioots  into  Grains,  and  thefe  catch  the  Sand. 
Befides  there  are  thick  Stone  Flakes  raifcd  from  the  Bottom  of  the  faid  Iron 
Boilers  once  a  Week. 

N.  B.  Within  half  a  Mile  of  thefe  Brine-pits  at  Marberry^  a  fait  Rock  via.  inf.    . 
was  found  by  the  Augur  in  boring  for  Coals.  ^^*  ^' 

Here,  and  at  Middlewichj  alfo  at  Nantivich^  and  all  along  the  River  Wee^ 
very  which  are  places  many  Miles  diftant,  fink  on  either  fide  of  the  River, 
and  you  will  fcarce  mils  or  Brine,  as  I  was  credibly  informed  by  the  moft 
knowing  Men  in  that  particular :  But  yet  it  proves  a  Venture,  whether  the 
Brine  will  be  ftrong  enough  to  boil  ana  turn  to  Account  >  and  for  this  rca- 
fon,  their  Pits  fometimes  fail  them,  to  their  great  Lofe,  (as  they  fhewed  me 
one  which  had  been  wrought  to  very  great  Profit)  by  a  fmall  Iweet  Spring 
breaking  into  it,  and  fometimes  the  River  ff'eever  it  fclf  docs  them  this 
Mifchicf. 
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Watet:  ^a  pJ^ii^y  fmeUs  ^  k  were  oarrupted)  or  UkQ  SoH^bv^i  but  iioco- 
riouily  upon  a  few  Days  Forbeaiwic^  of  mc  Pk.     It  bccomei^  mmmwm 
with  Galls.  It  yields  a  white  Sand  or  Stone,  adberiag  io  th«  wmoef  off  thin. 
Scalos^  to  the  Bottom  of  the  iroa  Pans,  m  which  the  Brine  in  boiled* 

ffepn  Brim-Pi f  nc^r  Stafford.  ThU  Water  in  the  Pit  ftinks  lihe  rpttm 
£gg^ :  With  Galls  it  bccot»es  fod^^ly  atramentous.  It  pwflci  and  vomk^ 
vio^ntly,  and  that  drunk  in  a  ioiall  Ctfantity.  Here  arc  uled  Sa9ti^p€m  t^ 
catch  the  white  Sand,  and  there  are  Ftokfs^  of  Stone  alfo  railed  from  the 
Bottotn  of  the  great  Iron  Boiler^. 

DrQitviicb  in  lVorcifierJkir0  :  The  upper  fFjcb  or  Brim^fit  is  very  «eetly 
kepi,  and  exceedii^ly  drawn,  beca^fe  there  are  io  imny  Propneton^  wi 
but  a  rmall  Pit,  comparatively  to  thofe  which  have  been  naiow  above. 
Afr.  J.  Col-  Here  the  Salt  is  twlcd  in  finall  leaden  Pans,  and  there  is  not  the  lei& 
b^  i.  &  Grain  of  Sand  at  anv  time,  which  cither  ialla  b^bre  the  grwmi^  of  the  Sehe^ 
or  that  adhere?  to  the  Pans  Bottoos^  notwith^iandiog  what  h«tb  bee^  ftid 
to  the  contrary :  And  therefore  thU  Brifie  being  naturaUy  without  San4  ^ 
VW&.  yield  the  more  wboleCbmc  Salt. 

The  lower  Pit  at  the  Netberwysk  in  ^  ieme  Town,  hath  but  oae  Pr<h- 
pidetor,  as  I  remember,  and  therefore  ia  left  drawn,  but  yet  ia  conftaacly  and 
weU  wrought.  Here  is  alfo  no  Newa  or  Knowledge  of  any  Sand  at  all  Tint 
Water  of  chefe  Pita  Hink  \ii»  rotten  Eggs,  efpeciaUv  ^fter  Sunday's  Reft: 
And  {N-  B)  will,  if  Fleih  bQ  pif;lded  m  them,  mace  it  i^i^  in  la  Hours* 
Ajod  yet  the  Salt  tb^t  in  boiWd  out  of  thefts  Piti^  ii  ^ccoutiM  the  wrybeA 
Ihland  Salt  of  ^ngland^  a|)d  )  believe  4S  good  as  aqy  in  t;he  Woi^d* 

I  obferved  in  a  Ditch  over  againft  the  Nether  Wych-houfe^  the  Water 

funding  with  a  white  3€um,'  aa  at  the  inifkwr-SfMii  in  Ttrl^r^. 

X  wjl  add  by  way  of  CofolWy, 

I.  That  all  our  Tarkjhire  PP^ells  call'd  Sulphur ^Spai/f^^  (wIttcharQiiBeiiy)«ro 
no  other  than  ip  r^pvif  Brinf-fi^^  and  if  they  were  well  drawn  and  wrought, 
would  be  as  Uttk  oflepQve  in  SmcH 

i.  That  this  Stoneopowder  is  alfo  xo  be  found  adhering  to  the  Iron  Fana, 
where  the  Sea-water  is  boiled  into  Salt,  as  it  is  at  Shields^  in  the  Biihopnck 
of  Dwbam  ^  but  I  do  ijot  remember  it  to  be  in  the  Lead-pc^ns  at  AMopvA 
liLnir.  Mif^brop  in  Lancajhire^  where  the  Soa-fiuids  are  lixiviated,  and  that  U^eivum 
t>oiled  into  Salt)  nor  is  it  remctnbred  in  the  Account  given  of  the  making 
ofSea-Sab  by  infolaiiaH  :  Nor  could  I  obferve  itintbe Teaft,  in  diftilling  of 
Sea-water  ia  a  Glafs  Still,  or  in  the  nrkjkire  fiinkii^  mils  j  of  which  a 
good  Qjianrity  is  yearly  inade  for  medical  Ufe,  or  rather  Gunofity,  to  vend 
to  Strangers, 

.iV^.  B.  This  Siand  falk  to  the  Bottgm  before  the  Salt^Grains. 

This  is  fo  al£^  in  all  othcar  A^ner^l  S^Us^  whofe  Brines  being  boiled,  evet 
jfct  go  firft  this  ftony  Part :  The  OA^.falls  in  Powder  upon  thcfirft  boiliog, 
but  the  Lapis  Calcarius  rifes  in  Flakes  like  Wafen,  which  yet  falls  in  Pow- 
der  by  Froft,  as  we  have  elfcwhere  obferved. 
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field  tn  iflMiAdlte  Sdt  df  aA  oncMnmon  Flgofe :  Which  I  have  'deferibe^ 
it  krge  «ttd  fisti«td. 

4.  Nocvritli&tidiilg  thfe  great  Affinity  betwixt  the  Salt  of  the  Midland 
Biitt^pit^  trtikh  is  coiAmon  Sak,  ami  the  Sea«*Salt :  I  muft  not  omit 
(amon^  otho^  a  (jpecifick  Difierence,  which  is  by  tne  (diat  I  knt)w  of) 
now  £ft  {HiblraGd)  aridwhkh)  in  my  Opinion,  makes  the  Sea- water  a 
Water  tf  in  owft  kind :  Afid  alio  (hews,  that  none  of  the  Produdions  of 
incinerated  Plants  are  truly  a  M^rim'Sait. 

The  Angles  of  Cryflafa  of  eommon  Salt,  boilM  out  of  the  Midland 
Brine-pits^,  as  alfo  of  Salt  Gem,  ^Rock*Salr,  which  Itajce  to  be  one  and 
dM  fame,  aw  entire^  and  ib  are  all  thofe  Kxiviated  marine  Salts,  fo  called 
aflddeferibed  by  Dr.  Grem.  But  the  Angles  of  die  Cbryftals  of  true  Sea- Salt, 
ans  ever  feme  of  them  cut  oflFmto  Trianffslar  Planes^  at  leaft  on  one  of  the 
Sides.  And  this  I  learnt  by  fufierii^  a  Bottle  of  Sea^water^  taken  up  upon 
the  CMft  at  Scarbenmgb,  where  no  Ki\«r  near  enters  it^  to  evaporate  leifure- 
fy  placed  in  the  Shade,  after  it  had  been  hsdf  boiled  away ;  and  here  all  the 
Cm^yJMs  (which  are  many,  and  of  different  Magnitudes)  did  yet  agree  in  a 
like  Figure^  as  is  defcribed  %  and  I  do  not  doabt  but  it  will  iuccecd  with 
tty  SiMhmnter. 

XLVIII.  ^  ^  jf,  is  the  Sea. 

II,  The  Entry,  by  which  the  Sea^water  paflcs  into  JJ,  JB.  TkiW^^ 

'  B  J5,  The  firft  Receptacle j  in  which  die  Water  mdteth  3  Turnings,  as2p^*S, 
you  fee,  and  is  i  o  Inches  deep.  Dr.*!??. 

11,    The  Opei^g,  by  which  the  firft  and  i^  Receptacle  have  Commu-^/'^i^' 
nication  one  with  another.  '^^^^  ^^' 

£  £  f.  The  %^  receptAle  which  is  propcily  calPd  the  Marijb. 

dddddd.  Is  a  Chaimef  very  narrow,  throi^h  which  the  Water  muft 
pafi,  before  it  enters  out  of  the  2^  Recepucle  into  the  j^. 

3^,  Is  the  Opening,  l^  which  die  Water  nins  out  of  the  z^  into  the  i^ 
Receptacle. 

The  Pricks  v<m  fee  in  the  Water,  tlifooghont  Ae  whole  Scheme,^  mark 
the  Courfe  and  Turnings  which  the  Water  is  forced  to  make ,  before  it 
coities  to  b  bbhbj  which  are  the  Places  where  the  Sah  is  made. 

bb  bbbj  Are  the  Beds  of  the  Mari/by  where  the  Salt  is  made ;  and  in  them 
the  Water  muft  not  be  above  an  Inch  and  an  half  deep.  Each  of  thefe  Beds 
is  If  Foot  long,  and  ia  )Poot  large. 

99  999^  Are  the  little  Channels  between  the  Beds. 

88  S8§,  Arc  the  Apertures,  by  which  the  Beds  receive  the  Sea-^ater 
after  many  V^indings  and  Turnings. 

When  it  rains,  the  Opening  zz,  3  J,  are  ftoppM  to  hinder  the  Water  from 
nmning  into  the  Mtfr^.  Unkfi  itratnmucn,  the  Rain-water  doth  little 
hurt  to  the  Marijbi  the  ffeat  of  thi;  i^i^;i  fufficiently  exhaling  it,  if  it  be  not 
sd>ovean  Incb  highs  o^'y  if  it  have  rained  very  plentifully  that  Day,  no  Salt 
ii  drawn  for  the  5  or  4  next  Diys.    But  if  it  rain  y  or  (J  Days,  the  People 

A  a  a  z  are 


'are-  then  necellitated  to  empty  all  the  Water '  of  the  Beds  hf  a  j^ecuHar 
Channel, .  which  cannot,  be  opened  but  when  it  is  low  Water.  But  'tis^ 
very  feldom  that  it  rains  To  long  as  to  conftrain  Men  to  empty  thofe  Beds. 

The  hotceft  Years  make  the  moft  Salt,  and  in  the  hotteft  Part  of  the 
Summer  there  is  Salt  made  even  during  Night.  Lefi  Salt  is  made  in  cakn^ 
than  in  windy  Weather. 

The  Weft  and  North- weft  Winds  arc  the  beft  for  this  Ptirpofe. 

Our  Country  People  draw  the  Salt  every  other  Day,  and  every  Time 
more  than  an  hundred  Pound  Weight  of  Salt. 

The  Inftruments  ufed  to  draw  the  Salt,  have  many  fmall  Holes  to  let  the 
Water  pais,  .and  to  retain  nothing  but  the  Salt. 

The  reddiih  Earth  in  Marijbes  make  the  Salt  more  gray,  the  blewiih, 
more  white:  Befides,  if  you  let  run  in  a  little  more  Water  than  you  ought, 
the  Salt  becomes  then  more  white,  but  then  it  yields  not  fo  much.  Gene- 
rally all  the  Marijbes  require  a  fat  Earth,  neither  fpungy  nor  (andy. 

The  Salt-man  >vho.  draw  the  Salt,  muft  be  very  dextrous.  In  this  Ijle  of 
Rhee  there  are  that  draw  very  dark  Salt,  and  others  that  draw  it  as  white 
as  Snow  \  and  fo'  it  is  in  Xaintonge.  Chiefly,  care  is  to  be  taken  that  the 
t^artb  at  tHe  Bottom  of  the  Beds  mingle  not  with  the  Salt. 

The  Salt  we  ufe  at  our  Tables  is  perfe6tly  white,  being  the  Cream  (or  that 

Salt  which  is  formed  on  the  Top  of  the  Water )  drawn  4  or  f  Hours  be- 

.  fore  the  Salt  is  to  be  drawn.    Tne  Grains  of  it  are  fmaller  than  of  the  other. 

Generally  the  Salt  of  Xaintonge  is  fomewhat  whiter  than  ours.    The  Big- 

ncls  of  our  Salt  is  of  the  fize  of  a  Pepper  Grain,  and  of  a  cubical  Shape. 

The  Marijbes  are  preferred  from  one  Year  to  another,  by  overflowing 
them  a  Foot  high. 

The  Timber  of  the  Marijbes^  if  it  be  of  good  Oak^  keeps  near  jo  TearSy 
but  .there  i^  ujfcd  but  little  tVood^  all  \k\SL  Ditches  and  ^ertutes  beinjg  done 
Witn  Stones.  .  ,      ;  .  .  *    .     , 

JbLancafh    ' '  "^^'^v  A^  ft^ire-woter  ix^  Lancajbire^  Salt  is  gathered  out  of  Heaps  of 
by  Dr.  j/'*^ «y^^^ 'along  the  Sea-fide  in  many  Places:  Opon  which  Sand  (faith  Speed ) 
Bed,  a  103.  the  Peo|)le  pour  Water,  until  it  gets  a-  faltifli  Humour,  whicft  they  after- 
wards boil  with  Turfe,  till-it  become  white  Salt. 

The  Water  of  the  Brine-pits  in  SuauBei>tnme,  when  the.  Brine  is  ftrong- 
cft^  being,  caft  in  any  pkce  wlierc  it  may  be  foon  dried  by  the  Sun^  and 
>vhcre  we  would  have  Pigeons  refort,  docs  pleafc.  them  well  >  fo  will  any 
rcfiife  Brine  being  boiled  up  to  a  Confiftence-;  But  I  know  not  whether  fucl> 
Brine,  taken  from  powdcr'd  Flefh,  will  be  kind  for  Sheep. 
iy^^^y'-  ^'  ^^  obferving  Gentleman  writes  out  of  Germany^  That  no  fait  If^ater 
p.  i»8.  *  *  which  contains  any  Metal  with  it,  can  well  be  fodden  to  Salt  in  a  Veflel  of 
the  fame  Metal  which  itielf  ,CQiitains,  except  Vitrid  in  Copper  VeJJils. 

He  adds,  that  to  feparate  Sal;  from  Salt-water  without  Fire,  if  you  take 
a  Vcflcl  of  Wax^  hollow  withinand  every  where  tight,  and  plunge  it  into  the 
Sea^  or  into  other  yi//  JVater^  thtro,  will  be  made  iuch  a  Separation,  that  the 
Veflel  fliall  be  full  of  fwect  Water,  the  Salt  ftaying.  behind  j,  but  though 
this  Water  have  no  faltifh  Tafte,  yet  he  faith,  there  will  be  found  a  Salt  ia 
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tiie  Eflay,  which  is  the  Spirii  of  Salt^  fubtile  enough  with  the  Water  to 
penetrate  the  Wax . 

LI.  We  have  fcen  here  (at  Ley  Jen)  a  Maid,  of  about  1 3  Yean  of  Age, 
which  from  the  Time  that  (he  was  but  6  Years  old,  and  began  to  be  about 
her  Mother  in  the  Kitchen,  would,  as  often  as  ihe  was  bid  to  bring  her  Salt,  Tktjofnuf 
or  could  elfe  come  at  it,  fill  her  Pockets  therewith,  and  eat  it,  as  other jJjSj'j^ 
Children  do  Sugar  \  whence  fhe  was  fo  dried  up,  and  grown  fo  tdS^  that  ^  >  . 
ihe  could  not  fl^  her  Limbs,  and  was  thereby  irarved  to  Deach.  'Si\'i.\^. 

lAl.  Papers  of  Uf 5  general  Ufe^  omitted. 

I.  QOme  Objefl:ions of  the  Fr.  JoumaUft  to  the  Engines  (or draivingupWd'ix.i^v^xxr^ 
\j  terfrom  the  Bottom  of  the  Sea^    and  for  founding  the  greateft  Depths 

mthout  a  Une^  anfwcr'd  by  Mr.  Oldenburg. 
2.  Inquiries  concerning  the  Sea^  by  Mr.  Rob,  Boyle.  ai8.p.^r^ 

}.  Inquiries  and  Dirc&ions  concerning  Tides  %  propofed  by  Dr.  J,  JValUs.tLi7,^.x^, 
4.  Patterns  of  Tables  propofed  to  be  made  for  oblerving  of  TideSy  by  Sira.ift.e.3ii-^ 

Rdi^.  Moray. 
y.  Quscries  about  Tides  in  China  and  the  E.  Indies  ^^  by  Mr.  Edm.  Halley.n,i6x.p.69r^ 

6.  Several  Engagements  for  obferving  of  Tides.  xLxi.^6fZu 

7.  A  correA  Tide-Table^  fhewing  the  true  Time  of  High-Water  at  Lon-  pkux^n^ 
don  Bridge  to  every  Day  in  the  Tear  i6%zi  by  Mr.  Flamfteed.  p.  102. 

8.  The  famcj  for  the  Tear  idS}^  iM4j.p.iot 
p;  The  fame,  for  the  Tear  1684.                                                                aa/Qo^nL 

10.  The  fame,  for  the  Tear  i(j8f.  ^  ^^'^J^ 

11.  The  feme,  for  the  Tear  1686.  -^'^^-p^m. 
1 1 .  The  fame,,  for  the  Tear  KX87..  ^-JT/.  p. 

J  ^.  The  fame,  for  the  Tear  i688.  a-^Vpaj*^ 

1 4.  Objedions  from  VoJJius^  De  Motu  Marium  6?  Fentorum^  and  from  ^191.^.42^;: 
Gajjendus^  De  JEftu  Maris j  to  Dr.  fFallis's  Theory  of  TideSy  anfwer'd  j  by  "•  '^-  p^s^r 
DT.fFdllis. 

If.  Quaeries  and  Conjeftures  concerning  Mineral  fFaters i  by  Dr.  Dan,n.fi.p.tof^ 

Foot. 

1 5.  An  Inquiry  concerning  the  Caufes  of  Mineral  Springs  propofed  j  hya-x^-piirjiv 
Dr.  5^.  J5eal. 

17.  Some  Qjaerics whereby  to  examine  Mineral fFatersy.hy  Sir fF. Petty. ^'i66.ji^cx^ 

18.  Inquiries  about  the  Salt-Springs  in  fForceJierJhire  and  Chejhire  5  by  Dr.  n^o  zH^<q 
J.Beal.  ' 

ip.  Inquiries  and  Suggeftions  concerning  Salt  for  D^me flick  Ufes  j  by  Dr.  xwoj.p..^^ 

J,  Beal. 

LIII'  jdccounts^RefutationSy,  and  Emendations  of  Books^  omitted. 

I.T.S.  VoJJiui  de  Motu  Marium  i3  Ventorum^  n.K-.p.jg^.. 

X     X.  Gafftndus  de  Mfiu  Maris.  '*'*'•  "*7- 
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ti.i^7.p.86».  ;.  Dd  Origioe  Fpntium  Teotamen  PhibfopUciiitt,  in  PrtdoMooe  luUct 
coram  Societate  Philofophica  nuper  OxonU  inuituu  ad  SckntUm  Natmrakm 
promoTendatn.    Per  R9B.  Pkt^  L  L.  D.  Q$cm:  itfSf .  in  8^«. 

0*233  P734  4.  De  Ftnuium Mutinen/tum  admirandaScaturigine)  Tnftatos  Phyfico^Hy* 
droftaticus  Btrnardini  Rammazziniy  in  MiUimnfi  Lrcaso  Med.  Prtt.  AfaHmt. 
itfpi .  in  4^.  Tranflaced  into  EngUJb^  and  iiluftraica  with  maov  curious  Re* 
marks  and  £xporimfints  by  the  Author,  and  Traoflacar,  Dr.  Roh.  St.  Clm. 
Lond.     i(5p7.  in  8^*. 

ta.5i.p.io38,     f .  Dr.  7iW<jj  IFhitaker  of  drinking  Mineral  fFaters^  i^34' 

D42.p.8ro.  (J,  Hydrologia  ChymisOj  or  the  Chymical  Anatomy  of  the  Scarbinrougb  and 
other  iS^^wj  in  Torkjhire^  (^c.  by  ^  Sympfon.  Lond.  1668.  in  8^®. 

n^9.p.9».     7.  An  Anfwer  to  ffydt^hgia  Chytnita  ot  fFill.  Sympftn^  by  R9i.  Hlttie. 

^  P-^^38-  j^   j5  j^^  ^g^^   jjj  g^^      ^^^^^  ^^  Account  9f  ibis  Book,    rAf/«  is  & 

CorreSion  of  a  Miftake  of  the  Printer  in  the  ^  Page.    - 
n.f%.?.tofo.     Some  RefleSlions  made  on  Ms  Account  of  Dr.  Wittie's  Jnfimer  to  Hydrolo- 
gia Chymica)  hy  Dr,  Dan.  Foot. 
1l.f7.^II54•     Dr.  Foot*8  RefleSlions  amfiier^d  %  by  Dr.  J.  Bcal. 
11./6.P.1128.     g^j^  Conjiderations  relating  to  Dr.  Wittie's  Defence  of  Scarborough  SpaW} 

by  Dr.  Highmore. 
'j>4o.p.io74     A  Difcourfe  of  Dr.  Rob.  Wittie^  relating  to  tbe  Notes  and  ^^eriesof  Dr. 

Foot,  and  to  thofe  of  Dr.  Highmore,  concerning  Mineral  Waters,  am/fixtrafis 

made  out  of  them. 
o/ft^ao^     8.  A  Vindication  o£  Hydrologia  Chymica^  by  tf^U.  Sympfin.  M.  D.  Lmid. 

1 6  JO. 
^f.P'Toi9.     9.  Scarborough  Spaw  fpagyrically  anatomit*d.  An.  i6yo^  and  a  New  Tessas 

Gift  for  Dr.  ^ttie.  Lond.  i6ji.  both  in  ii»*.  hy  Geo.  tonfial.  M.  D. 
B*>44.M9.     10.  I.  Af.  Lifter  J  M.D.  De  Fontibus  Medicatis  jtngli^e -,  Exercitatio  nova 

&  Prior.    Eboraci  i68z.in8^^ 
n-fiS-MT^.     i.M.Ufterj  M.  D.  De  Fontibus  Medicatis  jfngli^^  £xercitatio  altera 

Lond.  1684.  in8^^ 
rui7%.  f  I .  Short  Memoirs  for  the  Natural  Experimental  Hifiory  of  Mineral  JVa^ 

p.  1063.     ^^^  j,y  ^jjg  Honourable  /Ja*.  J(?y/^.    Lmd.  i«8f.  in  8^0. 

n.  20^.  12..  Tentamen  Philofophicum  de  Aquis  Mineralibus^  i^c.  Auth.  Carole 

p*»<»3«     Lelgb^  M.  D.  jL^^i/.  1*94.  in8^«.    Dr.Cky  here  objeSls  many  Jiings  t^tbat 

Author's  Obfervations. 
n^fM«.     1 3.  The  Natural  Hiftory  of  the  Cbalybeat  and  P^iisg  /3Pi/m  of  JSagJM^ 
"^'•P'^' with  their  particular  Eflays  and  Ufes,  (^c.  with  Obfervations  on  the  Bath- 

fTaters  in  Somerfetfbire^  by  -B^»/.  Allen^  M.  D.  Z^xii.  i6pp. 
ii.ttf.p.tfn     14*  Obfervations  fur  les  EatM  Miner  ales  des  plufieurs  Provinces  de  Frsnce^ 

faites  en  V  Academic  Roy  ale  des  Sciences^  en  VAnne  1670.  &  1 571.  par  Ic  Sicur 

du  Clos.    A  P<;jr/V.  i<57f.  in  ii"°.   ^ 
ti.i2/.p.j73.     If.  Batbonienfium  &  Afuifgranenjium  Thermarum  Comparatio,  variis  ad- 

junais  illuftrata,  a  R.  P.  Lond.  1676.  in  8^*'. 

CHAP. 
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CHAP-    IIL 

MitteraUgy, 

t  I.  np  H  E  Afhfe  or  jfdit  is  to  be  made  7  or  8  Poothigb^  which  though 

j^     it  feems  to  make  more  Work  downwards,  yet  will  be  found  necel^ 

fiiy  for  makiiv;  the  better  IHfpatch  bv  rendring  the  Invention  more  eBEcAual. 

There  is  a  Tool  of  Iron  well  fteclca  at  the  End,  which  cuts  the  Rock,  C<>f  JJrfSJdcfc. 
the  Shape  fhewed  by  the  Figure  annexed)  zo  or  zz  Inches  long  or  more^  and  |b;j/.^r^ 
,  fbme  24.  Inches  Diameter  at  the  fteeled  End,  the  reft  being  fomcwhat  more*^^^* 
flender.    The  fleeled  End  is  h  fhaped,  as  makes  it  moft  apt  to  nierce  the 
Rock,  the  Angles  at  that  End  being  ftiU  to  be  made  the  more  obtufe,  the 
harder  the  Rock  is.    This  Tool  is  to  be  firft  held  by  the  hand  in  the  midcQe  Fig.  Cj^ 
between  the  Sides  of  the  Rock  that  is  to  be  cut,  but  as  near  the  Bottom  as 
may  be.    The  Tool  being  placed,  is  to  be  ftruck  upon  with  a  Hammer,  the 
heayier  the  better,  either  fufpended  by  a  Shaft  turning  upon  a  Pin,  or 
otkerwife,  fo  foon  as  one  Man  may  manage  the  Hammer,  while  another 
holds  the  Tool  or  Piercer.    If  it  be  hung  in  a  Frame,  or  other  convenient 
way,  he  that  manageth  it  hath  no  more  to  do  but  to  pull  it  up  at  firft  as 
high  as  he  can,  and  let  it  fall  anin  by  its  own  Weight,  the  Nlotion  being 
fo  dird%ed  as  to  be  fure  to  hit  tne  Piercer  right.    After  the  Stroke  of  the 
Hammer,  he  that  holds  the  Piercer,  is  to  turn  it  a  little  on  its  Point,  fo  that 
the  Edges  or  Angles  at  the  Point  may  all  ftrike  upon  a  new  Place,  and  fo  it 
muft  ffitl  be  ihifted  after  every  Stroke,  by  which  means  fmall  Chips  will  at 
every  Stroke  be  broken  off,  which  muft  from  time  to  time  be  taken  out,  as 
ncca  requires.    And  thus  the  Work  muft  be  continued,  till  the  Hole  be  1 8 
or  2,0  Inches  deep,  the  deeper  the  better.    This  Hole  being  made  deep  as  is 
required,  and  kept  as  ftraight  and  fmooth  in  the  fides  as  is  pofiible,  there  is 
then  a  kind  of  double  Wedge  to  be  made. .  and  fitted  cxa&ly  for  it,  the 
Shape  whereof  is  to  be  fecn  in  the  annexed  Figure. 

This  double  Wedge  being  1  z  or  ix.  Inches  long,  each  piece  of  it,  and  (b 
made  as  bein^  placed  in  their  due  Poution, :  they  may  make  up  a  Cylinder^ 
cut  DiagmeS  tnife.  The  2  Flat-fidcs,  that  are  contiguous,  are  to  begreafed //^f.  tf8, 
or  oiled,  that  the  one  may  flip  the  more  eafily  upon  the  other  ^  and  one  of 
them,  which  is  to  be  uppermoft,  having  at  the  great  End  a  hollow  Creafc 
cut  into  it  round  about,  for  faftning  a  Cartridge  mil  of  G«»-/)<? W^r  to  it  with 
a  Thread,  the  round  End  of  the  Wedge  being  pared  as  much  as  the  Thick- 
nefs  of  the  Paper  or  Paft-board  that  holds  the  Powder  needs,  to  make  the 
Out-  fide  thereof  even  with  the  reft  of  the  Wedge.  This  Wedge  muft  have 
a  Hole  drilled  through  the  longeft  Side  of  it,  to  be  filled  with  f  riming 
Powder^  for  firing  of  the  Powder  in  the  Cartridge:  Which  needs  have  no 
more  than  half  a  round  of  Powder^  though  upon  Occafion  a  greater  Quan* 
tity  may  be  ufcd,  as  fliall  be  found  rcquifite. 

Then  this  Wedge  being  firft  thruft  into  the  Hole  with  the  Cartridge^  the 
Rocmd^de,  where  the  priming  Hole  is,  being  uppermoft,  the  other  Wedge 

is  to  be  thruft  in,  home  to  the  due  Pofition,  Care  being  taken  that  they  tic 

thor 
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the  Hole  in  the  Rock  as  exactly  as  may  be.  Then  the  End  of  the  lower 
Wedge  being  about  an  Inch  longer  than  that  of  the  upper,  outwardly  and 
flattten'djpr/W/jg  Powder  i%  to  be  laid  upon  it,  and  a  piece  of  burning  Matcb^ 
or  Thread  dipt  in  Brimftone,  or  other  fuch  prepared  combuftible  Matter, 
faftned  to  it,  that  may  burn  fo  long  before  it  fire  the  Powder^  as  he  that 
orders  it  may  have  Time  enough  to  retire  quite  out  of  the  Pit  or  Adit^  having 
firft  plac'd  a  piece  of  Wood  or  Iron  fo,  as  one  End  thereof  being  fet  agaM 
the  End  of  the  lower  Wedge,  and  the  other  againft  the  Side- wall,  fo  as  it 
cannot  flip.  Which  being  done,  and  the  Man  retired,  when  the  Pcwder 
comes  to  take  Fire,  it  will  firft  drive  out  the  uppermoft  Wedjg;e  as  fer  as  it 
will  go  5  but  the  flaunting  Figure  of  it  being  to  made,  as  the  &rthcr  it  goes  * 
backward  the  thicker  it  grows,  till  at  laft  it  can  go  no  farther,  then  thcFire 
tears  the  Rock  to  get  forth,  and  fo  cracks  and  breaks  it  all  about,  that  at 
one  time  a  vaft  deal  of  it  will  cither  be  quite  blown  out,  or  fo  crack'd  and 
broken  as  will  make  it  eafy  to  be  removed. 

'Byut.  Beau-     z .  A  confiderablc  Adventurer  in  the  Lead-Mines  on  Mendipp-Hills  acquaints 

momn.  167.  ^^^  ^^^^  ^|^^  Mtncrs  thcrc,  within  thefe  1 1  Months,  had  got  a  new  Way  of 

JFig.  <Jp.  Cleaving  Rocks  with  Gun-powder. 

The  Borer  is  made  of  Iron,  and  is  i  Foot  2  Inches  in  length  :  It  is  an 
Inch  fouare  at  the  fteeled  end  from  a  to  ^,  and  fomewhat  lels  in  the  other 
pait.  The  ufe  of  this  Inftrument  is  to  make  a  Hole  in  the  Rock  deep  enough 
to  receive  the  Powder. The  Gun  is  6  Inches  in  length,  ir^  Diameter,  and  has  a 
Hole  drilled  through  it  to  receive  the  priming  Powder.    When  a  Hole  is 

Fig.  70.  made  with  the  Borer  fomewhat  deeper  than  the  Length  of  the  Gun^thtj 
dry  it  with  a  Rag,  and  put  into  it  about  1  or  3  Ounces  of  Powder^  over  whicn 
they  put  a  thin  Paper,  and  on  it  place  the  Gun,  which  they  bind  firmly  in- 
to the  Hole^  by  driving  in  againll  the  flat  Side  of  the  upper  Part  of  it  a 
little  Iron  Wedge  4  Inches  in  length,  by  the  Miners  called  a  ^innet. 

p^ff  -J  When  this  is  done,  they  pafs  down  a  Wire  through  the  IMc  drilled  in 
^'^  '  the  Gun,  and  pierce  the  Papef* which  covers  the  Powaer^  and  then  thcy/r/>w 
the  Gun,  and  lay  a  Train^  and  go  up  out  of  the  Work,  before  the  Powder 
comes  to  take  Fire.  The  Paper  is  put  at  firft  over  thtPowder^\t&  when  the 
Gun  and  ^uinnet  are  driven  down,  the  Tools  may  ftrike  Fire  and  kindle  the 
Powder. 

Thefe  Injlruments  arc  of  great  Advantage  to  Miners  j  for  as  foon  as  a  Man 
has  fired  his  Powder  and  broken  the  Rock,  he  may  prefently  go  to  Work 
again  j  whereas  after  a  Fire  is  laid  in  a  Shaft,  a  Man  can  fcarce  go  to  work 
in  24  Hours,  the  Rocks  being  too  hot  to  fuffer  him. 

okcy-Hov,  II.  I.  On  the  South  fide  of  Mendipp-Hills  within  a  Mile  ofJVells  is  a  fe- 
"^itJZLr-  "^<^us  Grotto^  known  by  the  Name  of  Okey-hele^  much  reforted  to  by  Tra- 
mneoiisca-  vcllcrs  z  The  Entvancc  of  it  is  in  the  Fall  of  thofe  Hills,  which  is  there  all  bc- 
Ki^dipp-  fet  with  Rocks,  having  near  it  a  precipitous  Defcent  about  10  or  12  Fathom 
j! toii'^t' ^^^P '  ^^  ^^^  Bottom  of  which  there  always  ifliies  from  the  Rock  a  con- 
phXoi,  n.2*fiderablc  Current  of  Waters.  The  naked  Rock  above  the  Entrance  fhew 
^' '•  themfelves  for  about  30  Fathom  in  Height  5  though  the  whole  Afccnt  of 
the  Hill  above  it  is  about  a  Mile,  and  is  very  Itecp.        •  '  As 


As  you  pais  into  this  yauk,  you  go  upon  a  Level ;  but  advancing  further 
into  it,  you  find  the  Way  rocky  and  uneven,  fometimes  afcending,  and 
fometimcs  defcending,  as  generally  in  all  Caverns.  The  Roof  of  it,  in  the 
higheft  Part,  is  about  8  Fathom  from  the  Floor ;  and  in  fome  Places  it  is  fo 
low,  that  a  Man  muft  (loop  to  pafs.  The  Widenefs  of  it  is  alfo  various  i  in 
fome  Parts  it  is  about  5  or  6  Fathom ;  in  others,  not  above  a  Fathom  or  two : 
it  extends  itfelf  in  Length  about  200  Yards.  People  talk  much  of  feveral 
Sicnes  there,  refcmbling  Men,  and  other  Things ;  but  they  are  cnly  Lumps 
of  con)mon  Sparr,  w  ithout  any  regular  Figures. 

At  the  fartheft  Part  of  thisOzi/^B,  there  rifes  a  good  Stream  of  Water ^  large 
enough  to  drive  a  Mill,  which  pafles  all  along  one  fide  of  the  Cwvern^  and  at 
le'hgth  glides  down  about  d  or  8  Fathom  betwixt  tiie  Rocks ;  and  then  pref- 
fing  through  the  Clefts  of  them,  difcharges  itfelf  into  a  Valley. 

This  -Rmr  within  the  Cavern^  is  well  ftored  with  Eels^  and  hath  fome 
Grouts  in  it,  which  muft  of  neceffiry  have  been  engendred  there,  and  not 
come  from  without,  there  being  fo  great  a  Fall,  as  I  have  mentioned,  near  the 
Entrance.  It  happened  fome  few  Years  fince,  that  many  Cattle,  which 
fed  in  Paftures,  through  which  this  River  pafl'es,  died  fuddenly  after  a  Flood  ; 
the  Caufe  of  it  being  fuppofed  to  be,  that  thefe  Waters  had  a  Communica- 
tion under  Ground  in  Mendipp-HiBs^  with  certain  Waters  which  came  from 
the  Wafhing  of  Lead  Ore  \nthe  Minery  Ponds ,  which  are  two  Miles  and  a 
half  diflant  from  this  Cavern,  and  were  conveyed  into  the  Ground  by  a 
SwaliOWy  near  the  Place  where  the  Ore  was  wafh'd  ;  which  Suallow  has  fince 
been  caused  to  be  damm'd  up. 

In  a  dry  Summer,  1  have  feeh  a  good  Number  of  Frogs  all  along  this  Ca- 
verfiy  even  to  the  fartheft  Part  of  it,  and  other  little  Animals  in  fome  fmall 
Cijlerns  of  Water  there. 

Before  you  come  to  the  Middle  of  this  Vault,  you  will  find  a  Bed  of  very 
fine  Sand,  which  is  much  fent  for  by  Artifts  to  caft  Metals  in. 

On  the  Roof  of  it,  at  certain  Places,  hang  Multitudes  of  Batts :  and  in- 
deed we  generally  find  them  in  all  Caverns,  whofe  Entrance  is  upon  a  level, 
or  fomewhat  afcending  or  defcending,  fo  it  be  not  perpendicularly ;  and 
even  in  thefe,  if  the  PafTageinto  them  be  not  narrow,  and  of  a  confiderable 
Height  or  Depth. 

1.  About  5  Miles  from  this,  on  the  South-weft  Part  of  Mendipp-HiUs,  near 
a  Place  called  Chedder^  lies  another  Cavern^  into  which  you  muft  afcend  about 
I  J. Fathoms  on  the  Rocks.  This  Cavern  is  not  of  fo  large  an  Extent  as  the 
former ;  there  is  no  Current  of  Water,  nor  does  Water  drop  fo  freely  from 
the  Roof,  as  generally  in  other  Caverns ;  wherefore  the  Sparrs  appear  not  of 
fo  lively  Colours,  as  commonly  elfewhere. 

3.  Thefe  two  Caverns  have  no  Communication  with  Mines :  But  we  gene- 
rally obfervc,  that  wherefoever  Mines  of  Lead-^Ore  are,  there  are  Caverns  be- 
longing to  them,  which  are  of  a  various  Nature  and  Situation.  The  moft 
confiderable  of  thck  Vaults,  I  have  known  on  Mendipp-IElls,  is  on  the  moft 
northerly  Part  pf  them,  in  a  Hill  called  Lam^^  ..lying  above  the  Parifh  of 
Harptry.  Much  Ore  has  been  formerly  raifed  on*  this  Hill';  and  being  told, 
'  Vol.  11.  ^  -    '        B  b  b  fome 
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fomc  Tears  fincc,  that  a  very  great  Vauk  was  thierc  difcwcr*d,  I  took  i6  M- 
Hers  with  me,  and  Ivent  to  fee  it.  Firft  wc  defccnded  a  perpendicular  5/<i^ 
about  lo'Fathotn,  then  we  came  into  a  LeaHh^  Vauk,  which  cxvinth  it  «HF 
in  Lengdi  about  40  Ridiotn  ;  ft  runs  not  up<Jn  a  Level,  but  defi*nding,  fo 
that  When  you  <5omc  to  the  End  6(  it,  vou  are  -21  Fathom  deep,  by  a  Per- 
pendicular Lihe.  TheFlodr  of  it  is  foil  of  loole  Rocks  ,•  its  Root  isiirm- 
ly  Vaikted  with  Lime-ftohe  Rocks,  having  Flowers  of  all  Colours  hanging 
from  them,  which  prefent  a  moft  beautiful  Objeft  to  the  Eye,  being  always 
kept  moift  by  the  diftilling  Waters.  In  fome  parts^the  Roof  is  about  jf  Fa- 
thorn  in  height,  in  others  fo  low,  that  a  Man  has  much  ado  to  pafs  by  Creep- 
ing. The  Widcnefs  of  it,  for  the  moft  part,  is  about  3  Fathoms.  This 
Cavern  croflfes  many  Vein^  of  Ore  in  its  running,  and  much  Ore  has  been 
thence  raifed.  About  the  Middle  of  this  Cavern,  on  the  Eaft  fide,  Ires  a  nar- 
riJ:  rtf.3.  row  Paflage  into  another  Cavern,  which  runs  betwiat  40  and  50  Fathom  in 
■  length.  At  the  end  of  the  Firft  Cavern  a  Fafl  Cavern  opens  it  felf.  I  feftencd 
a  Cord  about  me,  and  ordered  the  Mrners  to  let  me  dowtf :  And  upon  the 
Defcent  of  1 2  or  14  Fathom  I  came  to  the  Bottom.  This  Cavern  is  about  60 
Fathom  in  the  Circurrference,  above  20  Fathom  in  height,  and  about  15  in 
length ;  It  runs  along  after  the  Rakes,  and  not  Crofjing  them  as  the  leading 
Vault  does.  I  afterwards  caufed  Miners  to  drive  forward  in  the  Breaft  of 
this  Cavern,  which  termhiates  it  to  the  Weft,  and  after  they  had  driven  a- 
about  10  Fathom,  they  happened  into  another  Cavei-n,  whofe  Roof  is  about 
8  Fathom,    and  in  fome  parts  10  or  12  in  height,  and  runs  in  Length  about 

1 00  Fathom. 

The  Frequency  of  thefe  Caverns  on  thole  Hills  may  be  eafily  gueft  at,  by 
the  Frequency  of  Sivallow  Pits  which  occur  there  in  all  Parts,  and  are  made  by 
the  falling  in  of  the  Roofs  of  Caverns ;  fome  of  thefe  Pits  being  of  a  large 
Extent  and  very  deep  i  and  fometimes  our  Mners  finking  in  the  bottom  of 
thofe  Swallows,  have  found  Oak^  1  j  Fathom  deep  in  the  Earth. 

1^ DaA*"^*  III.  Dr.  Pht  has  leamt  by  an  Inqoifitive  Geritlensan,  whoi purpofely iniadc 
ftirc^fi/pr.  Tr jral  of  it,  that  one  of  thofe  Caverns  in  the  P^eah  in  Darij^re,  hath  b<ett 
^^Ph-Coi!*'^^^^  in  depth  by  a  Peqiendictilar  Flum^Iine,  no  iefs  than  £^^  ioii 

i.  t.  p.  7.    Txu^wO'  Hundred  Feet,  without  meeting  with  the  Bottom,  or\M^iers  ^nd 
yerthe  Mouth  of^thiS'QBineirn  at  the  Top,  is  nor  above  40  Yaiiads^  over, 

pcn-Ptfk-       IV.  I.  Upon  the  2d  of  ^uly  1699, 1  defbended  by Kopes  afflxM  at  the  top 

Gx^c'^cf  o^ 2iVi  0\d  Ledd'OrePn,  4Tathoms  almoft  Perpendicular,  and  from  thence  5 

^^'stL-  P^^hpms.  more,  obliquely,  between  two  great  Rotks,  where  I  found  the 

i^^n.I^.  Mouth  of  tWs'fpacious  Place,  'from  which  a 'Affwe-Aft»  and  my  felflower'd 

^  ^-         ourfelves  by  Ropes  aj  Fathoms  perpendicular,  into  a  very  large  Pl^e,- which 

refembled  to  us   the  foi-m  of  anorfc-flioe  ,•  for  we  ftuck  Itgjhted  Candtesall 

the  way'we  went,  to  difcover  what  we  could  find  remarkable.    At  fength 

we  came  to  a' River  or  ^reat  Water,  which  I  found  to  be  zoFathonas  broad, 

and  8  Fathoms  deep.     The  NUne-Man  would  have  perfuaded  tne,  that  this 

River  ebbed  end  <W«4for  that  fome  10  Fathoms  above  the  Place  we  now 

'Uterein^  wo  fbuhd  the  Water  had  ibicDetimfts  been.;  But  I  proved  the  con- 

trarx^ 
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mi7»by  ilayxQ|  there  &om  j  HojmFtoQdto  t  HoQwJEAi,  in  which  time  ^c^e 
ftmnanoaltei^ftioii  of  this  River.  BeGdes,  its  Waters  are  Frell^  Street 
and  Cool,  and  the  SuiCwe  ^  thisi  Water  as  it  is  oow  at  f^  Fathom  deep^ 
lies  lower  than  the  bottpxa  of  apy  part  of  the  Severn  Sea  oear  hs»  £b  that  it 
cai>havety>  cocmnonity  with  it.  M  we  wme  walking  by  this  River  3(2 
Fathoms  updsr  the  Gr^mnd,  we  difcovered  a  great  HollQWueis  io  a  Ropk 
£bme  3  Foot  above  us ;  (6  that  I  got  a  Ladder  down  to  us.  and  the  AJifier 
mm  went  op  the  Ladder  to  that  pfa^e,  aod  w^lkM  into  it  <u>out  79  Pace^^ 
till  he  fiji^  loll  a  Cght  of  ipe,  and  from  tbcnc?  cnearfully  call'd  vpto.n>c, 
and  told  xne  he  had  found  \vha(  he  look'd  for,  a  HJch  Mjm.  ^ut  his  Joy 
was  pre&ntly  turn'd  into  Amazement,  and  he  returiv'd  aftri^ced  by  the 
fight  of  an  Evil  Sfiirit,  which  we  cannot  perfuade  hi^i  but  h?  Taw,  and  for 
that  Reafbn  will  go  thither  no  more. 

Here  are  abundance  of  ftrange  Places ;  the  Flooring  being  a  kind  of  white 
Stoi\e  enamel'd  with  Le^d  Ore,  and  the  pen(|{uxt  ^Q^  W^a  $Uafd  wi|H  Salt 
Betevy  whioh  diftiUed  upon  them  from  ^^t^  apd  fliaQ  had  pe.tr.ifYU 

Four  Pays  together  after  his  return^  C^pt.  Stum)^  Vt'sw  ttowbied  with  ap  ^S^j^^ 
uQuiual  and  violent  Head-^ch,  which  he  imp^tpd  to  his  beipg  in  that  Vault  i  ik  ' 
and  failing  from  his  Head-ai;b  into  a  Ferer^  he  foou  aCter  dvpsl* 

%.  'Tis  dQwn  tie  tumwl^  C  C,  from  the  Si^exficies  pt  }^  partb  A  A,  to  the  ^^^^IJ;^ 
opc^ng  of  the  Cavit]  belaW;i  5^  Tard&    THiii  the  ^0^  E  JS,  foreadii^  intQp.4- 
aa  irrag^lar  Oblong  Fig|^re^  is  in  t|ie  Q*eat^  length  7S  Yards,  and  m  the 
greatell  breadth  4^  fards.    From  the  higneft  part  of  tlie  Roof  to  the  Wa- 
ter was  then  19  Yards.    The  Water  SH^  was  now  in  a  Pool  at  the  North  %«-7»,7s. 
&KI9  being  the  deepeil  part ;  it  was  in  leogth  %l  Yajds,  In  breadth  i%y  and 
pnly  five  Yards  and  an  half  deep.    Two  Rocks  G  G  and  L  Lf  appeared  a* 
bove  the  Wat^r  sdl  covered  with  A^d ;  But  the  Water  was  fweet  and  good. 
Theie  was  a  larn  Circle  of  Afiri,  KK  K,  round  the  Poo}^  and  6»r  hd  to- 
vard^  the  South  End^  which  £hewM  that  the  Water  has  at  other  time$  been 
4  Yards  higher  than  at  this  pDcfent. 

Sift*  18^  abd  199  idS).  The  lutmel  or  Pafla^  dpwn>  was  Cbmewhat  Ob- 
lique,  very  Ragged  and  Rocky  >  in  fome  plaoes  it  WK$  twp  Yards  wide>  and 
in  Topie  three  or  four  1  but  nothing  obfen'ab/p  thf  pein^  iave  here  and  there 
fyfiOP  ^  that  ^arr  which  ufv^y  attends  thie  Mnes  of  Lead  Ore.  In  the 
Way  Sro  Yards  down^  there  ru«s  in  SpqthwptdalPafEigp  D  D,  of  ip  Yards 
in  leQgfih,  parallel  to  the  Suferfides  above ;  it  was  two  or  three  Yards  high^ 
and  commonly  as  broad  and  alike  rocky  as  the  Twntel,  with  (bme  appea- 
rashes  of  ^arr^  but  npthiHg  elic  in  it  i^xc^pt  a  few  Baffis^ 

The  Cavity  below  was  in  lake  vmmv  Kof^  and  Kery  Irregular ;  the 
Candles  ax^l  Torf^hes  bmait  cle»r,  fh  n  to  ^over  jtbe  wl?^  extent  therer 

of;  nor  was  the  Air  any  thiii|g  .o&t^^ 

.  Th^  bottom  of  thia  Hole  i,  where  the  l^  JVatm  do  gather^  is  ;p  Yards^ 
dwB fixm  the  ^pfyficiss 9f  the  ^rxhi  and  by  eooa  C^m^fw  the  (ame 
bottom  is  Twenty  Yards  pboi^  the  JbyfiheH  Ki^  d  the  Sevprj^^M^  lies 
m>  ^  (^  Jlfepu;  F:iMf»  W^  diftant  ^on^  it,  ^94  J^t  jw  ^r  (row 
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Alt  in  V.  One  yohn  GiU  affirms,  from  20  Years  Experience  of  his  own,  that  if 

ji4r?j?(^ii,in  digging  deep  under  Ground,  the  Workmen  meet  with  Water,  they  never 
n.  a6.p.48i'want  Ah  or  Wind\  but  if  they  mifs  Water  (as  fometimes  it  happens,  even  at 
12  or  *i5  Fathoms  deep)  they  are  deftitute  of  convenient  Air,  either  to 
breathe  in,  or  to  make  thieir  Candles  burn  ;  and  that  when  they  drive  up  an 
Adit,  for  drawing  away  a  great  Quantity  of  a  Winter's  {landing  Water 
from  a  deep  Mine,  as  foon  as  it  is  brought  up  fo  near,  that  any  of  the  (land- 
ing Water  begins  to  run  away,  the  Men  muft  fecure  themfelves  as  well  as 
they  can,  from  Danger  of  being  daflied  in  pieces  againft  the  fides  of  the 
Adit  :  For  the  included  Air  or  Wind,  in  the  ftanding  Water,  breaks  forth 
with  fuch  a  terrible  Noife,  as  that  of  a  piece  of  Ordnance^  and  with  that 
violence,  as  to  carry  all  before  it,  loofening  the,  very  Rocks,  though  at  fome 
Diftance,  in  the  Work  or  Adit. 

r*  fTorfe  in     VI.  At  the  Mouth  or  Entry  of  the  Adit  (to  the  CoaUMSnes  of  Liege)  there 
^^\^'^\s  a  Strufture  raifed  of  Brick  like  a  Chimney,  fome  28  or  30  Foot  high  in  all  ; 
^i^9in^By  at  the  bottom,  two  oppofite  fides  are,  or  may  be,  fome  5  i foot  broad,  and 
Mora/,n.  5,  the  Other  two  y  Foot  y  the  Wall  i^  Brick  thick.     At  the  lower  part  of  it  is  a 
p  97-        Hole,  fome  9  or  lo  Inches  fquare,  for  taking  out  of  the  Afhes,  which  when 
it  is  done,  this  Afl>  Hole  is  immediately  ftopt  fo  clofe,  as  Air  cannot  pofBbly 
get  in  at  any  part  of  it.     Then  fome  3  Foot  above  ground,  or  more,  there 
is  on  that  fide  that  is  next  to  the  Adit,  or  Pit,  a  fquare  Hole,  of  8  or  p  In- 
ches every  way,  by  which  the  Air  enters  to  make  the  Fire  burn  :  into  this 
Hole  there  is  fixt  a  fquare  Tube  or  Piped  Wood,  whereof  the  Joints  and 
^  Chinks  are  fo  ftbpped  with  Parchment  pafted  or  glewed  upon  them,  that  the 
Air  can  no  where  get  into  the  Fife  but  at  the  End  ;  and  this  Pipe  is  ftill 
lengthned  as  the  Adit  or  Pit  advanceth,  by  fitting  new  Pipes  fo,  as  one  end  ' 
is  always  thruft  into  the  other,  and  the  Joints  or  Chinks  Hill  carefully  ce- 
mented, and  ftopt  as  before.     So  the  Pipe  or  T'ul/e  being  ftill  carried  on,  as 
near  as  is  neceflary  to  the  Wall  or  Place  where  frerti  Air  is  requifite,  while 
the  Air  is  drawn  by  the  Fire,  from  thence  through  the  Tube,  frefli  Air  muft 
needs  come  in  from  without,  to  fupply  the  place  of  the  other  ;   which  by  its 
Motion  doth  carry  away  with  it  all  the  ill  Vapours  that  breathe  out  of  the 
Ground  :  By  which  hieafas  the  whole  Adit  will  be  always  filfd  with  frefli 
Air,  fo  that  Men  will  there  breathe,  'as  furely  as  abroad,  and  not  only 
Candles  burnr^ut  Fire,  when  upon  occafion  there  is  ufe  for  it  for  breaking 
of  the  Rock.  \ 

There  muft  be  two  of  the  Iron  Grates,  that  when  any  Accident  be&IIs 
the  one,  the  other  may  be  ready  to  be  in  its  place;   the  Coal  being  firft  well 
kindled  in  it :  But  when  the  Fire  is  near  fpent,  the  Grate  being  haled  up       / 
to  the  Door,  is  to  be  fupplyed  with  frefli  Fewel. 

The  higher  the  Shaft  of  the  Chimney  is,  the  Fire  draws  the  Air  the  bet- 
ter.    And  this  Invention  may  be  made  ufe  of  in  the  Pits  or  Shafts  that  are 
perpendicular,  or  any  ways  inclining  towards  it,  when  there  is  want   of 
frefli  Air  at    the  bottom  thereof,   or  any  Moleftatioa  by  Unwhofefome 
^  Fumes  or  Vapoury. 

The 
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The  whole  Contrivance  of  the  Fabrick,  may  eafily  be  underftood  by  the  17^,74; 
annexed  Figure. 

A  The  Hole  for  taking  out  the  A/hes^  B  the  fouare  Hole  into  which 
the  Tube,  or  PipCy  for  conveying  the  Air  is  to  be  htted ;  C  the  Border  or 
Ledge  of  Bruk  or  Ion,  upon  which  the  Inn  Grate  or  Cradle  that  holds  the 
burning  Coals,  is  to  reft;  the  one  being -exaftly  fitted  for  the  other:  D 
the  Hole  V  here  the  Cradle  is  fet  ;  E  the  wboden  Tuh,  thro*  Avhich  the 
Air  IS  conveyM  towards  tht  Cradle;  F  the  Door,  by  which  the  Grate  or 
Cradle  is  let  in,  which  is  to  be  fet  8  or  10  Foot  higher  than  the  Hole  D  ; 
and  the  Shutter  made  of  Iron,  or  Wood  that  will  not  flirink,  that  it  may 
fliut  very^lofe  :  G  the  Grate  or  Cradle^  which  is  narrower  below  than  above, 
that  the  A/hes  n-ay  the  more  eafily  fall,  and  the  Air  excite  the  Fire,  the  Bot- 
tom and  Sides  being  barred  j  //the  Border  or  Ledge o(  the  Cradle^  that  refts 
upon  Ledge  C ;  /  four  Chains  of  Iron  fallened  to  the  four  Corners  of  the 
Cradle^  for  taking  it  up  and  letting  it  down  ;  K  the  Chain  or  Iron  to  which 
the  other  Chains  are  faften*d  ;  L  the  Pully  of  Iron  or  Brafs  through  which 
the  Chain  paifeth  ;  M  a  Hook  on  which  the  Chain  is  fattened  by  a  Ring,  the 
Hock  being  fixed  at  the  Sidfe  of  the  Door  i  N  a  Bar  of  Iron  in  the  WaHs^ 
to  which  the  Pully  is  faften'd. 

VII.  I.  In  a  Cial-pit  belonging  to  the  Lord  Sinclair  in  Scotland^  where  the  EJ^i»''» 
Coal  is  fome  i8or  20  Foot  thick,  and  anciently  wafted  to  a  great  Depth  ;  the  rI^m^^/' 
CoHiers^  fome  Weeks  ago,  having  wrought  as  deep  as  they  could,  and  being'^-^-  £•+• 
to  remove  intb  new  Roo^rs,  as  they  call  'em,-  did,  by  taking  off,  as  they  re-* 
tired,  part  of  the  Coal  that  was  left  as  Pillars,  to  fupporc  the  Ro(f  and  Earth 
over  it,  fo  much  weaken  them,  that  within  a  ftiort  Space  after  they  were 
gone  out  of  the  Pity  the  Pillars  falling,  the  Earth  above  them  filled  up  the 
whole  Space,  where  the  Cottiers  had  lately  wrought,  with  its  Ruins.  The 
CoDiers  being  hereby  out  of  work,  fome  of  them  adventured  to  work  upon 
old  Remains  of  Walls  fo  near  the  old  Waftes,.that  ftrifcing  thro' the  flender 
Partition  of  the  Coal-lVatt^  that  fcparated  between  them  and  the  Place  where 
they  ufed  to  work,  they  quickly  perceived  their  Error  i  and  fearing  to  be 
ftifled  by  the  bad  Air,  that  they  knew  poflefled  thefeold  Waftes,  in  regard 
not  only  of  the*  Damps  which  fuch  Waftes  do  ufually  afford,  but  becaufe 
there  bad  been,  for  many  Years,  a  Firem  thofe  JVajies  that  filled  then*  with 
ftifling  Fumes  and  Vapours,  retired'  immediately,  and  (iavedr  themfelvi* 
from  the  Eruptions  of  the  Damp.  But  next  day  fome  7  or  8-  of  them  came  no 
fooner  fo  far  down  the  Stairs,  that  led  them  to  the  Place  where  they  had 
been  the  D^y  before,  as  they  intended ;  but  upon  their  ftepping  into  the 
Place  where  the  Air  was  infeded,  they  fell  down  dead,  as  if  they  had  been 
ihot :  And  there  being  amongft  them  one,  whofo  Wife  being  infiirnledi  he 
was  ftifled  in  that  place,  (he  went  down  fo  far -without  inconi'enience,'  that 
feeing  her  Husband  near  her,  (he  ventured  to  go  to^  him  ;  but  being  choaked 
by  the  Damp,  zs  foon  as  fhe  came  nearhim,  fhe  fell  down  dead  by  him. 

2.  i>/Jw/>5  happen  in  moft  of  the  iSr«^/«r/^»-M»w,  new  only  in  the  Cr/wWi}  g^^';^"*' 
or  direH  Pajf^gef^  where  they  wal&^a  U^riMntailj^  (by  thefe  Mm-Men  x»Ued+s.  r '^^ 
"  """       "  '■ StoUen.;) 
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S^en  y)  but  alfo  in  the  Putei,  or  perpcndicaJftr  Cuts  o?  DoTosnt^  teamed 
Schachts  by  the  fame.  They  are  met  with,  not  only  in  places  \rhere  the 
EartU  is  fall  of  Clajj  or  the  like  Subftances,  but  alfo  where  it  is  rocky  :  9ad<»ie 
Place  they  (hewed  me,  in  the  Copper-Mine  at  Bnn  Groundt^  where  tbeie  had 
been  a  very  pernicious  Damp,  and  yet  the  Rock  fo  hard,  that  it  could  not 
tPe  broken  by  their  Inftruments :  but  the  Defcent  w«s  all  oi«de  by  the  nuaoi 
o£  Gun*poWder,  rammM  into  long  round  Holes  in  the  Rock,  and  Co  Uowa 
up.  AtKthcr  Fiace  they  (hewed  me>  where  there  is  fometimAS  aDaoop, 
and  fometknes  clear  Weather.  When  there  is  much  Water  in  the  Mim^  £9 
as  %o  (lop  up  the  Icnver  Pact  of  this  Fa(rage,  then  this  Damp  becomes  difcck- 
V'^rable,  and  conn^monly  ftrong.  I  procured  one  to  enter  it,  till  his  Lamp 
went  out  4  or  5  times,  in  the  fame  manner  as  at  GrottQ  dfl  Cane  in  Italj. 

Some  of  thefe  Dapips  fu^ate  ki  a  (hort  Space  of  Time  >  others  only  xen* 
der  the  Workmen  faint,  with  no  further  Hurt,  except  they  continue  loog 
in  the  Pli^ee.  The  Mvers^  who  think  themfelves  no  Workmen,  if  they  be 
not  able  to  cure  a  Danop,  or  to  cure  the  bad  Weather,  or  make  the  W^^ 
tber,  m  thoy  if rm  it^  perform  it  by  Perflation,  by  letting  the  A.ir  in  suxl 
qW6  Qnd  oauHngi  as  'twcre,  a  Circulation  of  it :  in  the  Mmeat  HmiGrawsk, 
they  did  cure  a  bad  Damp  by  a  great  Pair  of  Bellows,  which  were  bk>wa 
continually  for  many  Days.  The  ordinary  Remedy  is  by  long  Tubes,  thro' 
Mlhi^,  the  Air  contiuuaUy  paifing,  ihey  are  able  to  dig  ftraigbt  on  for  a 
k»ng  way>  without  Impediment  in  brqathung:  For  fome  Cumcuti^xt  500  F««- 
choin  long,  which  will  not  Teem  Arange  to  any  one  that  ibaU  fee  the  M9  of 
the  Qpfm^wine  at  Hvn  Growdty  or  the  Gidd^Mine  at  &hen$mc :  And  in  the 
Sih9t  Tmity-Mme  by  Sihmnua.^  I  paifTed  <p)ite  under  a  Hill,  and  came  out 
on  the  oth^  fide.  At  Wmdfchach^Mne  by  Schevmkt^  they  Ibewed  me  the 
Place  where  5  Men  and  a  Gentleman  of  Quality  were  loft ;  for  which  rea^ 
fi)n,  they  have  now  plaged  a  T'ube  tbeiie.  The  like  they  pUdce  over  ail  Dosn, 
and  over  all  fVicys^  where  they  dig  fight  00  £3r  a  great  Space,  and  have  no  Paf^P 
iage  thro*.  At  Scbemmtz,  they  told  me,  that  a&iMeo  had  been  killed  ac  one 
time  in  4  Cmk^^  7  in  each  >  and  in  the  finking  of  LeiPpoWs  Pit^  whicdh 
is  I ;  o  Fathems  deep^  they  were  muob  troubled  with  Damps,  wlucfa^  they 
remediied  in  thAS  maouer( 

They  feced  a  Tube  «>  tfce  (ide  of  the  Scba^bt^  or  Pit,  from  the  Top  tp  th^ 
Bottom ;  and  thM  hdt  pmring  Cu^ent,  they  forced  down  a  bcoad  flat 
Soard,  ^vhidi  eovfv«fl,  pi?  &5^m^  the  Pit,  or  ooiiobed  very  near  the  Skka  of 
it,  on  tU  fidea  but  where  tJie  Tube  was,  and  to  forced  out  aU  the  Air  In  the 
Fit  through  the  Tube  )*  which  Work  they  were  forced  ofteu  to  repeat.  Aod 
now  they  have  divers  other  Paflag^s  into  it,  th^e  Air  is  good  and  Aaftoiftat^ 
and  I  was  drawn  up  thro'  it  witibmit  the  ieaft  Troidito  in  breathing. 

But,  befides  tbis  MHohief  fro9)  p^^oaous  Exhalations,  Stagiaatioa  W 
the  Ait  or  Water,  improgtiaijed  witrti  mineoal  Spirits,  they  ibmeiimes  periih 
by  other  ways ;  For  there  being  in  thftfe  Minos  an  inoroitble  Ma&  4Qif 
Wood  to  fiipport  the  Pits,  and  the  HwDoutal  P^atts*  (the  Pmi  and  Q^ 
went)  in  all  places  but  wheee  it  k  eooky.  Men  are  ^metknes  deftniy'd  by 
the  Wood  ict  on  fin.   AH'viitl»G^yir^»si^  9^  waa 
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fee  OQCe  on  ftre  by  the  Careleffeefs  of  a  Boy^and  50  Miners  fmothered  there-" 
by ;  Vfho  were  all  taken  out  but  one,  that  was  afterwards  fbiind  to  be  dif- 
folvcd  by  the  Vhriol  Water ^  nothing  efcaping  either  of  Flelh  or  Bones,  but  only 
feme  of  his  Cbthes. 

3*  There  are  4  forts  of  D/wipi ;  the  fitft  is  the  ordinary  fort  :  the  external  Br  }4f. 
Signs  of  its  Approach,  are  the  QmJw  burning  orbicular,  and  the  R^nie^^'^^^j 
le&ning  by  degrees,  until  it  quite  extinguifh ;  the  internal,  Shortnefs  of  ' 

Breath.  I  never  heard  of  any  great  Inconvenience  which  anv  one  fufferM  by 
it,  who  efcaped  fwooning  :  Thofe  that  fwoon  away,  and  efcape  an  abfolute 
Sufibcation,  are,  at  their  firft  Recovery,  tormented  with  violent  Convuliipnsi 
the  Pain  whereof,  when  they  begin  to  recover  their  Senfes,  caufeth  them  to 
roar  exceedingly.  The  ordinary  Remedy  is  to  dig  a  Hole  in  the  Earth,  and 
lay  them  on  thieir  Bellies,  with  tiieir  Mouths  in  it  ;  if  that  fail,  tliey  tun- 
them  full  of  good  Ale ;  but  if  that  foil,  they  conclude  them  defperatc.  I  have 
known  fome,  who  have  been  recovered  after  this  manner,  (when  for  le  of  their 
Companions  have,  at  the  feme  time,  died)  that  told  me,  they  found  them- 
fdves  very  well,  within  a  little  time  after  they  had  recovered  xhcit  Serfes, . 
and  never  after  found  themfelves  the  worfe  for  it. 

Tliey  call  the  2d  fort  the  Peafe-bhcmDamp  j  beoaufe,  as  they  fay,  it  fr.  ells 
like  Peafe-blocm :  They  tell  me,  it  always  comes  in  the  Summer-time ;  ^d 
thofe  Grooves  are  not  free,  which  are  never  troubled  with  any  other  fort  -jf  ^ 
Damps.  I  never  heard  that  it  was  mortal ;  the  Scent  perhaps  freeing  the\  1 
from  the  Danger  of  a  Surprize  :  but,  by  re^fon  of  it,  many  good  Grooves  li*. 
idle  at  the  beu  and  moft  profitable  Time  of  the  Year,  when  the  fuherraneout 
Waters  art  at  the  toweft.  They  fancy  it  proceeds  frQm  the  Multitude  of- 
red  Trefcyle  Elowers,  by  them  called  Honey-Suckles,  with  which  the  Lime- 
ftone  Meadows  in  the  Peake  do  much  abound. 

The  3d  is  the  ftrangeft  and  moft  peftilentral  of  any,  if  all  be  true  which  is- 
Caid  concerning  it ;  thofe  who  pretend  to  have  fccn  ft  (for  rt  is  vifible)  de- 
fcribe  it  thus :  In  the  higheft  Part  of  the  Roof  of  thofe  Paffeges  which  branch' . 
out  from  the  main  Groove,  they  often  fee  a  round  thmg  hanging,  about  the 
bignefs  of  a  Foot-Ball,  covered  with  a  Skin  of  the  Thi<Xnelk  and  Colour  of  a  s 
Cobweb  ;  this,  they  fay,  if  by  any  Accident,  as  th^  Splinter  of  a  Scone^  or 
the  like,  it  be  broken,,  immediately  difperfeth  itfelf,and  taflfocates  all  theOnn- 
pany.  Therefore  to  prevent  Cafualties,  as  fogn  as  they  have.ef^ed  it,  they.; 
%,  they  have  a  way,  by  the  help  of  a  .Stick  and  a  long'fjtbpe,  ot  breaking  it : 
at  a  diftance  ;  which  done,  they  purify  the  Place  well  with  Fire,  before  they 
dare  enter  it  again.     I  dare  not  avouch  the  Truth  of  this  Story  in  aU  its  Or- 
cumftances,  becaufe  the  Proof  oi  it  feems  impoffible,  fiqqe  they  fay  it  kilhall ; 
that  are*  likejy  to  bear  Witnefs  to  all  the  Particulars;  neither  dare  I  deny,  , 
but  fuchathing  may  have  been  feen  hanging  on  the  Roof,  fioce  I. ^have- 
heard  many  affirm  it.    Q}it  under- ground  Phihf of  hers  fay.  The  Steam  which 
apfesfrom.  their  JBodie^,  and  theCajidies^  afoends  into  the  higheft  Part  of- 
the  Vault,  and  there x:ondenfeth ;,  wAJin  time  has  a  Film  grawn.rovuid  abwt.. 
i(^.  and  at  leiigthcon:up;ing;|.  becomes  peftilenj^ 
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The  4th,  which  they  alfo  call  a  Damp^  (altho*  how  proper,  I  will  not  ais 
gue)  is  that  Vapour,  which  being  touchM  by  the  Candle,  prefently  takes 
Fire ;  and  giving  a  Crack  like  a  Gun^  produceth  the  like  Effcds,  or  mthcr 
'  thofe  o(  Lightning.  A  Fellow  they  commonly  call  Dolby  Leech,  is,  at  this  day, 
a  fad  Example  of  the  Force  of  one  of  thofe  Blafts  in  Hafleberg-HiOs^  having 
his  Arms  and  Legs  broken,  and  his  Body  ftrangely  diftorted. 

Captain  JVain  cold  me,  he  faw  one  of  them  in  a  Bloomery  near  Penifton. 
n.  119. 450-      This  fulminating  Damp  has  lately  done  fome  Hurt,  in  a  Coal-pit  at  fVifi" 
^       gerfworth,  two  Miles  from  Cheflerfield. 

The  Shaft  oi  the  Coal-pit  is  about  15  Yards  deep,  the  Soil  a  ftiff  Mire, 
fhaly  about  the  Middle  of  the  Shafts  dry  at  The  Bottom^  as  they  fay,  ("tlio"  I 
obferved  fome  Moifture  about  the  Middle)  and  without  any  Quarry  oi  Stone  i 
the  Stones  in  the  Field  about  it  are  Grit-ftone.  It  lies  almoft  at  the  Bottom 
of  a  rifing  Ground,  being  encompafled  with  Hills  on  all  fides,  except  to- 
wards the  Eaft,  or  rather  South-Eaft. 

There  are  3  Pits  which  lie  almoft  in  a  direft  Line,  the  middlemoft  of 
which,  is  that  we  fpeak  of.  There  is  alfo  a  fourth,  which  ilands  a  little 
higher  than  the  reft/ 

From  the  Bottom  run  4  Binh^  as  they  call  them,  4  Yards  wide,  and  40 
Yards  long;  except  that  in  which  they  meet  the  fiery  Damp,  which  w'ants 
4  or  5  Yards  of  its  due  Length. 

TheBinkin  vvhich  the  Damp  is,  is  the  fartheft  from  the  Air,  which  is 
communicated  from  the  other"-P/>x. 

The  Soil  of  this  Bink  (as  they  tell  me)  is  a  ftiff  Clay  ;  neither  can  they 
find  in  itthe  Signof  any  Mineral^  except  Cb^/ and  Shale.  The  Coaly  they  fay, 
isabfolutely  free  from  the  Pyrites,  with  which  moft  of  our  Coals  are  infefted; 

The  Bink  in  which  the  Damp  is,  was  wrought  forward  20  Yards  on  W^;/>- 
fon  Monday  i6l%,  when  Geo.  MitcheU  (one  of  my  Informers)  going  in  to  fetch 
fome  of  his  Tools,  with  a  Candle  in  his  Hand  ;  and  coming  within  4  or  5 
Yards  of  the  further  End,  found  himfelf,  on  a  fudden,  he  knew  not  how,  in- 
vironed  with  Flames.  His  Face,  his  Hands,  his  Hair,  and  a  great  Part  of 
his  Clothes,  were  very  much  burnt.  He  heard  very  little  Noile,  altho*  one 
Edivard  Mitchell,  who  was  working  at  the  fame  time  in  another  Bink,  told 
rae,  that  both  he,  and  all  thofe  that  flood  above  Ground,  heard  a  very  great 
one,  like  a  Clap  of.  Thunder  ,•  and  that  the  Earth  (haked,  fo  that  he  was 
afraid  the  Root  would  have  fallen  in  and  buried  him. 

This  being  the  firft  Accident  of  this  nature,  thofe  without  ran  in  a  great 
Amazement,  with  their  Candles  in  their  Hands,  to  fee  what  the  Matter  vas, 
which  were  twice  extinguifh'd,  but  held  in  upon  the  3d  Lfghting  :  they  faw 
nothing,  but  met  with  an  intoIer£?bIe  Stench  of  Brimflonc,  and  an  1^ eat* as 
fcalding  as  an  Oven  half  heated,  (for  that  \Kas  their  Expreffion)  which  forced 
them  very  fpeedily  to  quit  the  Place.  *    . 

Notwithftanding  this,  they  wrought  forwards  for  about  3  \Veeks,  and 
carried  it  on  till  betwixt  30  and  40  Yards,  until  one  Henry  T'uytAj  niet  with 
the  fame  Accident,  which  had  formerly  befallen  Mitchell^  and  Mitchell  had 
alfo  the  Misfortune  to  have  his  Share  in  this  >  for  being  by  chance  \Lhdtr  ground 

at 


/ 


(  J77  ) 

tc  the  Month  of  the  Sink,  he  was  fliot  forth  for  about .  i  or  3  Yards,  and 
had  his  Head  broken,  and  his  Body  bruifed  againft  the  further  (ide. 

About  a  Week  after,  Eihvard  MitcheUy  another  of  my  Informers,  adven^ 
turing  in  again,  met.  with  the  (ame  Misfortune,  and  was  worfe  fcorched' 
than  any  of  the  reft. 

The  things. I  chiefly  took,  notice  of,  were  thefc : 

I.  That  thofe  who  were  in  the  Bitik,  whilft  it  was  fired,  never  heard  any 
more  Noife,  than  that  which  is  ufually  made  by  a  Flafh  of  Gun-powder  in* 
the  ogen  Air,  although  thofe  in  the  other  Biidts  and  out,  heard  a  very  great' 
one* 

a.  It  fbot  oflPthe  T'urn  at  the  Mouth  of  the  Pit,  and  fmall  Coals,  with  other- 
Rubbifh  from  the  bottom,  into  the  Air,  to  a  confiderable  Height. 

l^  7  hey  could  perceive  no  Smell  before  the  Fire;  but  afterwards  a  very 
ftrong  Smeil  of  Brimftone. 

4.  They  ufed  to  go  with  their  Candles  low,  as^  near  as  could  be  to  the 
Bottom,  becaufe  they  perceived  the  Vapour  to  lie  towards  the  Roof,  which 
if  they  held  their  Candles  higher  than  ordinary,  they  could  fee  defcend  like 
a  black  Mift,  and  catch  hold  of  the  Flame,  lengthen  it  to  two  or  three  hand- 
fbls,  which  would  neverthelefs  bum  after  the  ufual  manner;  without  any 
further  Mifchief,  if  they  fuddenly  held  down  their  Hands  dofc  to  the* 
Ground. 

5.  The  Flame  would  continue  in  the  Vault  for  2  or  j  Minutes  after  the 
Crack  I  the  laft  time,  which  was  themoft  violent,,,  they  thought,  it  continued' 
about  half  a  Quarter  of  an  Hour. 

6.  The  Colour  of:  the  Flame  "wsls  blue,  and  very  bright;  fomethitig  inch— 
ning  towards  green* 

7.  Altho*  they  told  me,  they  were  fenfiblc  of  no  Smell,  before  the  kin- 
dling of  the  Vapour,  yet. the  Colliers  Clothes  that  worked  in  the  adjoining  Pits,, 
fmelt  very  ftrong  of  Brimftbne ;  which  makes  me  fufped  all  the  Pits  to  be ' 
infeded,.  altho*  the  Air  fecures  thenr  from  Mifchief..  Their Infenfibility  I; 
afcribe  to  the  Cuftom. 

To  the  Queries  fiiggefted  by  Mh  Boyle^  I  anfwer  as  followeth  : 

1.  That  Damps  arc  generally  obferv'd  to  come  about  the  latter  end  of  ^' 
May,  and  to  continue  during  the  Heat  of  Summer ;  and  in  thofe  Places  which  i 
have  Damp  all  thic  Tear  •  long^  they  obferve  them  to  be  moft  violent  at . 
that  Seafon  :-and  I  could  meet  with  no  other  certain  Rule  for  any  piricdicaL 
Rjetumsy  except  this  annual ;  altho'  it  be  certain,  they  do  often  return. in; 

the  feme  Summer. 

2,  I  never  heard  of  any  Damps  that  kindled  of  themfelves;  altho*  I  have- 
been  told,  that  in  fome  Places  they  have  been  kindled  by  the  Motion  of  the ) 
Sed  in-  which  they  draw  their  Coals. 

}.  Damps  generally  are  held  to-  be  heavier  than  the  Air;  but  this^was:; 
manifeftly  lighter ;  for  it  lay  towards  the  top  of  the  Bink; 

4.  Upon  the  breaking  of  the  fahninating* Damp,-  there-  proceededsa  darlo: 
9mol&e,  of  the  Smell  and.  Colourof  that  which  proceeds  from  Gum^powdcrc 
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yi  Many  Damps  are.fccn,  but  niany  alfo  are  not  feeri ;  which,  whether  they 
be  vifible  or  no,  is'hard  to  tell :  but  I  fuppofe  all  would  be  vifible,  had  we  a 
convenient  Light  to  view  them  bv ;  becaule  be  they  either  thicker  or  thinner 
than  the  Air,  that  Denfity  or  Thinnefs,  will  occalion  a  Refradion ;  and 
that  muft  needs  render  them  vifible. 

6.  Some  Damfs  will  quite  extinguifli  all  thofe  Fires  that  are  let  down  into 
them,  be  they  ever  fo  many  fucceffively,  or  ever  fo  great ;  and  Fire  is  ob- 
ferved  to  be  fo  Ear  from  curingf  that  it  often  creates  Damps  m  Places  not 
otherwife  fubjed  to  them.  Indeed  they  are  a  prefent  Remedy,  if  you  can 
fo  order  them,  as  by  their  Help  to  make  a  Circulation  of  the  Air,  through 
the  infeded  Place  i  otherwife  they  do  Hurt :  And  thofe  Grooves  wherein  they 
arc  forced  to  break  their  Rocks,  by  the  Help  of  great  Fires,  are  feldom  free 

from  JDamps. 

7.  Men  ufually  work  in  Places  infefted  either  by  the  fulminating,  or  other 
Damps,  after  they  fuppofe  the  Vapour  fpent. 

8.  Damps  Bxc  common,  both  in  wet  and  dry  Ground;  but  I  cannot  teU 

in  which  mod. 

9.  Dan^s  are  obfbrved  to  be  moil  pefiilential,  and  to  kill  the  fuddenei^ 
that  are  in  Grooves  not  (lirred  for  many  Years,  efpecially  if  fuch  Grooves  have 
formerly  had  great  Fires  in  them. 

10.  The  general  Op'mionof  our  Workmen  is.  That  there  are  fomc  Damps 
which  kill,  by  reafon  of  the  noifomc  Steam;  and  others  meerly  by  want  of 
Air  i  which  latter  Opinion  I  have  heard  difallow'd  by  the  more  experienced 
Sort :  For  they  fay.  That  there  is  no  Groove  that  wants  Air,  be  it  ever  fo 
deep  ;  but  the  Air  ftagnating  in  very  deep  Grooves  or  Pits^  the  groffer  Parts 
muft  needs  at  length  feparatc  themfelves  by  their  own  Weight,  and  fubfiding 
tp  the  Bottom^  there  corrupt,  and  confequently  get  malignant  Qualities,  efpe- 
cially in  the  Summer-time,  when  the  Sun  promotes  the  Fermentation.  Befides 
this,  the  {landing  Ahr  being  in  a  ihort  time  filled  with  the  Vapours  arifing 
from  Mens  Bodies,  and  the  Steams  of  Candles^  and  paffing  fo  often  thro'  the 
Lungs  of  the  Workmen^  is  quickly  rendered  unfit  for  that  Ufe  (whatfoever  it 
is)  to  which  Refpiration  is  accommodated :  And  this  they  take  to  be  the  nfioft 
frequent  Caufe  of  ordinary  Damps. 

Damps  will  often  follow  the  Watery  and  particularly  this  fort  of  fiery 
Damfy  if  I  am  rightly  informed. 
ByJUir.Rog.  4.  The  Coal^work  at  Moflyn  m  FUmJbire^  lies  in  a  large  Parcel  of  Wood-land^ 
u^ajs.  '^'^ich  hath  a  great  Fall  direftly  North  to  the  Sea-fide ;  but  the  Dipping  or 
Fall  of  the  Coal  partly  croffing  the  Fall  of  the  Ground,  is  within  a  Point  of 
doe  Eafl,  and  lies  40,  50,  and  fometimes  60  Yards  under  the  Level  of  the 
Sea.  This  Work  is  upon  a  Coal  of  five  Yards  in  Thicknefs,  and  hath 
been  begun  upon  about  fix  or  eight  and  thirty  Years  ago.  When  it  was  firft 
found,  it  was  extreme  ftiU  of  Water,  £b  that  it  could  not  be  wrought  down 
to  the  Bottom  of  the  Goal;  but  a  Witthet  or  Cave  was  driven  out. in  the  middle 
of  it  upon  a  Level,  for  gaining  room  to  work,  and  drawing  down  the  Spring 
of  Water,  that  lies  in  the  Coal,  to  the  Eye  of  the  Pit  i  in  driving  of  which 
Witcbet,  after  they  had  gone  a  confiderable  Way  under  ground,  and  were 
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fiiinccvi  ctffTtMd,  the  Pirjt-danfs  did  bc^in  by  little  and  little  to  breed,  and  to 
appear  ifi  Crevifes  and  ^ts  of  the  Coai^  where  PVaur  had  lain  before  the  open- 
ing o£  the  Coal^  with  a  fmall  Uuifi  Fhme,  working  and  moving  continually^ 
hut  not  out  of  its  firft  Seat^  unlefs  the  Workmen  came  and  held  their  Candks 
to  it ;  and  then  being  weak,  the  Blaze  of  the  Candle  would  drive  it  with  a 
imlden  Fizz,  away  to  another  Crevife,  where  it  would  foon  after  appear  bla- 
zing and  moving  as  formerly.  This  ^a$  the  firft  Knowledge  of  it  in  this 
Work,  which  the  JVwkmen  made  but  a  fport  of,  and  (o  partly  negleded  it, 
till  it  had  gotten  fome  (Irength  ;  and  then  upon  a  Morning,  the  fixil  G)llier 
that  went  down,  going  forwards  in  the  IVucht  with  his  Candle  in  his  Hand, 
the  Dofif  prefentfy  darted  out  fo  violently  at  his  Candle,  that  it  (truck  the 
Man  clear  down,  iinged  all  his  Hair  and  Clothes,  and  dilabled  him  hoia 
working  a  while  after.  Some  other  fmall  Warnings  it  gave  them^  infomuch 
that  they  refolved  to  employ  a  Man  on  purpo£e,  that  was  more  refolute  than 
the  reft,  to  go  down  a  while  before  them  every  Morning  to  chafe  it  from 

8 lace  to  place,  and  fo  to  weaken  it.  His  ufual  manner  was  to  put  on  the  worft 
Lags  he  had,  and  to  wet  them  all  in  Water ^  and  as  (bon  as  he  came  within 
the  danger  of  it,  then  he  fell  down  groveling  on  his  Belly,  and  went  fo 
fomvard,  holding  in  one  hand  a  long  Waui  or  Pole,  at  the  end  whereof  he  tied 
Candles  bumii^,  and  reached  them  by  degrees  toward  it ;  then  the  Damf 
would  fly  at  tbsm,  and  if  it  miffed  ox  putting  them  out,  it  would  quench 
it  felf  with  a  Blaft,  and  leave  an  ill-fbented  Smoak  behind  it.  Thus  they  dealt 
with  it  till  they  had  wrought  the  Coal  down  to  the  bottom,  and  the  Waxtr 
following,  and  not  remaining  as  before  in  the  Body  of  it,  among  fu^hurous 
and  traj^  Metal  that  is  in  fome  Veins  of  the  Coal,  the  Fire-damp  was  not  feen 
nor  heard  of  till  the  latter  End  of  the  Year  1675,  which  happen- d  as  fol- 
low eth. 

After  long  working  of  this  Coal,  it  was  found  upon  the  rifing  Grounds, 
that  there  lay  another  Roach  of  Coal,  at  the  Defth  of  14  Yards  under  it,  which  v 
proved  to  be  37  Yards  thick,  and  fomething  more  fulphurous.    This  encoura- 
ged us  to  fink  in  one  of  the  Pits  we  had  formerly  ufed  on  the  5  Tards  Coal  i . 
and  we  funk  down  20  Yards  before  we  came  to  the  faid  Roach^  in  regard  it 
was  at  the  Sea-fiie^  and  upon  the  loweft  of  the  Dipf^  where  the  Rocks  fuc- 
ceffively  thicken  as  they  fall.    As  we  funk  the  lower  part  of  it,  we  had  many 
Appearances  of  the  Fire-damp  in  vaatry  Crevifes  of  the  Rocks  we  funk  thro, 
Flafifing  and  Darting  from  fide  to  fide  of  the  Pit,  and  fhewing  Rain-lnnjo^colotfr 
Hie  on  the  Surface  of  the  Water  in  the  bottom ;  but  upon  drawing  up  of  the 
Water  with  Buckets,  which  ftirr'd  the  Air  in  the  Pit,  it  would  leave  burn- 
ings till  the  Colliers  at  work,  with  their  Breath  and  Sweat,  and  the  Smoke 
fif  their  Candles,  thickned  the  Air  in  the  Pit,  and  then  it  would  appear  a- 
«in;  they  lighted  their  Candles  in  it  fometimes  when  they  went  out,  and 
to  in  thiis  Pit  it  did  no  further  Harm. 

But  being  defirous  to  get  the  Work  in  fome  forwardnefe  before  Summer, 
(when  tha  Beat  of  the  Weather  at  fome  times,  and  the  Chfenefs  of  the  Air  in 
foggy  Weather  at  other,  o^:afions  the  /mothering  Damp)  it  was  refolved.  for 
Bxpeditiiahhiei  md  faving  of  fome  Charges^  to  fmk  a^Pit  within  the  IbBow 
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or  Deads  upon  the  uffer  TVork,  at  1 5  or  17  Tards  di(lance  from  tiiefirfl  Ph. 
This  wc  proceeded  in,  till  we  came  d  or  7  Tards  deep ;  then  the  Fire-daaf 
:began  to  appear  as  formerly,  accompanying  the  Workmen  ftill  as  they  funks 
and  they  ufing  the  fame  Means  as  afore,  fometimes  blowing  it  our  with  a 
Blaft  of  their  Mouthy  at  other  times  with  their  Candles^  or  letting  it  blaze 
without  Intemiftion.  As  we  funk  down,  and  the  Damf  got  ftill  more  and  more 
Strength,  we  found  that  our  want  di  Ahr  perpendicularly  from  the  Day,  was 
the  great  Caufe  and  Nourifier  of  this  Damp  ;  for  the  Air  that  followed  down 
into  this  Pi>,  came  down  at  the  firft-funk  Pit,  at  the  forementionM  Diftance, 
after  it  had  been  difperfed  over  all  the  old  HoBows  and  Deads  of  the  former 
.IVork^  that  were  filled  up  with  noifome  Vapours,  thick  fmothering  Fogs,  and 
in  fome  Places  with  the  fmothering  Damp  itfelf  Neverthelefe,  we  held  on 
finking,  till  we  came  down  to  ly  Yards,  plying  the  Work  Night  and  Day, 
(except  Sundays  and  Holidays)  upon  which  Intermiffion,  the  Pit  being  Idt 
alone  for  48  Hours  and  more,  and  the  Damp  gaining  great  Strength  in  the 
interim,  by  that  time  the  Workmen  went  down,  they  could  fee  it  flafliing  and 
Ihooting  from'  fide  to  fide,  like  Sword-Blades  crofs  one  another,  that  none 
durft  adventure  to  go  down  into  the  Pit.  Upon  this  they  took  a  Pole,  and 
bound  Candhs  feveral  times  to  the  end  of  it ;  which  they  no  fooner  fet  over 
the  Eye  of  the  Pit,  but  the  Dfimp  v^onld  fly  up  with  a  long  (harp  Flame,  and 
put  out  the  Candles,  leaving  a  foul  Smoke  each  time  behind  it.  \  Finding  that 
thefe  things  would  not  allay  it,  they  adventurM  to  bind  fome  Candles  at  a 
Hook,  hanging  at  a  Rope's  end,  that  was  ufed  up  and  down  in  the  Pit : 
when  they  had  lowered  down  thefe  a  little  way  into  the  Shaft  d[  the  Pit, 
up  comes  the  Damp  in  a  full  body,  blows  out  the  Candles,  difperfeth  itfelf 
about  the  Eye  of  the  Pit,  and  burneth  a  great  part  of  the  Mens  Hair, 
Beards,  and  Clothes,  and  ilrikes  down  one  of  them,  in  the  mean  time  ma* 
ling  a  noife  like  the  lowing  or  roaring  of  a  Bull,  but  louder ;  and  in  the 
end  leaving  a  Smoke  and  Smell  behind  it,  worfe  than  that  of  a  Carrion.  Up- 
on this  Difcouragement,  thefe  Men  came  up,  and  made  no  further  trial ; 
.after  this,  the  Water  that  came  from  it,  being  drawn  up  at  the  other  Pit, 
was  found  to  be  blood- warm,  if  not  warmer. 

In  this  Junfture,  there  was  a  Cef&tion  of  the  Work  for  5  Days ;  and  then 
the  Steward  thinking  to  fetch  a  Compafs  about  from  the  Eye  of  the  Pit,  that 
came  from  the  Day,  and  to  bring  Wind  by  a  fecure  Way  along  with  him,  that 
if  it  burft  again,  it  might  be  done  without  Danger  of  Mens  Lives,  vrent 
down,  and  took  2  Men  along  with  him,  which  ferved  his  turn  for  this  Pur- 
pofe.  He  was  no  fooner  down,  but  the  refl  of  the  Workmen  that  had 
brought  there,  difiiaining  to  be  left  behind  in  fuch  a  time  of  Danger,  hafted 
down  after  them  ;  and  one  of  them,  more  indifcreet  than  the  refl,  went  head* 
long  with  his  Candle  over  the  Eye  of  the  Damp-pit,  at  which  the  Damp  im- 
mediately catch 'd,  and  flew  to  and  fro  over  all  the  Hollows  of  the  Wtn-k^ 
with  a  great  Wind,  and  a  continual  Fire ;  and  as  it  went,  keeping  a  mighty 
great  roring  Noife  on  all  fides. 

The  Men,  at  firfl  appearance  of  it,  had  mofl  of  them  fallen  upon  their  Faces, 
and  hid  themfelves  as  well  as  they  could,  in  the  loofe  Seek,  or  SmaB^oal,  and 

under 


(j8'  ) 

QiWIer  the  Shelter  of  Polls ;  yet  neverthdelsy  the  Damp  retaming  out  of  the 
Hollows,  and  drawing  towards  the  Eye  of  the  Pit,  it  came  up  with  incre- 
dible Force:  the  Wind  and  Fire  tore  moft  of  their  Clothes  off  their  Backs, 
and  (inged  what  was  left,  burning  their  Hair,  Faces  and  Hands,  the  BIi^ 
(ailing  lo  (harp  upon  their  Skin,  as  if  they  had  been  whipt  with  Cords  >  fome 
that  had  leaft  Shelter,  were  carried  15  or  itf  Yards  from  their  firH  Station, 
and  beaten  againft  the  Roof  of  the  Coal  and  Sides  of  the  Pofts,  and  lay  after- 
wards a  good  while  fenfelefs,  fo  that  it  was  long  before  they  could  hear  or 
find  one  another.  As  it  drew  up  to  the  Day*Pit,  it  caught  one  of  the  Men 
along  with  it,  that  was  next  the  Eye,  and  up  it  comes  with  fuch  a  terrible 
Crack,  not  unlike,  but  more  fhrill  than  a  Cannon,  that  it  was  heard  15  Miles 
off,  with  the  Wind  ;  and  fuch  a  Pillar  of  Smoak,  as  darkened  all  the  Sky  over 
head  for  a  good  while.  The  Brow  of  the  Hill  above  the  Pit,  was  18  Yards 
high,  and  on  it  grew  Trees  14  or  15  Yards  long ;  yet  the  Man's  Body,  and 
other  things  from  the  Pit,  were  feen  above  the  Tops  of  the  higheft  Trees, 
at  leaft  100  Yards.  On  diis  Pit  fiood  a  Horfe-Engineoffubmmcial  Tim- 
ber, and  ftrong  Iron  Work  ;  on  which  lay  a  Trunk,  or  Barrel,  for  winding 
the  Rope  up  and  down,  of  above  1000  Pounds  Weight ;  it  was  then  in 
motion,  one  Bucket  going  down,  and  the  other  coming  up  full  of  Water : 
This  Trunk  was  &ftened  to  that  Frame  with  Locks,  and  Bolts  of  Iron ;  yet 
it  was  thrown  up,  and  carried  a  good  way  from  the  Pit ;  and  Pieces  of  it,  tho 
bound  with  Iron  Hoops,  and  ftrong  Nails,  blown  into  the  Woods  about : 
fo  likewife  were  the  two  Buckets ;  and  the  Ends  of  the  Rope,  after  the 
Buckets  were  blown  from  them,  ftood  a  while  upright  in  the  Air  like  Pikes, 
and  then  came  leifurely  drilling  down.  The  whole  Frame  of  the  Engine  was 
ftirrM  and  mov'd  out  of  its  Place ;  and  thofe  Men's  Qothes,  Caps,  and  Hats, 
that  efcaped,  were  afterwards  found  (hatter'd  to  pieces,  and  thrown  amongft 
the  Woods  a  great  way  from  the  Pit.  This  happened  the  3d  of  Feb.  1675, 
being  a  Seafon  when  other  Damps  are  fcarce  felt  or  heard  of 

5*  About  2  Miles  on  the  South-Eaft  oi  Stony  Eafton,  at  a  Place  nearly  bor-B^  j^b^.  j. 

dering  to  Afoft/i^jHiffif,  begins  a  Running  of  Coal  confifting  of  feveral  Veins,  ^"^^^ 

which  extends  itfelf  towards  the  Eaft  about  4  Miles.    There  js  much  Work-  p.  6. 

ins  in  this  Running,  and  Fire-Damps  continually  there  happen  ;  fo  that  many 

Men  of  late  Years  nave  been  there  killM,  many  others  maimed,  and  a  Mul* 

titude  burnt ;   fome  have  been  blown  up  at  the  Work's  Mouth,  the  Twti- 

Beam  (which  hangs  over  the  Shaft)  has  been  thrown  off  its  Frame  by  the 

Force  of  it ;  and  thofe  other  Effefts,  whereof  you  had  an  Account  from  other 

Places,  are  generally  found.     The  Middle,  and  more  eafterly  Parts  of  this 

Running  are  fo  very  fubjed  to  thofe  fiery  Damps,  that  fcarce  a  Pit  fails 

of  them  :  notwithflanding  which,  our  Colliers  ftill  purfue  their  Work  ;  but, 

to  prevent  Mifchief,  they  keep  their  Air  very  quick,  and  ufe  no  Candles  in 

their  Works  but  of  a  fingle  Wick,  and  thole  of  60  or  70  to  the  Pound, 

which  neverthelefs  give  as  great  a  Light  there,  as  others  of  10  or  12  to  the 

Pound  in  other  Places ;  and  they  always  place  them  behind  them,  and  never 

prcfent  them  to  the  Breaft  of  the  Work. 

When 
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When  any  are  burnt,  the  ufiial  Method  they  obfer^e  in  their  Care  U  chos  r 
They  prefently  betake  themfelTes  to  a  good  Fire»  and  Tendiog  for  fomt 
Cow's  hot  Milk,  they  firft  bathe  the  burnt  Places  with  that ;  when  chey  have 
done  this  a  while,  they  make  uie  of  an  Ointment  proper  ibr  Burnings  which 
the  Mailers  of  the  Works  have  always  in  a  readineOs  for  fuoh  Chances,  being 
fumiflied  therewith  at  the  cheap  Rate  of  ii  d.  the  Poaml,  by  a  good  dd 
Woman  living  near,  the  Works. 

The  Colliers  afTure  me.  That  thefe  Works  are  apt  to  take  Fire  ail  the 
Year, which  they  will  freely  do  at  any  time,  if  a  Candle  be  carry'd  within  Air » 
but  mod  and  with  moft  Violence  in  the  Winter,  and  chiefly  in  a  Black-Froft, 
when  the  Air  runs  beft  :  that  the  Danger  of  firing  is  alike»  both  in  wet  and 
dry  Grounds ;  and  that  there  are  no  Fumes  coming  out  of  the  Mouth  of  any 
Shaft,  which  will  be  lighted  by  a  Candle  or  Torch. 

I  have  heard  of  one  Damp  here,  which  took  Fire  of  itfelf,  and  kindled  the 
Vein  of  Coal,  which  burnt  a  confiderable  time  before  it  went  out. 

Our  Damps  lie  as  well  towards  the  Bottom  or  Seal  of  the  Work,  as  to- 
wards the  Roof;  it  being  nothing  but  an  invifible  fulphurous  Breath,  expand- 
ed thro'  the  whole  Work. 

I  cannot  perceive,  at  the  Mouth  of  any  Shaft,  or  underftand  by  any  Work- 
man, that  any  unufual  Wind  or  Current  of  Vapours  comes  from  beneath.  In 
wet  Works,  there  are  many  times  Bubbles  on  the  Sur^e  of  Water  there 
Handing,  which  will  prefently  take  fire,  if  a  Candle  be  held  to  them  :  But  I 
cannot  find  that  thofe  Bubbles  are  caufed  by  any  fubterraneous  Breath,  but 
rife  from  the  falling  of  Coal  into  the  Water,  or  from  dropping  of  Water 
from  the  Roof,  as  we  fee  they  do  in  Ponds,  from  Drops  of  Rain  in  the  Sum* 
mer. 

I  may  here  further  acquaint  you,  as  a  Novelty,  That  this  lafl  Summer 
1679,  two  Fire-Damps  happened  in  our  Lead-Mines  on  A&ndipp-JCBs ;  but 
they  were  of  fo  fmall  Force,  that  the  Workmen  received  no  Prejudice  by  *cm. 

jjiTfR  w  VIII.  About  the  latter  End  of  Feb.  16$  9,  returning  from  a  Journey  to  my 
UacAihire  Houfc  inff^gan^  I  was  entertained  with  the  Relation  of  an  odd  ^ring,  fitu- 
!rt*i''fwt  ated  in  one  Mr.  Hawkky^s  Ground  (if  I  miflake  not)  about  a  Mile  from  the 
^  Sir/fha  Town,  in  that  Road  which  leads  to  IVanington  and  Cbefter:  the  People  of 
S^P^e?;  this  Town  did  confidently  affirm.  That  the  Water  of  this  Spring  did  bum 
'  like  Oil. 

When  we  came  to  the  (aid  Spring  (being  5  or  ^  in  company  together)  and 
applied  a  lighted  Candle  to  the  Surface  of  the  Water ;  'tis  true,  there  was 
fuddenly  a  large  Flame  produced,  which  burnt  vigoroufly :  But  observing  that 
this  Spring  had  its  Eruption  at  the  Foot  of  a  Tree,  growing  on  the  Top  of  a 
neighbouring  Bank,  the  Water  of  which  Spring  filled  a  Ditch  that  was  there,, 
andcovered  the  burning  Place .;  I  applied  tne  lighted  Candle  to  divers  Parts 
of  the  Water  contained  in  the  iaid  Ditch,  and  found  as  I  expeded,  that  up^ 
on  the  Touch  of  the  Candle  and  the  Water,  the  Flame  was  extind. 

A^in,  having  taken  up  a  Di(h  full  of  Water  at  the  flaming  Place^  and  held 
the  lighted  Candle  to  it,^  it  went  out.    Yet  I  ob&rval  that  the  Water,  at  the 

Burning- 
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fiomiog-Place,  did  bdt^  and  hea^e^  like  Water  in  a  P<yc  upon  the  Fire,  tho^ 
my  Hand  put  into  it^  perceived  it  not  fo  much  as  warm. 

This  Boiling  I  conceived  to  proceed  from  the  Eruption  of  feme  bituminoos 
or  falphureous  Fumes  ;  confidering  this  Place  was  not  above  30  or  40  Yards 
diftant  from  the  Mouth  of  a  Coal-Pit  there :  and  indeed  Wigan^  Jlfbton^  and 
the  whole  Country,  for  many  Miles  compafs,  is  undeHaid  with  Coal.  Then 
applying  ray  Hand  to  the  Surface  of  the  Burning-place  of  the  Water,  I  found 
a  ftrong  Breath,  as  it  were  a  Wind,  to  bear  againft  my  Hand. 

When  the  Water  was  drained  away,  I  ^plied  the  Candle  to  the  Surface 
of  the  dry  Earth,  at  the  fame  Point  where  the  Water  burned  before  ;  the 
Fumes  took  fire,  and  burned  very  bright  and  vigorous.  The  Cone  of  the 
Flame  a(cended  a  Foot  and  a  half  from  the  Superficies  of  the  Earth  ;  and 
the  Bafis  of  it  was  of  the  CompaCs  of  a  Man's  Hat  about  the  Brims.  I  then 
cauied  a  Buck^  fuU  of  Water  to  be  pour'd  on  the  Fire,  by  which  it  was  pre- 
fently  quenched.  I  did  not  perceive  the  Flame  to  be  difcoloured  like  that 
of  fulphureous  Bodies,  nor  to  have  any  manifeft  Scent  with  it.  The  Fames 
when  they  broke  out  of  the  Earth,  and  prefs'd  againfl  my  Hand,  were  not, 
to  my  beft  Remembrance,  at  all  hot. 

DC  This  fubterraneal  Fire  keeps  no  Analogy  with  other  Vulcam^sz  it  ^^"^^J^f 
creafeth  or  decreafeth,  according  to  the  Subjed  it  feedeth  on  ;  which  is,  fotcomUMuL  ' 
the  moft  part,  a  Day-Coal  (as  they  call  it ;)  for  the  upper  Seam  of  the  Coal  is  I^^JJ^J^ 
next  expofed  to  the  Air,  fo  that  you  may  light  a  Candle  at  it  in  fome  Places,  jIoa^^ 
in  other  places  it  is  fome  Fathoms  deep,  according  as  the  Day-Coal  heightens  '^^*  r-^^^* 
or  deepens. 

No  Sal-Armoniack,  nor  any  thing  like  it  to  be  found,  except  where  an 
adual  Fire  hath  come.  There  being  a  Mixture  of  the  Steams  ot  Sal-Armoni- 
ack and  Sulphur  rifing  together  in  moft  places,  it  is  hard  to  diftingoifti  them ; 
for,  tho  the  Flowers  of  Brimftone  feem  to  rife  firft,  yet  there  is  commonly  a 
Cruft  of  Sal-Armoniack  under  them. 

There  is  a  milky  Subftancc,  which  is  found  no  where,  but  where  the  Sal- 
Armoniack  and  Sulphur  are  totally  gone ;  and  the  acid  Part,  or  aluminous 
Spirit  of  that  white  Mafs,  will  alfo  take  wing  by  the  Increafe  of  the  Fire, 
leaving  a  Caput Mort.  dry,  ftiptick,  and  as  hard  as  a  Stone;  yet  lac-. 
count  that  a  Pound  of  this  Mafs,  before  the  Fire  prefs  too  much  upon  it» 
^  ill  go  near  to  afford,  by  Solution,  t^c.  half  a  Found  of  tolerable  Chryftalline 

AUum. 

The  neighbouring  Soil  differs  little  from  other  Grounds  with  us,  having 
neither  common  Salt  nor  Nitre  in  it ;  for,  though  there  be  a  Salt-Well  With 
us,  yet  i(  is  both  on  the  other  fide  df  Tjne^   and  a  confiderable  Dtftance  fi^cHn' 

the  Fire. 
I  have  induftrioufly  obferved  the  Sprmgs  that  are  near  the  Fire,  and  find 

none  of  them  that  give  the  leaft  Sufjpicion  of  Sai^'Armoniack.  The  Water  that 
runs  from  the  adjacent  Collieries  is  Vitridine^giving  as  deep  aTis Awe,- withr 
Galls,  as  Scarhrct^h-J^aw.  In  a  word,  it  difiers notUng  from  the  Watersthat 

ordinarily 
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ordinarily  drown  our  Collieries,  and  coft  our  GMl-Owners  fo  much  to  be  quit 
of  them.  The  other  Springs,  moft  of  which  are  dry  this  Year  (1676)  areof 
ordinary  Ufe,  containing  no  mineral  Salts  in  them.  But  I  hope  you  will 
ceafe  to  wonder,  that  Coal  fhpuld  produce  a  volatile  Salt  by  the  Adion  of  the 
Fire,  feeing  I  have  gathered  Sal-Armoniack  from  a  burning  Brick-Kiln,  where 
nothing  but  Clay  and  Coal  are  burnt  together,'  and  I  hope  none  will  exped. 
the  volatile  Salt  in  the  Sal-Armoniack^  from  ordinary  Clay.  The  Reafon 
which  firft  prompted  me  to  feek  this  Salt  there,  was,  that  the  Smell  of  the 
Kiln  did  lomewhat  refemble  that  of  the  fubterran^  Fire.  There  is  alio  a 
fort  of  Mineral  we  call  a  Slate,  which  is  partly  Coal,  partly  Allum*ftone,  part- 
ly Marcafite,which  being  laid  up  in  heap^  and  burnt,  are  ufed  for  hardening^ 
the  Coal-ways ;  upon  thefe  Heaps,  \vhilft  burning,  I  have  often  gathered 
both  Brimftone  and  Sal-Armoniack. 

W  hen  I  pourM  cold  Water  upon  the  powdered  Marcafite,  i(  produced  a 
vitrioline  Water,  but  no  Heat. 

As  to  the  Refemblance  betwixt  this  Sal-Armoniack,  and  that  which  comes 
from  Mount  JEtna^  where  no  Coals  are  fuppofed  to  be  ;  whence  it  feems  to 
follow,  that  our  volatile  Salt  may  proceed  from  fomewhat  el(e  than  Coal  t 
to  this  Difficulty  I  anfwer.  That  when  I  deduced  ours  from  Coal,  I  did  not 
exclude  other  bituminous  Subftances  that  are  Analogous  to  it,  of  which  I  fup- 
pofe  the  Country,  where  Mount  JEjtua  is,  afforded  no  inconfiderable  Quan- 
tity ;  neither  will  it  follow,  that  no  Coals  have  been  wrought,  therefore 
there  are  none:  and  if  Tryal  hath  been  made,  and  no  Coals  found,  yet  it 
will  be  a  doubt  ftill,  whether  thofe  Tryals  have  been  fufficient.  However 
it  be,  yet  I  think  it  were  not  impertinent  (by  the  way)  to  enquire,  whethet 
the  fagacious  Venetians  may  not  be  beholden  to  Mount  JEtna^  or  fome  other 
fubterraneal  Fires,  for  the  great  Quantity  of  Sal-Armoniack  they  (ell  to  our 
Merchants  ;  for  this  Fire  afibrdeth  no  inconfiderable  Quantity  thereof,  efpe- 
cially  in  dry  Weather.  <- 

Though  it  may  feem  incredible  to  fome,  that  black  Coal  fhould  yield  a. 
white  fnowy  volatile  Salt ;  yet  they  that  know  that  all  volatile  Salts  whatever 
may  be  freed  from  their  F^aot  and  intenfe  Colour,^  by  tranfmuting  them  into 
a  Sal-Armoniack  by  the  Mediation  of  an -4ai,  as  Spirit  of  Salt,  Spirit  of 
Vitriol,  AUum,  tXc.  and  then  fubliming  them  till  they  be  white,  will  ceafe 
xp  doubt  of  this  matter.  The  Reafon  of  which  Change,,  Iprefume,  is,  Be- 
cawfe,  though  thefe  volatile  Salts  carry  over  always  fome  of  the  Fktid  Oil 
with  them,  while  in  a  State  of  Volatility  \  yet  being  thus  in  a  manner  fixed, 
the  Fatii  Oil  muft  neceflarily,  by  force  of  Fire,,  rife  firft,  leaving  the  fobfe^ 
quent  compound  Salt,  or  Sal- Armoniack,  without  Smell  ,•  thou^  it  is  ftill  a 
doubt,  whether  the  volatile  Salt  is  better  or  wor(e  for  this  Labour. 

We  have  no  Petrefcent  Springs  near  us ;  but  there  is  a  Cave  fome  Miles  off, 
$X>  the  iartheft  End  of  which  few  have  been,  fix>m  the  Roof  of  which  hang 
large  Lumps  of  petrified  Water,  like  Icicles,  fome  of  them  reaching  down 
to  the  Ground  like  Pillars  i  thefe  Icicles  are  gockt  Limeftone,  as  I  have 
tticd. 


(  J8«  ) 

'  X.  I  have  lately  received  an  Account  from  my  Brother^  that  on  a  fide  of-^^^^''*^ 
one  of  the  Afpetmine  Mmmains  half  way  betwixt  Bologna  and  Florence^  near  aft^ISLSIi 
Place  called  Petra  Malay  about  j  Miles  from  Fierenxjolay   there  is  a  Spot  of|^g[;?^**- 
Ground  about  3  or  4 Miles  Diameter,  which  inceffantly  fends  up  a  Flame 4$p*s7«^ 
tiling  very  high,  without  Noife,  Smoak,  or  Smell  j  yet  it  gives  a  very  great 
Heat,  and  it  has  been  obfcrved  to  be  thus-  in  all  times,  except  of  great  Rains, 
which  put  it  out  for  a  time;  but  when  that  is  over,  it  burns  with  greater 
Vigour  and  Heat  than  before.    The  Sand  about  it,  when  turned  up.  fends 
up  a  Flame:  but  within  3  or  4  Yards  of  it  there  grows  Corn  all  round 
about ;  for  it  continues  always  in  the  fame  Spot. 

This  Flame  feems  to  proceed  from  a  Vein  of  Bitumen  or  Naphtha^  that 
Crofs  (as  the  Miners  call  it)  only  here  ;   which  when  by  Plowing,  or  fomc  o- 
ther  Accident,  the  upper  Cruft  has  been  turned  up,  was  kindled  into  a  Flame 
by  the  Heat  and  Agitation  of  the  Air,  as  other  ScUino-Sulfhurtms  Bodies  are, 
of  which  Efquire  Boyle^s  Phofphorus  is  a  particular  Inftance.    The  like  Sfon- 
taneous  Afcenjion  is  feen  in  many  itiixr^rn/ Subftances,  but  none  that  I  know  of, 
fo  quick  in  its  Produdion,  or  fo  lafting,  as  this  is  >  the  whole  Wood  and 
Fields  having  been  deftroyed  by  them-     The  Neighbours  there  have  been  fo 
little  curious  to  obferve  it,  that  they  believed  there  was  a  great  Hole  in  the 
Flame^Place  ;    but  he  found  it  to  be  firm  Ground.      Neither    does  any 
there  remember  when  and  upon  what  Occafion  it  firft  began.     The  Fla- 
ming fVeB  near  fFiganfeems  to  proceed  from  a  Caufe  much  like  this,  in  which 
you  may  boil  an  Egg,  and  upon  the  approaching  of  a  Lighted  Gindle,  it 
takes  Fire ;  both  feem  to  proceed  from  a  Naphtha  or  Subtile  Bitumen j  only 
that  in  a  hotter  Country,  and  being  in  a  dryer  Soil,  is  more  Subtile  and  In- 
iSamtnable :  juft  as  the  Petroleum  which  is  to  be  found  in  Italy  is  a  White 
like  Spirit  of  Turpemine,  and  is  more  penetrating  than  the  Petroleum  which  is 
to  be  found  in  the  Northern  Countries,-  an  inftance  of  which  we  have  in 
a  IVell  two  Miles  diftant  from  Edinburgh^  called  the  Baubne  IVeBy  of  a  Black 
Red  Colour  and  very  Thick,  but  being  diftilled,  does  in  Colour,  Tafte  and 
Smell,  refemble  that  of  Italy. 

The  Spontaneous  Afcenjion  of  the  Naphtha  items  to  be  made  out  by  the  Smell 
that  our  Bitumen  near  Edinburgh  yields,  being  moft  like  Coal  Smoak.  There 
are  three  fuch  Fires  on  the  fame  Hills  that  are  extinguifli*d  in  the  Summer, 
but  burn  in  the  Winter;  the  reafon  of  which  I  judge  to  be,  that  the  Bowels 
of  the  Earth  being  cooler  in  the  Summer  than  in  Winter,  do  not  fend  forth 
that  Quantity  of  thofe  Subtile  Exhalationsy  as  may  be  fufficient  to  maintain 
a  Flame  in  Summer  ;  but  in  Winter,  the  Bowels  of  the  Earth  being  hot- 
ter (which  is  made  evident  by  the  fmoaking  of  Springs  in  Winter,  and  not 
in  Summer,  and  the  Experience  of  Miners)  greater  Plenty  of  Steams  are  fent 
forth,  which  in  the  Air  ate  agitated  into  a  Flame,  the  brisk  Motion  of  the 
Parts  one  againft  another  being  promoted  by  the  Subtilty  and  brisk  Mo- 
tion of   the  Aerial  Particles,  qua  mutuas  dam  operas. 

Vol.  IL  D  d  d  XL  To 


A»mfi9ricMi  XL  To  pafs  by  what  is  related  by  Berofus^  Orpheus^  and  other  lefs  crcdi- 
*^Xi»^wble  Authors,  about  the  Eruptions  of  this  Mpuntain,  both  at  the;  tijpcof 
ofMjiHM  the  Ingrefs  oitht  Ionian  Colomes  into  Sicily^  and  that  of  the  Arg(,na{as  (whijjh 
JK^oidw-  latter  was  in  the  12  th  ^^^  before  the  Omfiian  Account  0  we  (haU  firfl:  ta}(e 
btoig.  rf.  48.  jjQ|.i^.e  Qf  that  which  happened  at  the  time  of  the  Expedition  of  .Sneas  : 
^^  ^'       who  being  terrify'd  with  the  Fire  of  this  then  burning  Mountain,  1^  that 

liland  9  whereof  yirgil  gives  a  notable  Defcription. 
Lib.  3.  After  this,  we  find  in  Thucydides^  that  in  the  76  Olympiad^  which  is  about 

^'^^^      j^j6  brfore  Cbrtft^  there  was  another  ?ire  ;  and  about  50  Year^  after  that, 
another. 

Then,  in  the  time  of  the  Roman  Confuls^  there  happened  4  Eruptions  of 
^tna^  recorded  by  Diodorus  Siculus,  and  Polybius. 

The  next  was  in  the  time  of  yulius  Cafar,  related  by  the  (aid  Diod^us^  to 
have  been  fo  fierce,  that  the  Sea  about  Lipara  (an  Ifland  near  Sicily)  by  its 
fervent  Heat,  burnt  the  Ships,  and  killed  all  the  E^i(hes  thereabout. 

Another  we  read  of  in  the  Reign  of  Caligula,  about  40  Years  qfpsr  Cbrifij 
which  was  fo  dreadful,  that  it  made  that  Emperor,  then  being  in  Sicily^  to 
fly  for  it. 

About  the  Martyrdom  of  the  Rmijb  S.  Agatha^  it  burned  again  very 
fiercely ;  though  fome  fay,  that  by  virtue  of  her  Interceffion,  it  was  ilayM 
from  reaching  Catanea. 

Again  it  burnt  A.  C  812,  in  the  ^.eign  of  Charles  M* 
Then  from  the  Year  11  do  to  ikSj,  whole  Sicily  v/sls  fhakpn  with  m^ny 
terrible  Earthquakes  i  and  the  Eruptions  of  the  fame  Mountain  deflroy'd  a 
vaft  Traft  of  inhabited  Land  round  about  it,  and  reach'd  as  far  as  Cata^ 
»^/i  i  the  Cathedral  of  which  it  deflroyed^  and  the  religious  Mqn  living, 
in  it. 

Again,  in  the  Year  1284,  there  happened  another  terrible  Fire^  about  the, 
time  of  the  Death  of  Qarles  King  of  Sicily  and  Arragon., 
A.  13  2p,  until  1333,  there  was  another- 
A.  1408,  another. 

A.  1444,  another,  whjch  lafted  tr)l  1447. 
A.  1535,  another,  which  lafted  a  Year. 
A.  i6iSi  ^Pth^r,  continuing  feveral  Years^ 

A.  itf5o,Mt  burnt  on  the  North^Eaft  fide,  and  vomited  fo  much  Fiie^ 
that  by  the  fiery  Torrents,  caufed  thereby,  great  Devaftation.  was  made ; 
as  Kircher  relates  in  his  Mundus  Subterranefis ;  whofe  Affiflance  we  have  alio 
made  ufe  of,  in  the  (oregokig  Chronol^,  tqgethcr  with  that  of  Phihtheus. 

The  fame  Author,  having  b^en  in  Sicily  himfelf,  obferveth,  that  the  Pea- 
pie  of  Cataneay  digging  for  Pumice-StoneSy  do  find  at  the  Dqpth  of  i<?o 
Palmesy  (which  is  about  ^8  F?et)  Streets,  paved  with  Marble,  and  many 
Footfteps  of  Antiquity i  an.  Argument,  that  Towns  have  flood  therc^ 
in  former  Ages,  which  have  b^eq .  overwhelmed  by  the  Matter  caft  ox^t 
oi  this  Mountain.     They    have  al£b  found  feveral  Bridges  of  Pumice^ ' 


J 
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5bw/,  doubtlefe  made  by  the  Rux  of  fiery  Torrents,  the  Earth  being  very 
much  rai  fed  fince. 


never  faw  nor  heard  of  any  Buildings  caft  down  thereby,  fave*a  fmallTown,  f^^Sia. 
or  Village,  called  Nlcbiofi,  kbott  half  a  Mile  diftant  from  the  new  Mouth, 
ahd  fome  fuch  other  flight  Btiildirigs  among  thofe  Towns,  that  were  -after 
over-run  by  the  Fire.  BeGdes,  it  was  obferv*d,  that  the  old  Top  or  Mouth 
ofj^tna  did,  for  2  or  3  Months  before,  rage  more  than  ufual  j  the  like  of 
which  did  VokaH  and  Stromboh,  two  burning  Iflands  to  the  Weftward  :  And 
the  Top  of  Mtna,  much  dbout  the  fame  time,  has  funk  down  into  its  old 
Vcrago  or  Hole,  in  that  'tis  agreed  by  all,  that  had  feen  this  Mountain  be- 
fore, thdt  it  was  very  much  lowered. 

It  firft  broke  brit  on  the  nth  of  March,  i66p,  about  two  Hours  before 
Night,  and  that  oh  the  South-Eaft-fide,  or  Skirt  of  the  Mountains,  about 
20  Miles  between  the  OU-l^outh,  and  10  Miles  from  Catanea.    At  firft  it 
was  repotted  to  advance  j  Miles  in  24  Hourst  but  at  our  being  there  (viz,. 
Jhril%.)  when  we  were  come  within  a  (hort  Mile  of  Catanea,  it  fcarce  moved 
after  the  rate  of  a  Furlong  a  Day  ;  and  after  this  Degree  of  Progrefs  it  con- 
tmued  for  ly  or  20  Days  after,  pafling  under  the  Wallsof  Catanea,  a  good 
way  into  the  Sea :  But  about  the  latter  end  of  this  Month,  and  the  begin* 
ning  of  May,  (whether  it  was,  that  the  Sea  could  not  receive  this  Matter  faft 
enough,  or  rather  that  the  Mouth  above  did  caft  out  a  larger  Quantity)  it 
bent  all  its  Force  againll  the  City  ;  and  having  wrought  itfelf  up  even  with 
the  Walls  thereof,  over  it  pafTed  in  divers  PUces:  but  its  chief  Fury  fell 
upon  a  very  pretty  Convent,  which  was  that  of  the  BenediSiines,  having  large 
Gardens  and  other  Grounds  betwixt  them  and  the  Wall ;  which,  when  it 
had  filled  up,  it  fell  with  all  its  Force  on  this  Convent,  where  it  met  with 
ftrong  Refiftance ;  which  made  it  fwell  (as  ufually  it  did,  where  it  met  with 
any  Obftruftion)  almoft  as  high  as  the  higher  Shops  in  the  old  London-Ex- 
change  ;  this  Convent  being  built  much  after  that  Fafhion,  though  confidera- 
biy  bigger.    Some  Parts  of  this  Wall  were  driven  in,  whole  and  entire,  al* 
moft  a  Foot ;  as  appearM  by  the  rifing  of  the  Tiles  in  the  midft  of  the  Floor, 
and  bending  of  the  Iron-Bars  that  went  cro£s  above.    And  'tis  certain,  bad 
this  Torrent  fallen  in  fome  other  Part  of  the  Town,  it  would  have  made 
great  Havock  amongft  their  ordinairy  Building^ ;  but  here  its  Fury  ceafed 
upon  thd  4th  of  My,  running  henceforward  in  little  Channels  or  Streams, 
arid  that  chiefly  iiita  the  Sea.    It  had  overwhelmed  in  the  Up-land  Country, 
fome  14  Towns  and  Villages,  whereof  foiiie  were  of  good  Note,  containing 
3  or  4  thoufand  Inhabitants,  and  ftobd  in  a  very  fruitful  and  plejay&at  *^ 
Country,  where  the  Fire  had  never  made  any  Devafiation  before :  But  now 
there  is  riot  fo  much  a^  any  Sign  where  fuch  Towns  have  flood ;  only  the 
Church  and  Steeple  of  one  of  them,  which  flood  alob'e  upoij  an  high  Ground, 
does  ftill  appear. 

Ddd  2  As 
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As  to  the  Matter  which  thus  ran,  it  was  nothing  elfe  but  divers  kinds 
of  Metals  and  Minerals^  rendered  liquid  by  the  Fiercenefs  of  the  Fire  in  the 
JBjzvels  of  the  Earth,  boiling  up,  and  gufhing  forth,  as  the  Water  doth  at  the 
Head  of  fome  great  River;  and  having  run  in  a  full  Body,  for  a  Stone's Caft, 
or  more,  the  Extremity  thereof  began  to  cruft  and  curdle,  becoming,  when 
cold,  thofe  hard  porous  Stones,  which  the  People  call  Sciarri,  having  the  near- 
efl;  refemblance  to  huge  Gikes  of  Sea-Coal,  full  of  a  fierce  Fire.  Thefe  came 
rolling  and  tumbling  over  one  another,  and  where  they  met  with  a  Bank,  woukL 
fill  up  and  fwell  over,  by  their  Weight  bearing  down  any  common  Buildings 
and  burning  up  what  was  combuftible.  The  chief  Motion  of  this  Matter  was 
forward  i  but  it  was  alfo  dilating  itfelf,  as  a  Flood  of  Water  would  do  on  even 
Ground,  thrufting  out  feveral  Arms,  or  I'ongues,  as  they  call  them. 

About  2  or  3  a-clock  in  the  Night,  we  mounted  an  high  Tower  in  Cat/p- 
neay  whence  we  had  a  full  View  of  the  Mouthy  which  was  a  terrible  Sight  i  viz.. 
To  fee  fo  great  a  Mafs,  or  Body  of  mcer  Fire.  Next  Morning  we  would 
have  gone  up  to  the  Mouth  itfelf,  but  durll  not  come  nearer  than  a  Furlong 
oft',  for  fear  of  being  overwhelmed  by  a  fudden  Turn  of  the  Wind,  which 
carried  up  into  the  Air,  fome  of  that  vaft  Pillar  of  Afhes,  which,  to  our  Ap- 
prehenfion,  exceeded  twice  the  Bignefs  o( Paul's  Steeple  in  London,  and  went 
up  in  aftrait  Body  to  a  far  greater  Height  than  thati  the  whole  Air  being. 
thereabout  all  covered  with  the  lighteft  of  thofe  Afies^  blown  off  from  the  top 
of  this  Pillar  :  And  from  the  firft  breaking  forth  of  the  Fire,  until  its  Fury 
ceafed  (being  54  Days)  neither  Sun  nor  Star  were  fecn  in  all  that  Part. 

From  the  outfide  of  this  Pillar  fell  off  great  Quantity  of  Scones,  but  none 
very  big ;  neither  could  we  difcern  any  Fire  in  them^  nor  come  to  fee  where, 
the  fiery  Stuff  broke  out,  there  being  a  great  Bank,  or  Hill  of  Jjbet  betwixt 
it  and  us.  At  the  Mouth,  whence  iffued  the  Fire,  or  Ajbet,  or  both,  was  a 
continual  Noife,  like  the  beating  of  great  Waves  of  the  Sea  againft  Rocks,. 
or  like  Thunder  afar  off;  which,  fometimes,  I  have  heard  here  in  MeJJina, 
though  firuated  at  the  Foot  of  high  Hrlls,  and  60  Miles  off.  It  hath  alio, 
been  heard  100  Miles  Northward  of  this  Place,  in  Calabria  (as  I  have  been 
credibly  inform^)  whither  the  Alhes  have  been  alib  carried  :  And  fome  of 
our  Seamen  have  alfo  reported,  that  their  Decks  were  covered  tl^rewith  at 
Zant,  though  it  is  likely  not  very  thick. 
mcm^l.  About  the  middle  of  May  we  made  another  Journey  thither,  where  we 
*^  •  found  the  Face  of  things  much  altered  ,•  the  City  of  Gji^ii^a  being  3  Quarters, 
of  it  compaffed  round  with  thefe  Sciarri,  as  high  as  the  top  of  the  WaUs,  and. 
in  many  Places  it  had  brokea  over.  The  firft  Night  of  our  Arrival,  a  new 
Stream  or  Gutter  of  Ftte  broke  forth  among  fome  Sciarri,  which  we  were  walkr 
ing  upon  an  Hour  or  two  before,  and  they  were  as  high  as  to  be  even  with  the 
top  of  the  Wall.  It  poured  itfelf  down  into  the  City  in  a  fmaU  Gutter  of 
j|feut J  foot  broad,  and  nine  foot  long,  of  meer  Fire,  the  Extremities  ftill  fid- 
ling  u#  iilW'  liJl^fiij$^^'^'^'' ;  but  this  Stream  was  extind  by  the  next  Morning^, 
though  it  had  filled  up  a  great  void  Place  with  its  Sciarri.  The  next  Night 
vras  a  much  bigger  Channel  difcovered,  pouring  itfelf  over,  another  Part  of 
the  Wall  into- the  Cafik^JXtch^  which  contiaued  (as  we  were  informed)  fome 


Days  ifter  out  Departure.    Divers  of  thofe  fmall  Rivulets  did  run  at  the 

^e  time  into  ^e  Sea. 

,  It  \?as  ob&nred,  that  thofe  Streams  of  Fire  never  grew  broader;  nor  Vifibly 
kxiger,  nor  moved  out  of  the  placethe^  were  feen  in^  which  pats  us  a  little 
more  to  examine  their  Working ;  and  we  did  conclude^  that  not  only  then 
but  is  the  Fury  alfo  of  its  ruoning,  it  made  itfelf  certain  cn^d  Gutters 
t0  ruA  io,  to  k(ep  itfelf*  as  it  were,  from  thei  Air,  which  by  degrees  did  coot 
and  fix  it ;, as  more  plainly  appeared  above  at  the  Mouth,  where,  the  firft^ 
Time  of  our  going  thither,  we  found  the  Sciarri  generally,  thus  cold  and 
fix'd.   .  And  hence  alfo  it  might  proceed,  that  thefe  UvQifinArr,  meeting*  with* 
any  Bank  or  high  Ground,  would  puff  and  fwell  up,  tifl  they,  had  bvetx^ome- 
i(  r  fo  that  in  many  places,  eipeciaHy  under  the  Walls  of  Cataiea^  were  Val-  * 
leys  of  thofe  Sciarri,  aqd  the  Fife. never  broke  forth,  oc'difcovewd  itfelf  in^ 
tliofe  Screams-,  un^l  it  had  gained  its  Heighcj  for  thofe  Rivulets,  ever  went 
declining. 

It  having  fpent  z  Days  about  Cafonea,  we  again  went  up  to  die  Mouth, 
where, now,,  with^ul:  any  Daqgpr  of  Firtmjifies,  wecodd  takea  free  View 
both  of  the  old  wd  new  Chamtl  of  the  Fir^,  and .  of  that  great  Mountain  of 
Allies  oaft  up.  T^iat  which  we  gueis  to  be  the  old  Btd  or  Channet,w$s  a  three- 
cornerM  Spot  of  about  lAcres^  with  »  Craft  or  Sciarri  at  the  Bottom,  and  up- 
on that  a  (maU  Cr uft  or  Surface  of  Btimftme.    It  was  hedged  in  on  each  fide 
with  a  greatBank^  or  Hill  oiAjh^s ;  and  behindhand  at  the  upper  £nd;rofe  up 
that  huge  Mountain  of  the  ianie  Matter.    Between  thofe  two  Banks  the  Fire^ 
feems  to  havahad  its  PafTage.     At  the  upper  End  in  the  Nook,  upon  a^lictle 
Hillock  or  crufted  Sdarri^  was  a  H4e  abK>ut  lo  Foot  wide,  whence  it  is  pro- 
bable the  Fireiflued,  audit  might  have  had  feveral  other  fuch  Holes  fince,. 
either  crafted  over,  or  covered  with  Afties.    At  the  Bottom  of  this  Hole  the  • 
Fire  was  feen  to  Bow  along,  and  below  it  was  a  Cbarmeloi  Fire,  beneath  that 
Surface  of  Sciarri,  which  being  cleft  a-top  for  fome  Space,  we  had  an  eafy  and ' 
Icifurable  View  of  the  Afe^/ flowing  along,  whole  Superficin  might  be  a  Yard 
broad,  tho  poffibly  it  carried  a  great  Breadth- underneath,  the  Gutter  going 
floping.     What  Depth  it  had,  we  could  not  gueis ;  it  was  impenetrable  by^ 
Iron  Hooks,  and  other  Inftrumcnts  we  had*     We  were  very  defirouito  have 
got  fome  of  this  Matter  at  the  Spring-head^  but  we  could  penetrate-  no  more 
into  it,  than  with  one's  Finger  into  the  Palm  of  the  Hand.     'Tis  likely  that 
fome  Running  may  have  been  more  yielding  than  we  found  this;.    From  this-^ 
Chamtel,  but  efpecially  from  that  Hole  above  it,  iiTued  great  Store  o^aftrong 
fulpburcus  Smoiij  wherewith  fome  of  our  Company  were,  at  firft,almoft  ftiRed,« 
thro  Inadvertency.    About  once  in  a  Quarter  of  an  Hour,  there  woald  rife 
a  Pillar  of  Smoak,  or  Afhes,  but  nothing  comparable  to  the  former,  which  ^ 
feemcd  to  come  from  the  middle  Top  otthat  new-made  Mountain. . 

At  this  our  laft  being  at  Qatanea,  we  found  the  People  bufy  in  barricading  ^ 
the  Ends  of  fome  Streets  and  PalTages,  where  they  thought .  the-  Fire  might 
break  ia ;  and  this  they  did  by  pulling  down  the  old  Hduies  thereabouts^and ' 
laying  up  the  loofe  Stones  in  manner  of  a  Wall,  which,  they  faid,  would  refift  . 
the.Fire^.as  not  being  mixt  with  Umi  thougliit  was  the  great  Weight. and . 
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Force  of  that  fiery  Matoer  in  preffing  {otvmtiy  and  not  its  bnmkif^  t!Mi 
overthrew  the  Buildings,  as  plainly  appeared  in  the  Comment  df  the  Benet^^ 
tines,  Md  in  the  Tcwi^mdby  where  the  great  Deluge  of  Fire  did  ponr  itfelf ; 
it  noc  bieaking  into  the  City^  bat  pouring  itfelf  over  the  fPkSs,  as  hath  btixk 

Unco  this  very  time,  ^cis  faid  to  have  ran  a  Mile  ihto  the  Sea,  and  as 
much  in  Front,  tho'  it  was  mnch  lefs  when  we  Wett  there.  The  Shdre  gbes 
gently  declbing ;  having  at  the  Etcremity  of  the  Sciarri  atout  5  FathoM^ 
and  ^bont  half  as  nmch  they  are  above  Water.  The  Sttpeffkfieii  of  the  Wa« 
ter,  for  20  Foot  or  mote  of  thofe  Rivulets  of  Fire,  was  hotter  than  to  en- 
dure one^s  Hand  in  it,  tho'  deeper  it  was  more  temperate ;  and  thofe  iif6 
&iarri  &ill  retained  their  Fire  onder  Wat^r,  as  we  faWj  wh*n  the  Surges  rf 
the  S»  recreated  back  in  their  ordinary  Reverberations. 

The  general  Face  of  tbefb  «S:tVirr»,  ky  in  feme  refped,  not  muoh  unlike, 
from  the  Beginning  to  the  End,  to  the  River  of  Tharms  in  a  great  Froft,«  the 
Top  of  the  Ice  above  Bridge ;  I  mean,  lying  after  fuoh  a  rugged  Manner  in 
great  Flakes :  but  its  Cdmir  is  quke  different,  beiag  ttic&  of  a  dark  dust^ 
Bl^e,   and  fome  Stones,  or  Roclcs,  of  a  vaft  Bignefs,  of<9fe  and  folid. 

But  notwithflanding  tbett  Ruggidfufs,  and  Score  o(  Frfe,  whi^  We  o^ftM 
fee  glawing  in  the  Qetts  and  Cavities,  we  made  fliHt  to  rtimble  oYer  a  good 
pare  of  them  ;  as  'cts  (aid  aifo,  that  People  would  do  the  iame  in  its  greateft 
Violence  o£  Btotiing' :  For  as  thofe  live  Sciarri^  and  thofe  Rivers  of  Fire  them- 
fdves,  Avere  fo  tough  and  impenetrable  as  to  bear  any  Weight ;  fo  the  Su- 
perficies of  the  Sciarri  might  be  touched  and  handled,  the  Fir^  bdog  ihwaiil, 
and  not  to  be  difcecned  font  near  hand,  efpeeiaHy  in  thef  Day-time.  And 
^twas  fomewhat  a  ftrange  Sight,  to  fee  fo  great  a  Riv^er  come  fo  tamely  for- 
waxd  ;  for,  as  it  approached  unto  any  Hou&,  they  not  only,  at  good  leifore, 
removed  their  Goods,  but  the  v«ry  Tiles  and  Beams,  and  wlmt  elfe  was 
moveable* 

I  fliall  add.  That  the  whole  Country,  from  the  very  jyaBs  o(  Catania  to  2<S 
Miles  on  this  fide,  is  full  of  thofe  old  Sciarri y  which  former' S^^/f/owr  have 
caft  forth,  tho*  the  People  remember  none  fo  big  as  this  laft,  or  that  burft 
out  fo  low.  This  Country  is,  notwithftanding,  well  cultivated-  and  inhabi- 
ted :  for  length  of  time  hach  either  mollified  much  of  thofe  old  5l:/iim,  or 
new  Moulds  or  Aflies  have  overgrown  them  ;  tho'  there  ftillrftrtaihs  nAich 
Country,  which,  it  may  be,  will  never  be  made  feH^iceable. 

What  is  the  perpendicular  Height  of  this  Mountain,  I  cannot  learn.  It 
cannot,  perhapa,  be  rightly  taken,  being  fo  fubjeft  to  alter  itS  Height  ahd 
Shape  :  But  it  is  a  very  goodly  Mountain  to  look  upon,  as  one  partes  by 
Sea  to  the  Eaft  ward,  (landing  alone  by  itfelf,  rifingtronl  the  very  SHdre  ; 
and,  at  Ihorteft  Paflage,  is  reckoned  twenty  Miles  up  to  the  Top,  tho'  ftoiti 
Catanea  it  hath  thirty  Miles* as  foefoiie. 

,  A  good  Quantity  of -^/  being  taken  up  in  divers  Pa!<S  of  and  about 
Mtna,  fome  at  the  Top,  or  the  Mouth  of  the  new  made  Mountain^ 
fome  a  Mile  cS;  fome  four,  fome  ten-  Miles ;  fbme  but  half  a  Mile  dtftSrit, 
and   others  on.  the  Skirti'  of  the  faid  Mountain  i   the  four  ftrd-w^re 

found 


^Ad  rtty  drf  liltt.Ddfc  i  hitt  the  two^laicer  btiog  very  moifty:  tUougB  in 
i$««^  (a»  we  ^re  in6MmM^>t:he]i  ha^4  Iain  a  gpodi  wUe  expofed  to  tfael&it  of 
theSitfi):  befi4es>tbat^  tho  two- toft  differ fmm  cMatiotfatrj  iiiichitt  on  fort 
^^thom  QQniiib  of^baedand  fmalll.pi»ps»tlife  <ukct: at voryMv ditty  Gtakns ; 
]^  ti9t;)t.inoift^  «0d  of  ^  vitiriolate  Ta&v 

Some  of  the  Sciarri  are  coarfer,  taken  up  at  fome  diftance  from  the  Moutb ; 
and  of  thefe  tomt  black,  with  a  Cruft  oft  Bri^m^.  fbme  of  a  rod  HeWj  o-^ 
thccs  axe  finer,  and:  iaid^to  be  got  oat  of  the  Gutters  of  Fire  at  the  very 
Moucb.  JBotfa.thefe  kinds  are  light ;.  burthen,  there  isu  third  fort  of  Stone, 
wr>ifQUd.  and  ponderous,  wfaidt.reeBia.tobemade:up;of  a  Omflus  of  divers 
lifioerala  melted  together. 

The  Fire  fprcad  about  tliree.  Miles  in  breadth,  and  feveoteen  Miles  in 
len^ih. 


I.  WheotheEafterly  Wiodhadbkywnabouti^ory  Weeks,  till,  ^AkJUc^unt 
Igueis,  about  tfas  fourth,  of  Jtme^  1693^  the  Mountain  in  the  Ifland  «Sirr^  ^^5^ 
b^gaq  early,  in  tfa&Mpniing,  about  liteyrhieak,  tocaft  out  more  Fire  than^omMiasfn 
ordinary,  Mfhichcontimied  for  5  or  5  Days  ^  dunng  which  it  wasdaskaad^i!^'/^' 
doudy  Weather  :    till  at  la&:  it  brought  forth,  not  only  a  moft  prodigious  ».^^^^>!' 
Flame,  but  alfo  fuch  a.  bkck  and  uilpbnsous  Vapour,  that,  the  Infaabi-..!B.i^. 
taQi:s.Qf.Hi/Io  (being  a  Village  in  tbe.  wrftem  part  of  the  Ifland,  and  nearefti?*^'* 
te  ithe  Openingi  of  the  Mouotait^ ; were  wholiy-  covered  by  it ;  and  after- 
wards.  foifoysed  a/  whole  Stream  of  bumifig  Brinfbne,  wfaiob  confijmed 
many^  that,  coukl  not  efoape*    Afterward  xhe^ Inhabitants  perceived,  that  a^. 
Part  of  the  fakl  Mouetun  was .  funk .  down ;  and  three  or  four  Days  afires 
another  Part;    and  fo  fcom  time,  to  time,  until  the  buming.Lake  wa»  be* 
come  aknoft' as  great  as  half  of  the  Ifland  :  Wherefore  the  Inhabitants  weno 
Oft  board  of  .their  Verbis .  and  Beats^  from  whence  they  peoocived  that  huge  - 
gteac  Pieces  of  the  ]Mountain  fell,  into  this  fiery  Lake,  as  into  a  botcomie&> 
Kt,  with  a  moft  prodigious  Noife,  as  ifa^  whole  Qannon  werer  difcfaapged.> 
But  the  moft  remarkable  thing  was,  that  the  more  vehement  the.  Fire  was^^ 
tbe/lellev  the  Ifland  was  ihakem    The  Inhabitants  of  another  Town. called^ 
Wir^  uponitheE&ftf<fide  of  the  Ifland^  noti.  thinking'  thenofeke^  in  fo*  great  f 
Dan^r,  (the  OpeiziDg,  or  fiery  Lake  beixig  yet  at  fome  diflaace).  remained  i 
a  Month   longer,  until   they  faw  the  fame  continually  approaching  them. : 
They  observed  that  when  great  Pieces  fell  down,  and  that  the  Lake  be* 
came  wider,  the  Noife  was  fo  much  the  greater  :   fo  that  they  faw  no  like^- 
lihood,  but  that  all  the  Ifland  would  be  fwallow'd  upr    Wherefore  they  una* 
uimoufly  tranfported  themfelves  to   BattdOj  leaving  all  their  Moveables:  for^^ 
want  of  Veflels,  and  arrived  at  Anbi^fna  this  18th  otjuly  i6pj. 

Several  burning  Mountains  have  now  been  filled  up  and  quenched; 
others  hare  b^un  to  open  themfelves,  and  .caft^  out.  Fire,  as  int  the  Ifle* 
Cbiauu 

There  is  likewtfe  a  burning  Mountain  upon  thei  Ifland  O/e^^.-  And  in  ^ 

an  infinite  Number  ef  Places^  dieie  is  hot  Water  fmiBd^^  if:  you  ^  dig>  but  i  o 

Etetdeep* 

In- 
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In  the  Mountains  olTemata,  is  always  heard  a  terrible  }fo\{e^  as  of  <£b 
Crying  of  a  great  many  People,  cauied  by  the  Fires.  It  often  cafteth 
out  Stones, .  and  is  probably  exceeding  deep;  and  the  rather,  beca\&  it 
is  likely  that  the  ieveral  Doming  Mountains  of  the  Molucca  Iflands,  are 
beneath  confumed  by  the  fame  Fire,  which  joineth  the  fpacious  Openings 
.together. 

The  burning  Mountain  upon  Banda^  cafteth  forth  a  prodigious  Quan- 
tity of  Smoak  ^and  Aihes,  oftentimes  much  Fire ;  and  makes  a  Noiie 
.as  if  a  great  many  of  the  greateft  Ginnon  were  heard  all  at  once. 
This  iMountain  hath  caft  out  £o  ^  many  Stones,  (and  fome  near  fix  Foot 
long)  that  the  adjacent  Sea,  which  has  been  forty  or  fifty  Fathom  deep, 
iis  not  only  fiil'd  up  .there,  but  they  become  many  Fathoms  higher  than  the 
Water ;  whereby  it  may  be  conjedured,  how  large  the  inward  Cavities  of 
this  Mountain  are. 
^y-""-^"-  a.  After  feveral  vain  Attempts,  to  fearch  and  examine  the  Conftitutioa 
»«^-  p-4a.  Qf  jh^  Opening  of  the  Burning-Mountain,  in  the  Ifle  o(Tematai  at  laft,  ha- 
ving pafled  thro'  great  Difficulties,  and  mounted  very  dangerous  Precipices^ 
we  arrived  at  the  Top,  OElob.  ii.  1693.  When  I  firft  approached  this  terrible 
fire-votniting.Ofemng,  wherein  there  is  an  inexpreflible  Noif<^  I  could  fee  no- 
thing of  the  inward  Parts,  by  reafon  of  the  Smoak  :  Wherefore  I  went  back 
a  little,  tarrying,  for  abetter  Opportunity.  After  fome  time,  I  found  the 
Smoak  very  much  diminifti'd  ;  and  making  haftetothe  Mouth  of  it,  I  (aw 
the  Opening  ivhich  is  underneath  the  North-fide,  from  whence  the  Cavity 
extended  itielf  towards  the  South,  till  the  Edges,  on  both  fides,  came  to  ter- 
minate at  the  North-fide  of  that  which  was  fallen  in :  Wherefore  we  went 
towards  the  Eaft-fide,  to  look  into  the  weftem  Cavity  ;  but  we  iaw  nothing 
but  a  fiery  and  flaming  Subflance,  and  the  Conveyances  of  it.  We  did  not 
venture  to  go  to  the  North-fide,  to  fee  into  the  South  Cavities  ,  not  only  be* 
caufe  of  the  Southerly  Wind,  but  alfo  becaufe  'tis  like,  that  the  mofl  fpa- 
cious Antra  are  on  the  South-fide,  which  caufeth  the  Smoak  to  be  driven 
Northerly  j  and  becaufe  we  had  formerly  met  with  Pieces  of  burning  Matter, 
that  were  caft  out  towards  the  North-fide.  Having  feen  enough,  and  ^tisfy 'd 
my  Curiofity,  we  withdrew,  and.  returned  to  Malayen,  bringing  with  us 
fome  Pieces  of  Branches  of  the  fruitful  dove-trees  that  we  had  pafied 
by. 

The  Northerly  fide  of  this  burning  Hole,  is  at  the  utmoft  Height  of  the 
Mountain  to  the  Northward,  or  from  Hori.  To  the  Weft  and  Eaitward  of 
it  there  is,  on  each  fide,  a  Hill  higher  tlian  the  Brinks  of  this  /&/e,boch  of  them 
grown  over  with  iletfi  or  Gi»e,  by  the  Inhabitants  czVi'dCamuicMna  :  The 
moft  wefterly  is  fituated  more  northerly  from  the  Hole ;  on  the  South-fide  of 
this  we  got  up.  The  moft  eafterly,  on  the  contrary  part,  lieth  more  back- 
wards from  it,  and  to  theSouthward  of  it.  The  Southerly  Hill,  on  the  Weft-  . 
fide  of  the  Mountain^  turns  about  to  the  Eaftward,  with  a  Rift"  or  Ridge,  and 
terminates  at  the  North-fide  of  the  Mountain.  The  MmA  of  this  forful 
Hole,  on  the  Weft  and  SonthrEaft  fides,  is  furrounded,  as  by  a  Bank ;  each 
Bank  having  a  feveral  Ditch^  and  the  Brink  of  the  Mouth  is  upon  the  higheft 

Part, 
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part  defcending  on  the  Outfide.  The  three  HiUets  hetreft  to  the  Hole  are 
quite  barrel,  and  nothing  but  Stone  ;  but  the  moft  remote  is  covered  with 
thick  Reeds. 

Round  about  the  Hole  lies  fcattered,  much  of  the  Matter  that  hath  been 
caft  forth ;  and  it  is  perceivable,  that  it  muft  be  foft  when  it  comes  out,  be- 
caafe  it  falls  flat,  according  to  the  Figure  of  the  Place  where  it  falls.  The 
Cohur  of  it  is  dark  green,  not  clear,  but  (bmewhat  grey  ;  and  this  Matter 
generally  does  burft,  or  feparate  itfelf  as  the  Dung  of  a  Cow.  There  are  of 
this  both  great  and  fmall  Pieces,  now  turned  into  Stone,  being  inwardly 
blackifti,  and  fpongeous,  mixt  with  white  Spots  :  And  to  give  you  fome  fur«- 
tber  Particulars  ot  this  burning  Mountain,  I  have  obferved,  that  the  ex- 
treameft  or  moft  foutherly  round  Bimk,  is  all  covered  with  Camiacamta ;  and 
it  is  the  higheft  alfo.  The  Smoak  which,  in  refpeft  of  Malajen,  feemed  to 
come  forth  out  of  a  higher  Place,  now  in  the  defcending  of  the  Mountain, 
doth  notwithftanding  feem  to  come  forth  at  the  fame  Height. 

There  is  a  barren  i//i7,that  feems  to  be  fituated  on  the  North-fide  of  the  Tof^ 

a  little  defcending  towards  Malayen^    but  it  is  about  the  jGime  Height  as  the 

higheft  Top  that  is  feen  from  Malajen.    Furthermore,  the  Reafon  why  the 

SmoiJt,  feems  to  come  forth  from  a  higher  Place,  is  becaufe  the  Opening  is  more 

foutherly  ;  and  then  in  regard  of  only  Malayen^  it  feems  that  the  Smoak  comes 

forth  more  towards  the  midft.     Wherefore  I  do  certainly  believe,  that  the 

right  Opemngiormtxly  has  been  where  the  round  Banks  now  lie ;  that  is,  to 

the  Southward  :  For,  whereas,  after  a  good  Space  of  violent  Burning  there 

groweth  a  fmall  Bank ;  any  Perfon  that  fhould  fee  the  Situation,  would  be 

of  my  mind.    And  befides,  it  being  9  or  lo  Years  fince  the  laft  Burning  was 

perceived,  there  are  to  be  feen  round  about  the  Opening  (befides  the  Bar- 

rennefs  on  both  fides,  which  is  fome  difiance  from  the  Opening,  in  defcending 

towards  the  Weft  and  North-fides,  as  alfo  above  on  the  South  and  Eaft-^fides^ 

Trees  all  about,  of  an  equal  Thicknefs,  as  all  grown  fince  that  time,  and 

now  newly  burft  and  burnt  by  the  Fire. 

Laftly,  My  Opinion  is,  that,  altho  the  Smoak  of  it  hath  not  been  feen  from 
below,  the  Fire  neverthelefs  hath  not  difcontinued  ;  becaufe  the  inward  Noife 
is  fo  terrible,  that  any  Perfon  whofoever  hears  it,  will  judge  with  me,  that 
it  is  a  bottomlefs  Pit  of  the  vehementeft  Fire,  which  cannot  be  quenched  while 
the  World  lafts.  The  Horror  and  Danger  that  one  undergoes  who  will  fee 
this,  is  rather  to  be  conceived  by  Thoughts,  than  expreffed  by  Words. 

3.  Nov.  2.  1694.  A  very  thick  Smoak  was  feen  about  the^op  of  the  Mount  By 


Gomtong  ApyyWhich  was  much  augmented  on  the  21ft  and  aid,  and  thatNight  **®'P'  ^^^ 
the  F/tfw^  broke  out :  On  the  23  d,  24th,  and  fome  following  Days,  the  Fire^ 
was  continually  encreafingon  the  Weft-fide,  and  with  fuch  Blows,  as  if  the 
greateft  Pieces  of  Cannon  had  been  difcharged :  fo  that  we  were  fearing 
that  the  whole  Mountain  fhould  have  been  caft  upon  us.  A  Day  of  Humilia- 
tion and  Prayer  was  proclaimed  by  tJie  Government  agaioft  the  7th,  throughout, 
all  Banda.  Sometimes  the  Mount  brought  forth  fuch  a  Noife,  as  the  greateft 
Storms  can  do  about  the  Rigging  of  a  Ship,  or  a  Building  on  Shore  ;  and  af- 
terwards followed  Stones,  on  the  Weft-fide,  as  for  as  the  Sea,  which  was  a  hor^r 
Vol.  II.  E  e  e  rible 
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rible  Speftacle.  Fifhermen  have  related  to  me,  that  fo  many  Stones  htire^ 
been  call  out  already,  that  the  Place  where  they  ufed  to  fi(h  with  Lioes  at 
40  Fathom  Water,  is  now  dry  ;  and  the  Fire  cometh  out  of  the  Water  fo  ve- 
hemently, that  it  is  dreadful  to  fee,  and  the  Water  is  ib  hot  that  we  can- 
not come  near  it  :  And  now  the  Mountain  bumeth  mod  towards  the  Side 
of  the  Loutoir.  The  Trees  on  the  Eaft  and  Weft  fide  arc  altogether  fpoil'd^ 
and  the  Weft-fide  is  covered  with  Stones  God  knoweth  how  high..  The 
Stink  of  Brimftone^  during  the  Wefterly  Monfoon,  is  fo  intolerable,  that  one 
could  fcarce  endure  it  in  the  Streets  o(Neira,  where  it  caufeth  a  great  Sick- 
nefs.  The  Water  which  runneth  down,  is,  by  reafon  of  the  Brmftime  and 
Salt-Petrey  become  four,  and  without  a  natural  Tafte.  The  Gardens  which 
were  on  the  Gownong  Afy^  and  formerly  brought  forth  great  Store  of  Fruits 
for  Man's  Livelihood,  are  partly  covered  with  Stones,  and  partly  dcfert. 
The  greateft  fear  is,  becaufe  it  is  confum^d  inrjjardly  towards  the  old  Hok, 
which  was  blown  up  in  the  Year  161^  ;  and  becaufe  the  Fire  feemeth  to  take 
its  Courfe  towards  the  South-weft,  and  that  it  being  quite  holk)W  there,. 
will  tumble  inwardly,  or  be  fubverted. 
Br-* — ib.  4.  The  Mount  Gtnimmg  Afy  cafteth  out  Stones  round  about  the  Mountain, 
^^^^'       and  the  Fire  afccndeth  fo  high,  that  we  can  fee  it  above  the  High-land  at 

Denter. 
J?r — ih.        y.  yioxxnt  Gcfwmng  Apy  (burning  continually)  doth  caft  out  fo  great  a 
^*^^*'       Quantity  of  Fire  and  Afties,  that  the  Tr^tfx  of  the  Country  Neira,  and  part 
^  oi  thofe  on  the  high  Country  of  Loutoir^  is  fo  much  covered  with  A(hes, 
that  not  one  good  Fruit  is  to  be  expeded  from  them. 
By — lb.        6.  At  Neira  there  is  neither  Leaf  nor  Herb.     The  Ground  is  covered  witlv 
Stones  arid  Ajhes ;  one  half  of  the  high  Country  is  likewife  in  a  fad  Condition, 
many  Trees  are  wholly  or  partly  dead,  and  the  reft  lingring.    There  is  not  one 
Houfe  at  Neira  without  Damage,  feveral  are  quite  demoliftied.  to  the  Ground 
by  the  Weight  of  the  Dufl  and  Afi>es, 

Thofe  of  Denter,  IVeyer,  Celam,  and  the  inward  Coaft,  as  far  as  Walkings 
have  likewife  a  fad  Experience  of  this  Calamity.  We  are  fometimes  vifited 
"With  Earthquc^es  i  and  efpecially  Afoy  nth  169^,  about  2  arclock  in  the 
Afternoon,  we  had  z  hard  Mtions. 
^Af.Nic*.  ^.  The  Mountain  Kemas,  or  Brothers,  in  the  Territory  oiMoMaddy  \% 
*a8^s'a^' blown  U?  with  a  moft  dreadful  Noife,  as  of  the  hardeft  Thunder,  which 
caufed  Darhnefs'  and  an  Earthquake,  with  very  heavy  Blows,  and  othct 
difmal  Signs  at  Ternata :  Which  Noife  hath  alfo  been  heard  at  Amboyna. 
The  Mountain  of  Srimftone  upon  Amhoyna,  caird  fVawany^  does  alfo  htm 
dreadfully. 

From  all  which  it  feemeth  evident,  that  in  thofe  Parts  and  Seas,  there  are 
fubterraneous  Fires^  having  a  mutual  C^mmunicatim  one  with  another  :  which 
God  knoweth  but  may,  at  fome  time,  caufe  the  fudden  Subverfimn  of  tliem>. 
d*nd  confequently  a  notable  Change,  or  Alteration  of  the  World's  Globe 
T^kofe  who  have  feen  thefe  Things  with  their  own  Eyes,  have  told  me, 
than  when  a  Hole  is  made  in  the  Ground  iQ.ot  12  Foot  d»p^  the  Ground  is 
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XIV.  1.  Ontht  19th  o(  Jan.  i66i  at  divers  Places  near  Ox/orJ^  was  ob- ^  **«^^- 
ferved  a  fmall  Earthquake  towards  Evening.    In  O^^ord  itfclf,  I  do  not  hear  KitrfT*^ 
tiiat  it  was  obferved  to  be  an  Earthquake ;  yet  I  remember,  about  that  time  It^lX^^ 
(whether  precifely  then  or  not,  I  cannot  toy)  I  took  notice  of  fome  kind  oUio.p,iw. 
odd  Shaking  or  Heaveing,  I  obferved  in  my  Study,  but  did  impute  it  to 
the  going  of  Carts,  or  Coaches,  fuppofed  to  be  not  fiir  off ;  though  yet  I 
did  take  notice  of  it,  as  a  little  differing  from  what  is  ufui^  on  fuch  Occa- 
fions,  and  wondered  the  more  that  I  did  not  hear  any  :   But  not  knowing 
what  elfe  to  refer  it  to,  I  thought  no  more  of  it.    And  the  like  Account  I 
have  had  from  fome  others  in  Oxford^  who  yet  did  not  think  of  an  Earth^ake, 
it  being  a  rare  thing  with  us. 

I  find  my  Notes,  concerning  my  Thermofiofe  and  Barofcofe  £^r  that  l)ay  to 
be  thefe. 


i66i.  January. 
Day.       Hour. 

7%ermo. 
Inches, 

Barofc. 
Inches. 

Weather. 

ip.    8.  Mum. 

p.  Even. 
20.     8.  Morn. 

I4ii 

I4i 

144 

2J»T 
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2S1 

HardFroft.    Clofe. 
Hard  Froft.  Qoudy. 
Rain.             Wind. 
Sunfhine.      Wind. 

I  hear,  it  was  oMerved  at  Bkchington^  above  5  Miles  to  the  North  of  Ox- 
fordy  and  fo  along  by  Boftol^  Hortony  Stanton  St.  yohn\  and  fo  towards 
Whately^  which  is  about  4  Miles  Eaftward  from  O^ord.  Not  at  all  thefe 
Places  at  the  fame  time,  but  moving  forwards  from  Blechington  towards 
IVbately:  For  it  ivas  at  Stanton  about  6  of  the  clock,  or  later  (as  I  underftood 
from  Mr.  Bayky  who  was  there  at  that  time)  but  had  been  at  Blechington 
a  good  while  fooner.  And  I  am  told,  that  it  was  taken  notice  of  by  Dr. 
Holder,  (a  Member  of  our  Society)  who  was  then  at  Blechington,  to  be  ob- 
ferved by  thofe  in  the  further  part  of  the  Garden,  fome  very  difcemable 
time  before  it  was  obferved  by  thofe  in  the  Houfe ;  cre^ng  forward  from 
the  one  place  to  the  other. 

1.  Riding  fome  what  late  betwixt  Oocford  and  a  Lodging  I  have  at  a  place  |>j^*Rob. 
4 Miles  diftant  from  it,  I  found  the  Cold  very  piercing,  which  put  me  upon  Ji^jp."*"* 
galloping  at  no  very  lazy  rate;  and  yet  before  I  could  get  to  my  Lodgings, 
I  found  the  Wind  turned,  and  felt  the  R^in  falling.  This  Accident,  con- 
Gdering  the  (hortne&  of  the  time,  and  that  it  was  preceded  by  a  fettledFro/2^ 
was  furpri^ing  to  me ;  being  one  of  the  gifcateft  and  fuddeneft  Alterations 
of  tlie  Air,  I  had  ever  obfervedv  $ofH> after  (by  my  Gueis  abput  an  Hour) 
there  was  a  manifeft  TrembliDg  in  the  Houfe  where  I  was,  which  {lands  high 
ki  comparifon  of  Op^d:  But  it  ^as  n^t  there  fo  gveat,  that  I  fliould  have 
taken  any  notice  of  it  as  an  Earthquake^  if  I  had  n6t  been  advertifed  of  it,  as 
being  taken  notice  of  by  the  People  of  the  Houfe.    Soon  after  there  hap- 

E  e  e  2  pened 
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pened  a  brisk  ^torm  ;  whereupon  I  fent  to  make  Inquiry,  at  a  place  called 
BriHy  which  (landing  upon  a  much  higher  Ground,  I  fuppoTed  might  be  more 
obnoxious  to  the  EffeAs  of  the  Earthquake.  The  Perfon  I  fent  to,  writ  me 
a  Ticket ;  whofe  Subftance  was.  That  the  Earthquake  there  was  mucii  more- 
condderable,  than  where  I  lodged  ;  and  that  a  Gentleman *s  Houfe  m  the 
Neighbourhood  trembled  very  much,  fo  .  as  to  make  the  Stones  mani&ftly 
to  move  to  and  fro  in  the  Parlour,  to  the  great  Amazement  and  Fright  of  all 
the  Family.  Tlie  Hill  whereon  this  Brill  (lands,  Lhave  obferved  to  be  very 
well  ftored  with  mineral  Subftances  of  feveral  kinds..  I  have  been,  inform- 
ed 'by  others  that  this  Earthquake  reached  a  good  many  Kfiles. 

3 .  I  conceive  the  fuhterranews  Steams  might  be  the  Caufe  of  fiich  a  Mii^ 

jl^^ii6.land  Earthquake.    And  I  know  no  furer  or  better  Way  to  find  out  the  Na? 

F-357*      ture  and  Properties  of  thofe  Steams,  than  byobferving  the  Efieds,  and.all 
the  Alterations  of  the  Air,  as  Mr.  Boyle  and  Dr.  fVdllis  have  done* 

JJ^^^        XV.  Sept.  17, 1683.  An  Earthquake  happened  here  at  Qxfird:  The  Rarity 

Srfoid,     of  fuch  Effefts  make  many  People    not  know  what  they  ane ;    and   by 

jWrThofpi- heightning  their  Surprize,  impofes  upon  their  Judgments.     One  fancied  it 

gott9n.isi.(o  t^e  che   falling  of  lomething  about  his  Houfe>  another  the  tumbling  of 

^^"'       Wood  ;  a  third  the  rattling  of  a  Cart ;  one,  one  thing,  and  one  another,  till 

either  a  mature  Deliberation,  or  Intelligence  from  other  Hands,  convinced 

them  to  the  contrary,  and  fatisfyM  them  it  was  an  Earthquake:  Befides,  the- 

ihort  Continuance  of  the  Trembling,  would  hardly  permit  them  to  make 

any  accurate  Obfervation. 

I,  for  my  part,  perceived  the  Sound  and  Motion  very  plainly ;  and  though 
when  I  faw  the  Clearnefs  of  the  Morning,  I  judged  that  to  be  an  Earthqu^, 
which  otherwife  I  might  have  thought  to  have  been  only  a  diftant  Thunder, 
yet  had  I  not  fo  elear  an  Impreflion  of  it  in  my  Mind,  as  to  make  any  con- 
liderable  Obfervations  of  my  own  :  So  that  what  I  can  afford  you,  will  be 
only  fome  occafional  Reflexions  upon  Earthquakes  in  general :.  and  Remarks 
upon  the  Intelligence  which  I  have  picked  up  here  and  there,  concerning 
this  in  particular. 

I.  This  Earthquake  happened  at  a  time,  in  which  fuch  Effeds  are  commonly- 
cxpcriencM,  if  we  may  credit  Ariftotky  who  tells  us.  That  they  are  moft. 
frequently,  tho  not  always,  in  ^/»^  and  Autumn ;  in  which  there  is  ge- 
nerally  a  greater  Abundance  of  Moifiure  fucked  up,  mofe  Vapours^  and  a 
larger  Quantity  of  Nitre^  (as  Experience  doth  demonftrate/  all  which. 
Ingredients  may  confpire  to  the  producing  of  an  Earthquake :  For  if  we 
confider  how  capable  they  are  of  a  la^e  Exfanfiou^  how  forcible  they  are 
when  rarefy  *d  in  VelTels,  eliofed  and  placed  over  the  Fire  i  in  JEoUfjks^ 
from  which  they  break  out  with  forcible  Blafts,  or  in  Winds,  wbidi  6e- 
quently  proceed  from  the  RarefaSHpn  of  fuch  Principles ;  we  may  fuppofe- 
that  thofe  P^afcurs  which  produce  fuch  great  Commotions  in  the  Air,  may 
caufe  aconfiderable  Difturbance  in  the  Earthy  when  pent  and  locked  up 
^y  Colda  or  gny  fuch  like  Accident. 

a,  Tho 
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1.  The  latter  part  of  the  firft  Week  in  September  was  fo  rainy,  that  moft 
People  were  apprehenfive  of  a  Flood,  and  upon  Sunday  the  9th  of  September^ 
there  fell  fome  very  confiderable  Showers  in  the  Afternoon;  but  from  that 
time  it  cleared  up,  and  to  the  End  of  the  next  Week,  continued  very 
warm  and  pleafiint  Weather.  The  Evening  of  Sunday  the  i6thy  was  in- 
clinable to  Froft,  and  the  next  Morning  it  was  found  to  be  a  very  hard  Froft, 
for  the  Seafon  i  and  thereabout  Seven  of  the  clock,  the  Day  being  very 
Clear  and  Calm,  the  Earthquake  happened-  The  like  Obfervations  or  Cold 
preceding  that  of  i66l  were  made  by  Dr.  Waits  and  Mr.  Boyle. 

3.  The  Quick-filver  in  the  Barometer  (as  I  am  told  by  the  Operator 
in  Chymifiry  here)  flood  as  high  then  as  at  any  time  theie  three  Tears  > 
which,  together  with  a  remarkable  Calmnefs  of  the  Air,  a  matter  general- 
ly looked  upon  as  one  of  the  Circumftances  which  accompany  Earthquakes^ 
aod  by  many  reckoned  among  the  Signs  which  fore-run  them,  may. 
he  fuiEcient  to  fhew  how  free  the  Air  was  from  Vapours  at  that  time ; 
and  furely  the  fewer  there  were  above,  the  more  may  be  fuppofed  below. 

4.  Ignes  Fatui  were  frequently  feen  a  few   Days  before  this  Earthquake. 
happened  i  which  may  pal's  for  a  probable  Argument,  at  leaft,  to  (hew  how 
fall  the  Earth  was  then  of  Damps  and  Exhalations ^  fince  a  Stench  that  hath  •. 
tainted  Well-water  after  an  unufual    manner,    hath  upon   the    fame  ac* 
counts  been  generally   reckoned  amongft  the  Signs    of  an  Earthquake^    by^ 
which   it  may  be  predided  :    For  by  this  it  was  that  Pherecydes  is  iaid  to 
have  prefaged  the  Eaithquake  o(  Lacedamon^  and.  iifr/wo/;^  mentions  another 
'who  pretended  to  the  fame  Fore-fighr,  by  tailing  the  Water  o£  a  very  deep. 
Well  in  the  Caftle  of  Lovain. 

5 .  The  Motion  of  this  Earthquake  was  not  of  that  forty  which  are  termed 
Pulfes  ot  Succejjicns ;  fuch  ''as  ftrike  the  Ground  at   right  Angles  with  a  . 
violent  Shock,  or  intermittent  Knocking,  fo  as  oftentimes  to  raife  the  Earth 
to  a  confiderable  height,  or  force  their  way  by  a  breach  :  but  it  appeared. 
rather  to  be  fuch  a  trembling  Motion  as  vibrates  and  fhakes  without  al- 
tering^the  Pofition  of  the  Earthy  and  leaves  all  things  in  the  fame  Pofture  in  . 
which  it  found  them.     For  it  (hook  the  Earth  with  a  Trenwlous  and  Vibra-v 
ting  Motion^  whofe    Reciprocations   were    repeated  with  a   great  deal   of. 
Qiiicknefs.     The  Pulfes  were,  as  I  could  perceive,  a  little  difcontmued,  and. 
jet  they  came  fo  thick  that  I  could  not  count,  them,  tho*  the  whole  Earth-  - 
5«^e  continued  here  fcarce  more  than  6  &fo;?rfj  of  Time  ;  and  when  that.. 
ended,  the  Miitus  Rejlitutionis^  or  fettling  of  the  Building  in  .which  I.was,  did . 
fieem  to  be  with  a  Crafh. 

6.  Now  as  Tremulous  and  Vibrating, Motions  are  proper  to  produce  Sounds,., 
fo  was  this  Earthquake  accompanied  with  a  hollow  Murmuring  Sound,  lik«  * 
diftant  Thunder,  as  I  haveobfcrved  before,  which  Sound  kept  time  fo  e\a£ty. 
with  the  Motion,  and  was  fo  conformable  to  it  in  all  refpeds,  that  it  plain-  - 
ly  appears  there  was  the  fame  Reafon  for  both.     To  thoie  that  were  with- 
in doors  it  appeared  to  be  more  confiderable,  and  as  it  were  in  the  Air  a-, 
bove,  occafioned  chiefly  by  the  fhaking  of  the  Building  ;  as  wemayguefs; 
by  a  Blow  or  Stjimp  in  a^Room,.  which  befides  the  principal  Sound  from  ' 

.  ther 
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the  part  whidi  is  ilricken,  caafes  another  obfcore  one,  together  with  a  fniall 
Shaking  throog^ioat  the  whole ;  and  in  the  Lahratorj  it  was  heard  more 
load  :  For  all  Sounds  have  a  great  advantage  there.  But  thofe  who  were 
abroad  in  the  Fields  and  open  Air,  perceived  with  a  gentle  Shakings  a  hol- 
low Murmur  towards  the  Surfiice  of  the  Earth,  not  unfitly  compared  to 
the  Groaning  of  fome  PUuiks  of  Elm,  A(h  or  Firr,  when  the  Application 
of  Fire  caufes  both  a  Trembling  and  Sound.  That  there  is  a  confideraUe 
Heat  within  the  Earthy  is  manifeft  from  the  Experience  of  Mines  working 
in  the  deeper  Grooves ;  from  thofe  hot  Springs  which  break  out  theoce^ 
from  Fermentations  occafioned  by  Mineral  Spirits.  Nor  is  it  lefs  com* 
monly  obferved,  that  fuch  Heats  and  Fermentations  within  the  Eartb  arc  atig- 
menced  by  Frolly  Weather,  when  the  Steams  being  more  pent  up  and  hindred 
from  breaking  out,  do  work  more  forcibly  upon  one  another.  And  chat 
Sounds  and  Tremblings  may  be  produced  by  fuch  Heat,  though  it  did  but 
work  upon  Air,  Watery  Vafours,  or  Nitre,  only  included  in  Pores  and  Cavi- 
ties, appears  by  feveral  Experiments  i  as  that  of  filling  Glafs-bubbles  half 
full  with  Water  and  Nitre,  which  being  fet  to  the  Heat  of  the  Fire  will 
tremble  with  a  fort  of  humming  Sound,  and  after  that  break  with  a  great 
deal  of  Noife  and  Violence. 

7.  This  Sound  as  well  as  Trembling  appears  to  have  been  the  fame  in  moft 
of  thofe  places  where  they  were  perceived ;  from  whence  we  may  infer,  that 
they  were  not  caufed  by  the  falling  of  the  Earth  or  Rack  from  the  upper 
part  of  fome  Cavern ;  nor  from  any  Commotion  of  Vapours  within  the 
Hollows,  as  Pow'der  works  in  a  Mine,  by  which  Similitudes  it  is  ufual  to 
expound  fome  Earthquakes :  For  then  it  would  have  been  perceived  more 
plainly  in  places  above  it,  or  thofe  that  were  near  adjoining,  and  not  equally 
confiderable  in  Towns  of  fuch  various  diftances,  as  0%jvri,  Biirfinrd,  Wat- 
lington,  Benfon,  Brill,  and  AiUbury  in  Bucks  ;  Waliingford,  Kadley,  Affletm, 
and  fome  other  places  in  Berkjhire  -,  with  many  more  round  about, 

8.  Yet  I  cannot  but  fay  that  it  was  lefs  confiderable  in  fome  places  than  in 
others  :  the  Men  of  fome  Touw  fpeak  dubioufly,  efpecially  towards  the 
North  of  Oxford ;  and  fome  talk  of  a  neighbouring  7own  feeling  it,  tho* 
therr  own  did  not.  Yea,  even  here  in  T'own  the  Earthquake  was  not  perceived 
fo  plainly  in  fome  places  as  in  others  ^  but  that  may  depend  upon  Circum- 
ftances,  as  the  Pofition  and  Form  of  the  Houfes,  or  fome  Accidents,  as 
Noife  and  Carts  intervening,  which  might  render  it  lefs  obfervable.  Be* 
•fides,  I  do  not  deny  but  there  may  be  fome  CumcuU,  little  Paflages  or  Hol- 
lows here  and  there  under  ground,  which  might  advantage  the  Trembling, 
and  elfewhere  more  folid  Parts  which  might  damp  and  obflruft  it. 

p.  This  might  occafion  fome  Difference  in  the  Sound  too.  One  perceived 
it  like  a  Voice  under  Ground,  but  he  could  not  tell  which  way  it  pafled, 
perhaps  there  might  be  a  Cavern  there.  Another  who  was  travelling  over 
Shotover  heard  the  fame  ;  and  it  is  very  likely  that  there  are  confiderable 
*i^|'^ws  there.  One  who  was  fifhing  in  the  Charge!  informs  me,  that 
whilit  his  Boat  trembled  under  him,  ana  the  leflcr  Fiflies  feemed  much  af- 
frighted. 
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^'gbced,  by  an  unufual  skipping^  he  heard  the  Murmur,  asr  of  a  tlCmg 
Wind,  'which  he  fancied  juft  then  breaking  out,  and  rumbling  upwards, 
but  felt  none.  The  like  Relation,  as  to  rumbling  in  the  Air,  I  have  from 
good  Hands,  concerning  fome  People  that  were  in  Dourton-Park  in  Buckingham^ 
pire;  which  I  mention  only  for  the  Diftance  (ake  :  for  moil  hereabouts 
agree  in  the  fame  Fancy.  I  myfelf  heard  it  like  a  diftant  Thunder ;  a 
Noiie  determined  to  one  Place,  not  fleeting  or  pafling  from  me ;  though  the 
OnStk  which  ended  the  (haking  of  the  Building,  little  deceived  me  in  my 
firft  Imaginations. 

Arifiotk  (de  Mundo)  calls  the  Earthquakes  of  this  kind,  by  the  Name  of 
B^MLi^  as  if  they  boiled,  becaufe  they  ply  up  and  down.  And  I  cake  this, 
that  happened  here,  to  be  no  fuch  forcible  or  irregular  EbuHition,  raifmg 
the  Earth  with  intermitting  Shocks,  as  that  of  Mechlin,  for  inflance,  Apr.  4. 
1540,  defcribed  by  Van  Helmom ;  but  a  regular  Effervefcence  of  inclofed  Va- 
pours, more  evenly  difperfed,  working  up  and  down  the  Earth,  with  a  trem- 
bling of  each  Part,  and  a  reciprocal  Agitation  of  the  Whole.  For  I  could. 
never  meet  with  any,  who  pretended  to  determine  from  w^hat  this  Earths 
quake  came,  or  whither  it  went. 

10.  All  who  felt  this  Earthquake,  fay,  it  happened  about  7  a-clock  ,*  but  I 
dare  make  no  inference  from  hence,  that  the  fhaking  really  was  in  all  Places 
at  the  fame  time,  unlefs  the  time  had  been  exaftly  obierved  to  a  Minute, . 
at  leafl:,  in  feveral  Places.     For  (ince  all  Tremors  and  Sounds  are  found  to 
move  above  15  Miles  in  a  Minute,  and  above  94  in  an  Hour;  and  confe- 
quently  the  Trembling  of  the  Earth,  paffing  along  with  a  continued  Noife, . 
may  be  fuppofed  as  quick  in  its  Motion  ;  it  might,  according    to  this  Cal- 
culation,  in  a  minute's  time,  have  reached  the  Extremity  of  its  Sphere  or  Com- 
pafs  :  For  the  Circuit  of  this  Earthquake  was  but  70  Miles,  or  thereabouts; 
its  largeft  Extent  was  from  South-Eaft  to  North- Weft;  the  leaft,  from  NS 
to  S.     For  it  was  perceived  a  little  fhort  of  Kirlington  N.  of  Oxford  ;  at  BJe^ 
djington,  and  at  Ailstury  S.  E.  where   it  was  perceived  plainly ;  as  alfo  at 
Thame,  which  is  E.  and  fo  at  Afion,  Kingfion,  and  Stoken^Church-HtTI ;  at  IVat^- 
Ungton    S,  E.  (fome  fay  at  Readings  which  is  more  S.  and  then  its  Compafs 
juay  be  fuppofed  larger)  at  IVaBingford S,  E.  h.  S.  as  much  as  any  Place ;  at. 
Abingdon  S.   but  not  fo  much;  not  fo  far  asFarington  S.IV.  hut  axBanipton. 
JV.  at  Burjird  to  the  North ;  at  Lo.  Harborough  N.W.  not  much;  at  IVoodftuk, 
which  is  more  N,  little  or  none ;  and  ^tGlymfton,  2  Miles  beyond  it,  not  at 
all,  as  I  am  informed-     But  this  is  a  very  inconfiderable  Space,  if  compared* 
with  that  which  happened  in  the  Southern  Parts  of  Norway,  Apr.  24.  1657.. 
and  took  up  160  Miles  in  Length,  and  fo  much  in  Breadth,  faith  Michael Peter^  • 
fpn  Efchok,  that  defcribes  it,  and  Kircher  mentions  one  200  Miles  in  Length 

11.  The  Eflfeds  too  of  this  £rtrr/7j«ai^  were  very  inconfiderable;  as  fha^- 

king  down  fome  Pewter,  in  a  very  few  Places ;  cafting  out  a  Truckle-Bed . 

Wejtwardi  which,  when  I  looked  upon,  I  found  fd  very  eafy  to  move,  and  apt . 

to  run,  as  alfo  the  Room  fo  fmooth,  and  declining  towards  that  Point, . 

that  I  could  as  little  infer  from  thence,  that  the  Motion  came  this  or  that.. 

Way,  as  from  the  falling  of,  many  Books  from  the  North-fide  of  a  Wai  e- 

houfe,  ^ 
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houfe,  when  a  few  only  fell  from  the  South.  And  of  whatever  nature  tte 
enclofed  Vapours  were,  which  caufed  this  Earthquake,  it  feems  as  if  they 
were  not  able  to  force  their  Paffage  through  the  Earth  (at  leaft  but  flowly  :) 
For  the  Air,  till  the  End  of  the  Week,  continued  fair;  tho'the  Week  cn- 
fuing  was  very  windy  and  boifterous. 

12.  We  have  Earthquakes  here  very  feldom ;  not  one  before  --for  alfntift  a 
Score  of  Years,  except  that  which  is  doubtfully  reported  to  have  happened 
about  four  a-clock  in  the  fame  Morning.  But  feeing  the  "Earth  abounds 
with  fuch  great  Variety  of  Matter,  which  may  produce  them,  as  alfo  with 
fo  many  Caverns  and  Chinks  of  fuch  various  Figures,  through  which  they 
may  be  agitated  with  fuch  different  Motions,  it  feems  more  eafy  to  fhcw 
how  they  may  begin,  how  they  may  be  carried  on,  how  they  may  produce 
•fuch  different  Effeds,  and  how  they  may  continue ;  than  to  determine  why 
they  (hould  happen  fo  rarely,  do  no  more  Mifchief,  or  be  flopped  fo  foon 
in  their 'Motion. 

q^^^Uihn    ^VI.  There  was  oxiothtr  Earthquake  (zx  more  confiderable,  which  hap- 
'Mid-iand    pened  0^.  p.  about  1 1  at  Night,  and  was  \n  Oxford/hire,  Northwards,  very 
^.*^"Jl^  much  ;  fome  fay,  they  felt  it  here  at  Oxford,     It  fpread  all  over  the  Mid-lani 
Tho.vigpt; Counties y  and  extended  into  Derby/hire ;  in  which,  as  in  the  Coal-Countries, 
^'**''^^*''it  was  very  violent.     They  report,  that  it  was  in  all  its  feveral  Places  at 
*the   fame  time,  not  determining  precifely,  and  that  it  produced  fome  re- 
markable Effedts. 

"tlfe^^i-      XVII.    I.  It -feems  highly  probable,  that  thefe  Tremblings  of  the  Earth 
Juy,  I (L-V proceed  from  the  fame  incensM  Matter,  which  finding  a  Way  at  other 
?J^j;-^*^times  thro'  the  Mfngibeffo,  has  fo  furioufly  broken  out  in  Smoak  and  Fire. 
a.»oa.p.8s7.This  appears  by  the  Tragedy  of  Catanea. 

The  Eruptions  of  thefe  Mountains  are  of  two  forts :  the  one  not  fo  \'ery 
violent,  as  to  difturb  much  the  adjacent  Country  ;  and  this  happens  once  in 
2  or  three  Months,  and  lafts  j  or  4  Days :  The  other  is  more  furious,  and 
of  longer  continuance  i  and  is  obferved  here  at  Naples,  to  happen  to  Mount 
Vefuvio,  once  in  about  80  Years,  as  I  heard  the  ingenious  Mr.  Peccacio  fay. 
Of  thefe,  the  laft  in  1532,  was  fo  very  violent,  that,  by  the  beft  of  his  Ob- 
'fen'ation,  it  caft  the  Rocks  3  Miles  into  the  Air.  Now  from  the  burning  or 
not  burning  of  this  Hill,  Naples  (and  without  doubt  the  fame  holds  in 
'Sicily)  calculates  its  Safety  or  Danger  oi'  Earthquakes  z  For  without  doubt,  the 
Matter  is  continually  burning  under  the  Mountain  ;  and  thofe  vaft  Clouds 
of  Smoak,  which  daily  iffue  out  of  the  Top,  if  the  Cavity  Iiappcn,  by  any 
Rock,  or  inward  Alteration,  to  be  ftopt,  muft  deviate  through  other  Paf- 
fages  under  ground,  heaping  up  continually  Magazines,  for  a  future  Cala- 
mity. Now  this  combuftible  Matter  feems  to  me  to  be  nothing  but  Nitre, 
mixed  with  fome  other  Minerals  and  Sulphur.  He  that  has  feen  the  Way  of 
making  Salt  of  T'artar  by  Deflagration,  where  you  mix  an  equal  Quantity  of 
pulverized  Nitre,  has  feen  an  exaft  Type  of  thefe  burning  Hills ;  for  after 
each  Spoonful  you  put  into  the  burning  Crucible,  arifes  firft  a  black  thick 

Smoak^ 
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Smoak,  after  which  the  fired  Mineral  boils  up»  as  if  it  would  over-mn  the 
Top  of  the  Crucible. 

The  Motion  of  the  Earth  is  not  from  the  Perpendicular,  but  Hmzomai ; 
as  appears  by  the  Cracks  in  the  Earth,  which,  they  fay,  are  to  be  found  now 
all  over  Sicily  :  'Tis  a  Vibration  fo  quick,  that  it  cracks  the  Glafs  in  the 
Windows ;  'tis  difputable,  whether  the  Reciprocmiom  of  a  Lure-String  are 
more  frequent.  Now  when  the  Vikatims  are  fo  quick,  and  the  Body  moved, 
fo  great,  the  Motion  muft  be  prodigioufly  violent.  We  obferve,  that 
Thunder,  which  is  the  EfTeA  of  the  Trembling  of  the  Air,  caufed  by  the 
fame  Vapours  difperfed  thro'  it,  encpuntring  one  the  other,  has  force  enough 
to  ihake  our  Houfes.  And  why  there  mayn't  be  Lightning  and  Thunder 
under  Ground,  in  fome  vaft  Repofitories  there,  I  fee  no  Reafon;  efpe* 
ciaily  if  we  refled,  that  the  Matter  which  compofes  the  noify  Vapour 
above  us,  is  in  much  laif  er  Quantities  to  be  found  under  Ground.  I  can 
attribute  this  HeriMmal  Trembling  to  nothing  elfe,  but  the  furious  Paffage 
of  the  incensed  Matter,  from  one  Grotto  to  another :  For  'tis  very  probable, 
thefe  are  continued,  in  fome  Parts  of  the  Earth,  for  (everal  Les^es  to^ 
ther ;  witnefs  your  laft  Earthquake,  about  4  or  $  Years  ago  ,*  which  was  felt 
(with  little  difference,  as  to  Time)  in  England  and  IreUmd.  Another  Con- 
firmation of  this,  is,  the  Manner  how  thefe  trembling  Fits  are  performed  ; 
"which  is  not  all  c^  a  fudden,  like  that  of  Gun-fovukr  in  a  Mine ;  but  is  (mall 
at  firft,  a&erwaids  gradually  more  terrible,  like  a  growing  "Temfefi.  A 
third  may  be,  the  Obfervation  of  fome  here  in  Naples ;  That  when  Mount 
Vefwuic  ceafes  to  bum,  the  Ssdfaterra  fends  out  its  Fumes  more  violently  ; 
&  vice  verfa.  Now  this  Sulfaterra  is  a  Hill .  near  Puzsude,  as  difiant  from 
Naples  on  the  one  hand,  as  the  Hill  Vefuvie  is  on  the  other ;  fo  that  ^tis 
more  than  probable,  that  Naples  ftands  upon  a  burning  Arch,  thro'  which, 
as  a  Pipe,  there  two  furious  Neighbours  do  reciprocally  receive  the  ehove^ 
{aid  Exhalation.  This  feems  to  me  a  growing  Evil  to  this  wealthy  and  po- 
pulous City ;  and  what  may  poffibly  mflke  go<>a  the  PredtAion  q(  Sanaz^arius, 
who  was  bom  here : 

Et  te,  qms  putet  hac  ?  Altrix  mea,  durus  Arater 
Vertet :  &  Vrbs,  dicet,  hoc  qoqne  clara  fide. 

2.  The  Ifland  of  Sctiia,  of  700  Miles  Circuit,  and  divided  into  3  Valleys,  s,  p. au^ 
began  on  Friday  the  ij^h  of  January,  169^3  about  half  an  Hour  paft  4  a-^jJJ^g^ 
clodc,  to  be  fenfible  of  the  Shake^  in  the'  Valley  of  Maiara  :  But  in  the 
two  other  Valleys  of  Emone  and  Noto^  the  Shakes  were  fo  terrible,  as  to 
throw  down  fome  Buildings,  obliging  the  Inhabitants  to  feek  Refuge,  either 
in  the  Fields,  or  with  Pniyers  and  Tears  implore  the  Divine  Pity  in  the 
Churches.  On  Sunday  following,  being  the  nth  of  the  (ame  Month,  at  20 
Hours  and  $  Quarters,  the  Hand  of  God  appeared  much  more  terrible, 
,  awakening  the  moft  lethargick  Sinner.  The  Sk^es  of  this  Eanl^fuake  did 
no  damage  in  the  Valley  of  Aiazara,  only  frightning  of  the  People. 

Vot.  11.  F  f  f  Palemw 
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Palermo  received  fome  Detriment  in  moft  of  the  Buildings ;  efpeciaQjr  the 
Palace  and  Hofpital  of  St.  Bartholomezv ;  the  Steeple  ot  St.  Nicholas^  belong- 
ing to  xht-AugujiineSy  \vas  ruined,  ^nd  fome  Hurt  done  to  the  Church  :  but 
little  Mifchiet*  elfe  d(Mie,  and  no  body  hurt. 

In  Mejpna^  all  the  Buildings  of  the  Theatre  are  fliatterM ;  the  Royal,  and 
Archbilhop's  Palace,  with  the  Seminary,  are  all  cracked.  The  vaft  and 
ftately  Church  of  the  Francifcans  broken  in  many  Places,  and  the  Roof  of  the 
Veflry  fallen  j  the  Steeple  of  the  Church  of  the  Arniunciatien  thrown  down,  with 
the  Death  of  the  Sexton ;  the  Top  of  the  Spire  of  the  Dome  cleft :  Many 
private  Buildings  were  throwli  down,  and  all  the  reft  fhored  iip  >  there  were 
but  few  Perfons  killed. 

Troinay  Randazoj),  Nicojia,  Cities  in  the  Mountains,  fuffered  in  their 
Buildings.  The  firft,  and  half  of  the  Mother-Church  deftroyed,  with  the 
Parifh-'Church  of  St.  Lucy,  and  was  much  damaged  in  its  Monafteries ;  one 
whereof  is  not  habitable  :  The  laft  had  its  Dome  very  much  hurt.  Cafiig- 
leone  had  the  Caftle  and  many  Houfes  thrown  down :  In  Franca  Vttta  and 
Littguagrojfay  the  greater  Part  of  the  Buildings,  and  fome  Churches :  Mafcali 
quite  ruined,  but  not  many  killed ;  moft  of  the  People  being  abroad^  at 
a  Proceffion  with  the  Reliques  of  St.  L^oiwr^  their  Proteftor. 

Aidone  received  a  confiderable  Mifchief  j  two  whole  (>iarters,  with  many 
of  its  Inhabitants,  being  deftroyed  :  In  the  Quarter  o?  St.  Laurence  there 
is  not  one  Houfe  ftanding,  and  the  Churches  ruined :  In  that  of  St.  Jamesy 
the  Church  of  the  Annunciation  and  its  Oratory  thrown  down,  with  jfevcral 
other  facred  Edifices.  In  the  other  Part  of  the  City,  which  (lands  lowers 
there  were  not  fo  many  Houfes  nor  Perfons  loft ;  yet  the  Church  of  Pope  Leo 
n  quite  flat,  and  the  magnificent  Church  of  the  Dominicans  in  Ruins,  with 
the  Convent  of  the  Reformats  OJfervanti,  one  of  the  beft  in  the  whole  Province. 

Ati  Aquileay  commonly  called  Jaci  Reale,  fituated  at  the  Foot  of  JEtna^ 
is  alnK)ft  quite  deftroyed,  and  its  Inhabitants  buried  in  the  Ruins,  with 
many  Convents;  amongft  the  reft,  the  femous  one  of  the  Offervantr Reformati. 

Act  St.  Antonio,  Act  St.  Filippo,  St.  Gregoria^  Pedara  Trecafia^ni,  Bonnacareu, 
JSicohfi,  Motta,  Meflerbiancoy  Fenicia,  and  feveral  other  fruithil  Villages,  fi- 
tuated near  MongibeEo,  are  deftroyed,  with  all  the  Habitations  of  pleafant 
Hills  about  Cataneay  which  are  now  in  the  Duft. 

PaternOy  about  12  Miles  (romCatanea,  a  populous  City,  at  the  Foot  of 
Mongibettoy.  loft  moft  of  its  Buildings,  all  the  Convents  of  Fryaw,  and  a 
very  fine  Monaftery  r  In  the  Ruins  were  buried  40  Perfons^  Adem^  had 
the  fame  Fate. 

Camaliano  Piemonte^  in  the  Valley  of  Emona,  Francofonu,  Palagma,  in  the 
Valley  of  Noto,  are  little  lefs  than  wholly  level'd,  and  about  300  Perfons 
deftroyed.  The  Marquifs  of  Francofonte  was  miraculoufly  faved^  by  leaping 
out  through  the  Crack  in  the  Wall  of  the  falling  Edifice. 

Catan$a,  one  of  the  moft  ancient  and  famous  Cities  of  the  whole  King- 
dom, honoured  by  the  Courts  of  feveral  Monarchs,  and  an  Epifcopal  See,. 
even  from  thie  Times  of  the  Apoftles^  giving  place  to  none,  in  the  Beauty  o£ 
ks  (a^red  Edifices  i  amonglt  whicb^  the  Dme  was  the  moft  fumptuous  and 

large 
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large  in  all  Skify^  adorned  with  exccellent  Pidures,  and  richly  fumiflied, 
and  blefled  with  the  Reliques  of  the  invincible  Martyr  St.  Agi^tha,  ho- 
noured with  the  Bodies  of  lev^ral  Kings  ;  befides^  it  had  a  very  liigh  and 
curioufly  built  Steeple.  Here  were  a  great  many  Nunneries ;  amongft  the 
reft,  the  Monaftery  of  the  Trmifjr,  and  that  of  St.  BenediB,  with  that  Prodigy 
of  ^X^orkmanfl1ip»  the  magnificent  Monaftery  of  St.  Nicholaf^  with  its  Tem- 
ple ;  a  Place  famous  for  feveral  Reliques.  Next,  the  Jefuits  College,  the 
Convent  of  the  Mimrites^  and  two  of  the  Dominicans;  the  beautiful  one  of 
Capuchins^  the  Imperial  Convent  of  the  QirmeHtes,  that  of  the  Reformed  Minp- 
rites,  that  of  the  Reformed  Augufiines,  with  feveral  other  Friaries,  with  an 
infinite  Number  of  the  antient  and  modern  Churches,  Colleges,  and  other 
publick  Buildings,  inhabited  with  23000  Souls. 

Its  Nobility,  many  and  antient ;  Learning  was  here  in  its  Glory ;  the  Ci- 
ti2ens  were  themfelves  learned,  and  Lovers  of  Knowledge,  affifted  with  the 
many  Privileges  granted  by  the  King.     The  Univerfity,  where  the   learned 
Laurel  was  conferred  on  the  Worthy,  made  this  Place  the  Sicilian  Athens., 
This  once  fo  famous,  now  unhappy  Catanea,  had  the  greateft  ihare  in   this 
Tragedy.    Father  Antonio  Serrovita,  who  was  to  preach  at  Catanea  the  Lent 
following,  was  on  his  way  thither,  on  the.  x  ith,  at  20  Hours  and  {,  and  at  the 
diftance  of  a  few  Miles  he  obferved  a  black  Cloud,  like  Night,  hovering  over 
the  City  5  that  there  arofe  from  the  Mouth  of  Mongibello,  great  Spires  of  Flame, 
which  fpread  themfelves  all  round  ;  that  the  Sea,  all  of  a  fudden,  began  to 
roar,  and  rife  itfelf  in  fwelling  Billows ;  that  there  was  a  very  great  and 
dreadful  Blow,  as  if  all  the  Artillery  in  the  World  had  been  at  once  dif< 
charged;  that  the  Birds  flew  about  aftonifh'd  in  the  Air;  that   the  Beafts 
and  Cattle  in  the  Fields  ran  crying  about,  affrighted  ;  that  his,  and  his  Com- 
panions Horfes  were  (b  ftartled,  that  they  ftood  ftock  ftill,  trembling  fo  as 
that  they  were  forced  to  alight ;  which  they  had  no  fooner  done,  but  they 
were  lifted  from  the  Ground  above  two  Palmes ;  and  cafting  his  Eyes  to- 
wards Catanea,  he  with  amazement  faw  nothing  but  a  very  thick  Cloud 
of  Duft  in  the  Air.     This  was  the  Scene  of  their  Calamity.     For  of  the 
magnificent  Catanea,  there  is  not  the  leaft  Footftep  to  be  feen.     All  its 
Edifices  are  levelled  with  the  Ground,  except  the  Chappel  of  St.  Agatha, 
the  Rotunda,  the  Caftle  of  Urjino,  the  Walls  that  encompaned  it,  and  a  few 
mean  Houfes.   There  was  a  very  great  Deftruftion  of  the  Inhabitants,  buried 
in  the-  Ruins  of  the  Bifliop's  Palace,  the  Steeple,  and  Dome,  where  moft  of 
the  City,  frighted  with  Friday* s  Earthquake,  were  got  together,  to  carry  the 
Reliques  of  St.  Agatha  in  Proceffion.     Many  of  the  Nobility   were  faved 
under  the  Chappel  of  the  Saint,  and  fome  of  the  Clergy :  The  Number  of  the 
Dead  were  about  1 5000  >  for  though  the  People  had  ftaid  in  the  Fietds  all  the 
Satttrday,  yet  the  Solemnity  obliged  them  to  be  in  the  City  on  the  Sunday^  to 
pay  their  Devotions,  at  the  Proceffion.     Of  the  BenediSiines,  about  25  were 
killed  in  the  Quire;  of  the  Jefuits,  21  j  of  the  Conventuals,  11 ;  the  Number 
of  the  Dominicans  is  not  known  »  the  Carmelites  were  all  buried,  except  one^ 
as  they  went  in  Proceffion ;  and  fo  were  the  greater  part  of  the  other  Re-- 
ligious  Orders  j  and  of  the  Nuns,  few  were  faved.    This  was  the  Tragedy  of 
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Catanea ;  which  ^vas  accompanied  with  dreadful  Lightnings  and  Thondft 
fironi  Heaven,  with  Deluges  of  Rain;  and  in  the  Ruins  ware  heard  nothing 
but  Cries,  Shrieks,  and  dying  Groans.    On  the  He^^  of  Scones,  we  auy 
now  write,  /i?re  tuoj  Cacatiea. 

Lentiniy  a  very  antient  City,  hoooufed  with  the  Births  of  many  illttf- 
trious  Perfons,  amongft  the  reft,  that  Father  of  Eloquence,  GregnriQ  Lewr 
tino  i  of  a  long  time  an  Epifcopal  See,  &c.  felt  that  Shock  on  the  ^th,  with 
fuch  Violence,  as  threw  down  and  ruined  the  greater  Part  of  ks  Buildings  i 
amongft  which^  was  the  antient  Convent  of  NBmriteSy  fiimous  for  being 
the  Dwelling-place  of  Si.Anthmj  of  Padua ;  the  Royal  Convetit^  fo  called,  from 
the  Tomb  of  one  of  our  Queens,  buried  there  ;  under  the  Ruins  of  which, 
four  Religious  were  buried ;  the  reft  efeaped  miraculoufly.  But  the  laft 
Earthquake  on  the  nth,  laid  in  the  Duft  the  Remainder  of  the  Qty,  with  the 
Death  of  about  4000  People,  that  returned  thither  after  the  firft  Shake,  to. 
take  care  of  their  Goods  :  So  that  now  there  is  but  the  Carcafe  of  a  City, 
all  (hatter'd  to  pieces,  not  one  Houfe  left  ftanding. 

Carlentwe^  a  modem  City,  being  as  a  Citadel  dependent  on  Lemimy  had 
the  fame  Fate.  The  beautiful  Caftle  of  Licodia  all  ruined,  with  the  Mar- 
chionefs  of  Martini  and  all  her  Children  buried  therein- 

Bmriniy  a'  City  of  rich  Inhabitants,  is  levelled  with  the  Ground. 

&ntim  and  Cajfero  are  quite  demolifhed  ;  in  the  firft  about  joo  pe-^ 
riftied. 

Agoftay  a  trading  Town,  built  on  an  Ifland,  in  a  large  Bay,  which  makes 
a  capacious  Port,  was  all  blown  up  into  the  Air  >  for  befides  the  Damage* 
of  the  Earthquake y  there  was  a  great  Quantity  of  Powder  in  the  Caftle,  that 
took  fire,  and  killed  feveral  of  the  Citizens,  that  had  efcaped  into  the  Fields^ 
with  the  Stones  of  the  Buildings.  Here  perifhed  about  3000.  The  enraged 
Sea  grew  terribly  boifterous,  and  tempeftuoufly  beat  againft  the  Walls  of 
the  Dwnimcan  Convetu  with  fuch  fury,  that  fome  Galleys,  belonging  to  th«- 
Knights  of  Maka^  fcarcely  efcaped  Shipwreck  in  the  Port.    In  foe, 

LuHus  ubique,   Piivwry  &  flurima  Mortis  Imag9. 

The  Country  of  MWV,  in  the  Dutchy  of  MmtaltOy  felt  the  fame  Fatc^ 
with  the  Deftru&ion  of  the  Inhabitants. 

Syracufa,  famous  in  old  time,  an  Epifcopal  Sec  ;  in  our  time,  like  the 
Phanix  arifing  from  the  Afhes,  ftanding  upon  a  Pemnfukiy  by  Art  made  an 
Ifiand,  having  a  Bridge  to  the  main  Land ;  ftrengthned  with  a  modem 
Fortification,  fufficiently  populous,  by  reafon  of  its  convenient  Situation 
for  Trade,  full  of  Nobility,  and  beautified  with  Churches,  Convents, 
Monafteries,  and  Palaces,  now  mourns  in  Ruins.  It  was  fenfible  of  Friday\ 
but  fhook  to  pieces  by  the  Sunday^ s  Earthquake,  with  the  Lofe  of  many  thou- 
fand  Perfons.  Moft  of  the  Nobility  faved  thenifelves  by  a  timely  Flight. 
Of  the  Religious,  not  many  perilhed.  Scarce  a  Village  in  the  whole  Diocefs 
is  left ;  Confufion  reigns  every  where :  and  the  Mifery  is  encreafed,  by 
want  of  Food,  caufed  by  the  Graaaries  and  Mills  being  deftroyed. 

L(^€rl{^ 
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UfnU^  PuHoxamA^  tni  BufieU  lie  in  Roins^  vidi  many  Inhabitants  dc- 

^aca^omo^  a  popisioas  Place^  ficoated  osar  the  Sea,  wtxich  waflies  the  Fooc 
of  ijir  ProiDODtory  PaMm^  iaas  loft  all  its  fioildings.  Here  cbey  reckon  a* 
boat  20oa  dead. 

Gianmma  widi  its  Fall  killed  moft  of  its  Inhabitants  :  The  Marqaift 
Uoifidi^  with  his  Wife  and  i  Children,  deapiog  on  Friiajy  were,  on  Strnday^ 
hiuded  io  the  Rnins  ;  the  Marquiis  afld  his  ChUdtes  were  taken  out  alive,  to 
hewatl  the  Lo£5  •£  his  Lady. 

M^iBo^  in  the  Valley  of  lino^  is  (haken  to  pieces  i  the  Ghurches  and 
chief  BuUdings  even  with  the  Ground,  and  the  Rdigums  Orders  all  turned 
oat  into  the  o|>en  Air,  or  under  Htits  and  Cabins. 
OccOuld  efcaped  not  the  common  Calamity. 

ilihw,  an  ancient  City,  is  now  no  mow ;  and  thegieater  part  of  the  Citi* 
zens  and  Religious. 

Qdtiigirmi^  a  Gty  cen^icuons  for  its  Senate  and  Nobility,  fuffer'd  in  this 
ittivexfid  Ctdbmity,  the  uxsl  Ruin  of  its  proud  Edifiees  t  As  the  principal 
Churchy  with  its  very  high  Steeple,  or  %>ire ;  the  fiunous Coll^6  ctSt.  Ju^ 
Bau,  the  Temple  of  St.  Georgej  the  Pariih<IhurGh  of  St.  James^  admired  for 
the  Pi&utes  of  Efifhamusy  the  Chappel  only  remaining,,  with  die  Image  and 
Reliques  of  the  Saint.  The  Temples  of  die  Omventuak  thrown  down,  the 
fiunous  Bridge  that  joiAS  the  Consent  to  the  Town  ibatcer'd  to  pieces,  and 
t)]eDormitoiues  not  to  be  inhabited ;  the  famous  Convent  of  St.  M&naventure^ 
the  Fall  of  whofe  Temple  and  Spire,  was  the  Deftruftion  of  the  lower 
Buildings ;  the  CoUc^  of  the  J^iiSy  and  the  Steeple  of  that  noble  Church 
are  qiute  ruined.  The  Camulitesy  Dmimcamy  Aiiguftinety  Grauched'-FryarSy  &c. 
are  Bi\  without  Churches  and  Convents.  The  Monafteries  of  St.  Gregoijy 
St.O^«^^>  St.  SahatWy  and  St.  St^bm,  with  a  Omfenuaofy^  of  OrpbMSy  are  all. 
flioak  down.  In  fine,  the  Senate-Houfe,  adorned  with  moft  curious  Statues,' 
and  all  the  other  Buildings,  are  either  6illen,  or  threaten  a  fudden  Ruin. 
In  thefe  Defolations,  about  looo  People  were  loft. 

Itjbdkay  a  populous  Place,  and  a  Chief  of  the  Seigniory  of  the  Admiral  of 
Cafiiley  has  its  Buildings  and  famous  Caftle  laid  in  the  Duft.    Seignior  Ab- 
bot Fredericky  the  frtaertmr  General,  faved  himfelf  in  the  Cdlege  of  the  Je^ 
fuitSy  from  whom  we  had  the  Account ;  and  that  the  Cities  of  itai^ii/^,  Sicijjy, 
and  Cbiaramcmey  had  the  fame  Misfortune. 

Gomif9  fufier'd.much  in  its  Buildings,  tho'  but  few  were  kili*d  :  The  Con^ 
vent  is  down,  but  the  Church  (lands. 

NQt0y  an  ancient  and  ingenious  City,  full  of  Nobility  and  fine  Buildings, 
Convents  and  Monafteries,  as  we  hear  from  a  Courier  from  thenoe,  is  all 
sained  :  the  Convents  of  the  D^mimcansy  Couventualsy  ReformAtiy  Carmelhes^^ 
and  Cafuchinsy  which  was  indeed  a>  wonderous  Fabrick,  ape  all  torn  to  pieces. 
The  Church  of  the  Crucifixhtiy  the  Damey  and  all  the  Nunneries  are  down, 
with  the  Deaths  of  many  Citizens  and  Nobles. 
To  conclude,  there  is  not  a  Comer  in  all  the  Valley  of  NatOy  that  is  not 
wholly,,  or  foe  the  mod  part,,  with.  ^  dcfadfiaL .  S)aug^r  of  the 
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People.     The  Southern  Coafts,  as  Licati^  'Terra  Nova,  and  Gircuti,  have  ft|f- 

fered  Damage  in  their  Buildings  :  And  all  the  Caftles  of  the  Valley  of  E?Mwe, 

near  MongibeUoy  are  crack'd  and  broken^  or  thrown  down* 

HyOtmk     3.  The  continual  fiery  Eruptions  of  JEtna  (of  which^  the  firft  that  we 

BoMjwf  '^^v^  ^"y  account  of,  happened  500  Years  before  the  Deftru<5tion  of  Trt^ 

a.  2,07,  p.  a,  as  Diodcms  Siculus.  relates)  have  been  taken  for  the  moft  likely  Canfes  of 

the  horrible  Shakes^  that  from  time  to  time  have  laid  wafte  the  Illand  of 

J^c^^^^^^Sicilia ;  as  is  obfervcd  by  Faz^ffo,  where  he,  remembers  that  of  tte  Year 

DecuJt.  1.101542,  which  on  the  loth  of  December,  at  the  23d  Hour,  (book  the  whole 

Ifland ,-  and  efpecially  Vai  di  Noto,  Syracufa,  Lemini,  Sortini,  Mililli,  Catatua, 

Agofta,  Noto,  Caltagirone,  MelheBo;  and  in  ftiort,  the  fame  Cities  and  Caftles 

which  were  miferably  ruined  by  the  two  late  violent  Earthquakes  of  this  pre- 

fent  Year  i^pj. 

The  firft  of  which  was  at  y  a-clock,  the  next  Night  after  the  pth  of 
January  :  Its  Motion  was  of  that  fort  which  Ariftotk  and  Pliny  call  the  firft 
Species,  and  is  by  them  likened  to  thefhaking  Fit  of  an  Ague,  caufingfuch 
a  Motion,  as  ihakes  the  Earth  from  fide  to  fide.  In  this  firft,  almoft  all  the 
Edifices  in  the  Country  were  throwndown ;  where  of  fome  were  very  high, 
and  ftrong-built. Towers.  A  great  part  of  the  City  of  Catanea,  with  many 
others,  were  demoliflied,  and  a  great  many  Buildings  in  Fal  di  Noto;  Syracufa 
was  alfo  much  fhatter'd,  but  not  ruined.  This  was  not  preceded  by  any 
Darknefs  in  the  Air,  but  a  pleafing,  ferene,  warm  time ;  which  was  the 
more  obfervable;,  as  being  unufual  at  that  time  of  the  Year  :  yet  it  was  not 
to  any  Excefs. 

Some  Perfons,  which  the  Evening  before  were  travelling  in  the  Country, 
obferved  a  great  Flame  or  Light,  at  about  an  Italian  Mile's  diftance,  and  fo 
bright,  that  they  took  it  for  a  real  Fire,  made  by  fome  of  the  Country  Peo- 
ple ;  and  though  they  went  diredly  towards  it,  yet  it  feem'd  to  keep  at  the 
fame  diftance  from  them.  Whilft  they  were  obferving  this  Appearance, 
the  Earthquake  began,  which  was  fenfible  even  to  the  Horfes  they  rode  upon, 
that  were  affrighted  thereat,  and  the  Trees  were  all  ftiakexi.  Upon  this, 
the  amazed  Travellers  looking  for  the  Light  they  faw  juft  before,  found  it 
quite  vanifhed.  We  perceived  turning  towards  the  Sea,  that  the  Waves, 
which  before  the  Shake  only  beat  gently  upon  the  Shore,  began  now  to 
make  a  dreadful  noife.  The  next  Day,  which  was  the  loth,  the  Night  and 
Day  following,  the  Air  was  overfhadowed  with  Darknefs,  and  tinged  with  a 
deep  Yellow.;  and  the  obfcured  Sun  ftruck  our  Minds  with  a  melancholy 
Prefage  of  the  approaching  Earthquake ;  which  was  the  2d,  and  happened  on 
the  nth  of  theiame  January^  about  the  21ft  Hour,  and  laftcd  about  4  Mi- 
nutes. It  was  much  like  the  2d  Sort,  which  Ariftotk  and  Pliny  call  a  Pulfe,  or 
Stroke,  for  its  refemblance  to  the  beating  of  an  Artery  :  and  by  Pcjjidonius, 
in  Seneca,  is  reprefented  by  the  Name  of  Vibrations,  it'being  a  perpendicular 
lifting  up  of  the  Earth.    Its  Impulfe  was  fo  vehement  and  powerful,  that 

S?^  ?"*?  ^V  ^^^^^^  ^"^  Countries  of  the  Kingdom  of  Napks,  but  the 
Illand  of  Malta  participated  alfo  of  its  Fury.  It  was  in  this  Country  im- 
pQflible  to  keep  upoa  our  Legs^  or  in  ope  Place,  on  the  dancing  ^arth ;  «ay, 
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thofe  that  lay  along  on  the  Ground^  nvere  toflfed  frotW  fide  to  iidc^  as  if  on 
a  lulling  Billow. 

In  qpen  Places,  the  Sea  funk  down  confiderably ;  and  in  the  fame  Proportion 
in  the  Ports  and  inclofed  Bays  :  and  the  Water  bubbled  up  all  along  the  Shore. 
The  Earth  opened  in  feveral  Places  in  very  long  Clefts ;  fome  an  Hand's 
Breadth,  others  half  a  Palm,  others  like  great  Gulphs.  From  thefe  Openings 
that  were  in  the  Valleys,  foeh  a  Quantity  of  Water  fprung  forth,  as  over- 
flowed a  great  Space  of  Ground,  which,  to  thofe  that  were  near  it,  had  a 
fenfible  fidfhureous  SmeBy  though  in  a  low  Degree,  and  without  that  un- 
pleafant  Stifling  produced  by  the  Smoak  of  Brimfioue. 

In  the  Plain  of  Catanea^  an  open  Place,  it  is  reported,  that  from  one  of  thefe 
Clefts,  narrow,  but  very  long,  and  about  4  Miles  off  the  Sea^  the  Water 
yas  thrown  forth  altogether  as  fak  as  that  of  the  Sea. 

In  the  City  of  N(ao  is  a  Street  of  half  a  Mile  long^  built  of  Stone,  which 
at  prefent  is  fettled  into  the  Ground,  and  quite  hanging  on  one  fide,  like  a 
Wall  that  inclines ;  and  in  another  Street,  before  the  AJfent  del  Durto,  is  an 
Opening  big  enough  to  fwallow  a  Man  and  Horfe. 

Great  Rocks  were  loofened,  and  thrown  down  from  the  Mountains  every 
where  :  And  in  the  Country  of  Sotino,  inhabited  by  about  $000  Perfons,  a 
great  number  perifhed  in  the  Houfes  which  were  beaten  down  by  them  in 
their  way,  as  they  rolled  down  from  the  Hills.    A  great  Ciftern,  or  Refervar- 
tory  of  Water,  hoilo^ved  on  the  top  of  a  Rock,  was  loofened  and  thrown  o£f 
from  the  reft  of  the  Rocks,  and  Aid  down  to  the  bed  of  the  River  that  runs 
in  the  bottom ;  where  the  Ciftern  remains  as  it  was^  full  of  the  fame  Water 
it  had  received  before  the  Earthquake. 
A  very  great  many  Grott$'sy  made  by  Art  or  Nature,  are  now  fallen  in. 
In  Syracufay  and  other  Places  near  the  &/i,  the  Waters  in  many  IVeSsy^hich 
at  firft  were  faky  are  become  jrefi>,  and  have  not  as  yet  loft  their  Goodnefs  ;> 
lb  they  arc  ftill  fit  to  drink. 

The  Fountain  Arethufa,  for  the  fpace  of  fome  Months,  was  fo  brackilh, 
that  the  Syracufans  could  make  no  ufe  of  it ;  and  now>.  that  it  is  grown 
fweeter,  its  Spring  is  increafed  to  near  double. 

In  the  City  of  Termini^  all  the  running  Waters  are  dried  up ;  and,  amongft 
the  reft,  a  fmall  River  near  to  it,  with  which  they  watered  their  Gardens 
tnd  Orchards.    It  was  contrary  to  the  Hot  Baths^  which  w^ce  augmented 
by  a  3d  part  of  what  they  were  before  the  Earth^Mke. 
.  In  many  plain  and  level  Places,  very  high  Walls  leaped  from  their  Foun^ 
dations  above  two  Paces,  leaving  that  whole  Space  perfeftly  clear  and  free 
from  Rubbifti  and  Ruins,  as  if  they  had  been  taken  up,  and  carried  off. 
And  in  SyYocufe^  two  Side- Walls  of  a  fmall  Houfe,  jumped  up  from  each, 
ether ;  the  one  upright,,  and  ftood  upon  its  bottom,  at  a  great  diftance  from 
its  former  Place  ;  and  the  other,  leaving  its  Companion,  flew  avt^ay.  fo  as 
to  make  an  Angle  with  the  other,    to  the  wonder  ofythe  Beholders  of  fo 
extravagant  an  Accident.    Not  far  from  the  Country  of  Ca^arOy  from  the.- 
tops  of  a  Mountains,  between  which,  through  a  long  Valley,  ran  a  River,. 

two  very  great  Rocks  were  loolenedj  which  tumbling  down  ovexy  againft^ 
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each  other,  met  (o  exadly  as  to  clofe  up  the  Valley,  and  ftop  the  Current 
of  the  River ;  which  not  finding  any  Subterraneons  or  Side-PafTage,  has  fill 'i  \xff 
the  Valley  tathe  Top  of  the  Rocks  that  were  thrown  down,  and  runs  over 
them^  forming  a  Lake  3  Miles  round,  of  a  confiderable  Depth. 

In  the  Territory  of  Sminiy  in  a  Piece  of  Ground  half  a  Mile  long,  but 
much  narrower ;  the  Ground,  at  federal  little  Interftices,  is  funk  from  the 
Levd  in  fome  places  two,  in  other  three  Pabns^  and  ends  in  a  very  deep 
circular  Gulf  or  Swallow. 

A  Fountain,  in  the  very  Minute  of  the  Earthquake  on  the  i  ith,  threw  forth 
its  Waters  tinged  of  a  Blood-red,  which  continued  for  3  Hours,  and  then 
it  dried  up,  leaving  many  Holes  in  the  Mud  at  the  Bottom,  through  which 
real  Aihes  were  thrown  out ;  and  the  next  Day  the  Waters  returned  of  the 
former  Quality,  without  the  leaft  Alteration. 

In  the  City,  encompafled  with  Gives  on  three  fides,  altho'  by  the  con- 
fideral^le  Shakes  that  were  given  it,  there  was  not  much  Ruin  made ;  yet  a 
very  di^ead^l  Sound  and  Noife  was  heard  for  a  great  while. 

The  South  Winds  have  blown  very  much,  which  ftiU  have  been  impetu- 
ous in  the  mQ&,  fenfiUe  Earthquakes^  and  the  like  has  happened  at  odier 
times. 

From  the  iithof  7^*  to  this  14th  of  Seft.  there  have  been  confiderable 
and  ftrong  South  Winds,  preceded  by  a  Noife  like  Cannon  at  a  great  dif- 
tance ;  fome  of  a  longer,  lome  of  a  fborter  Continuance  :  This  has  been  ob- 
ferved  in  idl  Parts,  ^t  louder  in  cavernous  Places,  and  in  the  Valleys  be- 
tween the  Mountains ;  where  the  Shakes  were  more  violent,  in  propordoo 
to  the  Diftance  from  the  Sea. 

Darknefs  and  Obfcurity  of  the  Air  has  always  been  over  us,  but  ftill  in- 
ferior to  that  on  the  loth  and  i  xth  of  Jan.  and  often  thefe  Clouds  have  been 
thin  and  light,  and  of  a  great  Extent ;  fuch  as  Authors  call  Kara  NuhcuU. 
The  Sun  often,  and  the  Moon  always  obfcured,  at  the  Rifing  and  Setting; 
and  the  Horizon  all  day  long  dutty ;  fo  that  our  wonted  Profpeds  are 
Ihortfied  ;  but,  for  fome  little  time  pad,  it  has  grown  fomeching  dearer. 

The  Heat,  at  the  beginning  of  Summer,  was  not  extreme  i  but  the  Sun 
entering  Virgo^  it  grew  very  great,  and  at  Noons  intolerable. 

Since  the  firft  of  Augufij  which  was  a  moft  tempeftuous  Day,  not  only 
for  the  excefHve  Rains,  for  about  4  Hours,  but  for  the  Hail,  and  very  loud 
Thunder,  the  Shakes  of  the  Earthquake  have  been  leis  fenfible,  and  feldomer, 
and  for  two  Months,  not  fo  univerfal  j  but  fometdmes  in  one  Place,  fomc- 
times  in  another.  ' 

It  has  been  obferved,  that  in  lefs  folid  Ground,  fuch  as  Chalk,  Sand,  or  loofe 
Earth,  the  Mifchief  was  without  comparifon  greater  than  in  the  rocky 
Places  :  And  in  Syracufa  the  Difference  was  vifible  in  ;  Places ;  that  is,  ia  the 
middle  of  the  City,  in  the  little  Ifland,  and  in  Zaracati^  where  the  antienc 
Syracufa  ftood ;  in  all  which  Places,  the  Buildings  being  on  a  rodcy  Founda- 
tion, remain  for  the  moft  part  untouched,  or  only  (haken,  or  at  leaft  not  quite 
demolifhed  r  Whereas,  on  the  contrary,  in  the  reft  of  that  Territory,  which 
is  not  rocky,  a  very  great  Number  of  noble  Strufttires  and  Towers  iie  like 
a  horrid  Defart,  and  Heap  of  vaft  Ruins.  The 
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The  Eflfefts  it  has  had  on  human  Bodies,  alcho'  I  do  not  believe  they  have 
all  been  immediately  caa(ed  by  the  Earthquake^  have  yec  been  various  i  fuch 
as  Fcolifbnefs,  but  not  to  any  great  d^ree ;  MaJnefs^  Dulnefs^  Sotti/hnefs^  and 
Stolidity  every  ^here  >  Hjpochcndriack,  Melancholick,  and  Cholerick  Diflempers  : 
Every  day  Fevers  have  been  common,  with  many  Continual  and  Tertian ; 
Malignant,  Mortal,  and  Dangerms  ones,  in  a  greac  Number,  with  Deliria  and 
Lethargies.  Where  there  has  been  any  Infedion  caufed  by  the  natural  Malignity 
of  the  Air,  infinite  Mortality  has  followed.  The  SmaU-Pox  has  made  great 
Deftrudion  among  young  Children  i  and  in  (hort,  there  has  been  no  State 
nor  Condition,  which  has  not  had  its  fhare  in  fo  univerfal  a  Calamity. 

The  Number  of  the  Inhabitants  before  the  Earthquake,  and  <f  thofe 

that  Perijhed  therein. 


The  Names  of  the 
Cities. 


Agofia. 

S.  Agatha. 
I  Avcla. 

Bufcema. 

Bonaccurfo. 

BonteSo. 

Butera. 

Buccheri. 

Caltagirone. 

Catanea. 

Comifo. 

Caftel  di  Jaci. 
I  Carleontini. 

Cajfaro. 

Chiaramonte. 

Fkridia. 

Ferla. 

Fenicia  Moncada. 

Franccfcnte. 

Giarlatana. 

Mafcali. 

Majfa  NunzJata. 

MiliteUo  Vol  di  Noto. 

S,  Michele. 

Metilli. 

Mcnter(Jfo. 

Modica. 

vSTiL 


Numb. 

of 
Inhab. 

Numb* 

ofthofe 

kih'd. 

6173 

2300 

1402 

6l2$ 

20 
800 

1 

2192 
844 

900 

172 

2 

349^ 

3^P? 
12339 

1 89 14 

2751 
1458 

4830 

1037 

36x0 

1651 

2039 

2981 

1300 

394 
5438 

1838 

5480 

.234 

18203 . 


300 

800 

18000 

2^9 

3i 

77 

15 

303 
20 

800 

345 

541 

15 

5S 

600 

I 

900 

232 

3400 


Names  of  the 
Cities. 


MaxjiMrino* 

Nicolofi. 

Nixemi. 

Noto. 

OcchieBa. 

S.  Giovanni  Lafunta, 

Jaci  Reale. 

Jaci  S.  Antonio. 

Leontini, 

Ucodia. 

Mineo. 

Palagonia. 

Pedara. 

PalaxAolo. 
Ragufa. 
Sortino. 
Syracufa' 
Scichili. 
Scordia- 
Spaccafiimo. 
Trezz,a. 
Trecaftagni. 
Terra  Nova. 
j  Tremifteri. 
Vittoria. 

Terra  Grande  0  Viu 
Vsz^z^ini.      (Grande, 
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10063 

4898 

iS6z 
1582 

557^ 
9945 

6s  i6 

15399 
9382 

907 
7987 

3264 

5289 

996 

3950 

1602 

10678 

254936 


3000 
100 

739 

1335 
1212 

741 

1355 
29 

475 

700 

5000 
2500 
4000 
2000 

331 

2200 

200 
1000 

90 

200 

200 

2000 


Ggg 


mm 


XVIIi. 


(  4«o  ) 

jb,  Earth- .     XVni.  On  Mnday,  Ofi<^.  »o.  1687,  (N.  S.)  at  4  of  the  clock  ht  the  Mortt" 

«"^.*«J'"ine.  came  a  horrible  Earthquake  sad  Noffe,  with  which  foflieHooffes  felf, 

B;rP.Alv*-and  fome  Pcrfons  were  krlled  under  their  Ruins. 

d^  n.iS'"     At  5  of  the  clock  in  the  lame  Morning,  was  another  Shake,  tritb  the 

p.  81.        fame  Noiie.  ^'  ^*  * 

At  6  of  the  clock  in  the  aforefetd  Morning,  when  we  thought  wr  had 
been  all  in  Safety,  came  another  Shake  with  great  Fury  and  rufhitig  Noife ; 
the  5^^,  with  great  bellowing,  came  beyond  its  Bounds,  the  BeBs  ™ng^ 
themfelves,  and  the  Deftruftion  was  fo  great,  that  m  Building  ftodd.  TV 
Noife  was  fuch,  that  thofe  in  the  Fields  affure  us,  that  the  Cattel  were  in 
f  reat  aftonifhment ;  Callao,  Came,  Pifio^  Chancay,  and  Los  Chwitbsy  are  all 
fuine«k  Tbava  aM  move  tha»  5000  dead  Bodies  founds  and  tbay  find  mom 
daily  i  fo  that  we  kno^  not  their  Numbor. 

Jb$  SMb-       XIX.  The  Inhabitants  of  Jamaica  ex}>ed  an  Earthquake  every  Year,  &c. 
TO«r      Some  of  thenr  are  of  opinion,  that  they  follow  their  great  Rains.    One  of 
pf  H^ns^^  ohem  happened  on  Sunday  the  i^h  of  #«&.  168^  about  8  in  the  M<iitiitfg^ 
siMnrn!    I  found  in  a  Chamber,  one  Story  high,  the  Cabinets,  and  feveral  otlMTMove- 
*^-P-^'-  ables  on  the  Floor,  to  reel,  as  if  the  Foondations  of  the  Houfe  had  been 
laifed.     I  looked  out  at  a  Window,  to  fee  what  was  the  matter,  andfeMd 
i^at  the  Pidgeens,  and  other  Birds^  in  an  Aviary  hard  by,  were  on  tbeiiK  fi^nj^^ 
in  great  aftonifhment.     Ic  came  by  Shocks  ,•  there  were  three  of  theta 
with  a  little  Paufe  between  :  k  lafted  about  a  Minute  of  time  in  ail ;  and 
there  was  a  fmall  Noi&  acoompanied  it.     A  Pair  of  Stairs  hi^er,  ic  «hi«W 
down  moft  things  off  the  Shelves,  and  bad  much  more  vifible  £ifeds  than* 
below.     This  was  generally  felt  all  over  the  IQand,  at  the  fame  oiaie,  cat 
near  it  s  fome  Houfes  therein  being  cracked,  and  very  near  ruined  ;  orlfei^ 
being  uncovered  of  their  Tiles:  very  few  efcaped  fome  Injury  ;  and  the  Peo- 
ple in  them  were  generally  in  a  great  Conftcrnation,  feeing  them  dance.. 
The  Ships,  in  the  Harbour  at /^orf-Aoy/j/,  felt  it ;  and  one,  who  was  Eaftward 
of  the  IQand,  coming  thither  then  from  Europe^  met  with^  as  he  faid,  at  tlie 
fame  time,  an  Hurricane.    One  riding  on.  Horfe^back,  was  not  fenfiblc  of  it. 
A  Gentleman  being  at  that  time  abroad  in  his  Plantation,,  told  me,  hefaw 
ohe  Ground  ni^  like  the  Sea,  in-  a  Wave,  as  the  Earthquake  paffed  along,  and- 
that  it  went  Northward ;  for  that^  fome  fmall  time  after  he  had  felt  it>  he 
faw,  by  the  Motion  of  the  Tops  of  the  Trees  on  Hills,  fome  Miles  diffainr, 
that  it  had  then  reached  no  farther  than  that  Place.    The  Spaniards  who  in^ 
habited^  this  Ifland,  and  thofe  neighbouring,  built  thein  Hoqfes  very  low,. 
aid  they  confifled  only  of  Ground-Rooms,  their  Walls  being  made<>f  P6fb, 
which  were  as  much  buried  under  Ground,  as  flood  above,  on  purpofe  to 
avoid  the  Banger,  which  attended  other  manner  of  Bailding,  from  Eardh 
Vf^'\'    And  I  have  feen  in  the  Mountains  afar  ofF^  bare  Spots,  which  the 
Inhabitants  told  me,  were  the  Eff6d:s  of  Earthquakes  xbromug  down  part  of 
tha  UiUs,,  wfaick  caminued  bare  and  fteeg.. 
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XX.  I.  The  terrible  Earthquake  which  happened  Jum  7.  i^p2,  between  ^^r^ 
II  and  I z  of  the  clock  at  Noon^  fbook  down,  and  drowned  9  tenths  ctf£aca/?4>^ 
the  Town  of  Pcrt-Ji^yai,  in  two  Mimtes  time ;  and  all  by  the  IVharf-fide^  in  ^^-  •  •  •   • 
leis  than  one:  very  few  elcaped  there-     I  loft  all  my  People  and  Goods,  my*"*^*^*' 
Wife  and  two  Men,  Mrs.  B.  and  her  Daughter  :  One  White  Maid  efcaped  ; 
who  gave  me  an  account,  that  her  Miftreis  was  in  her  Clofet,  two  Pair  of 
Scairs  high,  and  file  was  fent  into  the  Garret,  where  was  Mrs.  B.  and  her 
Daughter,  wnen  (he  felt  the  Earthquake^  and  bid  her  take  up  her  Child, 
and  run  down  i  bye  turning  about,  met  the  Water  at  the  top  of  the  Garret 
Stairs :  for  the  Houfe  funk  downright,  and  is  now  near  30  Foot  under  Wa- 
ter. My  Son  and  I  went  that  Morning  to  Liguania ;  the  Earthquake  took  us  in 
the  Mid-way,  between  tliat  and  Pert-Royal^  where  we  were  near  being  over- 
whelmed by  a  fwift  rolling  Sea,  6  Foot  above  the  Sur&ce,  without  any 
Wind ;  but  it  pleafed  God  to  fave  us,  being  forced  back  to  Liguauia^  where 
I  found  all  Houfes  even  with  the  Ground  i  not  a  Place  to  put  one*s  Head 
in^  but  in  Mjro-Houfes.     The  Earth  continues  (Juue  20.)  to  (hake  j   or  5 
times  in  74  Hours,  and  often  trembling-    Great  part  of  the  Mountains  fell 
down,  and  (all  daily.    I  pray  God  divert  tho(e  heavy  Judgments  which  dill 
tbitaten  us. 

%.  We  have  had  a  very  great  Mortality  (ince  the  Great  Earthquake^  (for  we  By....  ik. 
have  little  ones  daily ;)  almoft  half  the  People  that  efcaped  at  Port-Royal^ 
ne  fince  dead  of  a  Malignant  Fever,  from  Change  of  Air,  Want  of  dry  Hou- 
{cSy  warm  Lodgii^,  proper  Medicines,  and  other  Conveniences.    September 

3.  A  great  Part  of  Port-Royal  is  funk ;  that  where  the  Wharfs  were,  is  now  ^  •  •  •  •  *• 
ibme  Fathoms  of  Water :  All  the  Street  where  the  Church  ftood,  is  overfioived^^ 
that  the  Water  (lands  fo  high  as  the  upper  Rooms  of  thofe  Houfes  which 
are  (landing.  The  Earth,  when  it  opened,  fwallowed  up  People,  and  they 
teSe  in  other  Streets  ^  fome  in  the  middle  of  the  Harbour,  and  yet  were 
laved  ;  though  at  the  fame  time,  I  believe  there  was  loft  about  2000,  Whites 
and  Blacks.  At  the  North,  above  1000  Acres  of  Land  funk,  and  13  People 
with  it.  All  our  Houfes  were  thrown  down  all  over  the  Ifland,  that  wc  were 
forced  to  live  in  Huts.  The  two  great  Mountains,  at  the  entring  into  1 6 
ATile^lValky  fell,  and  met,  and  ftopt  the  River,  that  it  was  dry  from  that  Place 
to  the  Ferry,  (or  a  whole  Day,  and  vaft^  Quantities  of  Fi(h  taken  up,  which 
was  gnatly  to  the  Relief  of  the  Diftrefled.  At  TeBows,  a  great  Mountain 
fplit,  and  fell  into  the  level  Land,  and  covered  feveral  Settlements,  and 
deftroyed  19  White  People.  One  of  the  Perfons,  wbofe  Name  vas  Hopkins^ 
Ittd  his  Plantaticn  remlved  half  a  Mile  from  the  Place  where  it  formerly 
ftood,  Md  now  good  Provifions  grow  upon  it.  Of  all  WeUs,  from  one  Fa-* 
tbom  to  ^  or  7,  the  Water  flew  out  of  the  top,  with  the  great  Motion  of 
due  Earth.  Snee,  it  has  oontinued  (baking, ibmetimes  two  or  three  times  ii^ 
a  Day ;  fa  at  Night>  femetimes  more,  fometimet  le(s ;  but  God  be  praifed, 
they  arc  but  fmall.  Our  People  iktlcd  a  Town  U  hegmi^ffJk,  and  there 
ate  about  500  Qfi»e&  aliwdy,  amt  Beofde  an  eveiry  day  a  dyiikg  ftilk    Seft. 

Ggg  2  4.  oe- 
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By.... lb.     4.  Between  eleven  and  twelve   a-clock,  we  felt  the  Tavem  (where  I 
^'^^'       then  was)  (hake,  and  faw  the  Bricks  begin  to  rife  in  the  Floor,  and  at  the 
fame  Inftant  heard  one  in  the  Street  cry,  An  Earthquake.     Immediately  we 
ran  out  of  the  Houfe,  where  we  faw  all  People  with  lifted-up  Hands,  beg- 
ging God's  Affiftance.     We  continued  running  up  the  Street,   whilft  on 
either  fide  us,  we  faw  the   Houfes,  fome  fwallowed  up,  others  thrown  on 
Heaps ;  the  Sand  in  the  Street  rofe  like  the  Waves  in  the  Sea,  lifting  up  all 
Perfons  that  flood  upon  it,  and  imn^ediatcly  dropping  down  into  Pits,  and  at 
the  fame  Inftant,  a  Flood  of  Water  breaking  in,  and  rolling  thofe  poor  Souls 
over  dnd  over  ;  fome  catching  hold  of  Beams  and  Rafters  of  Houfes,  others 
were  found  in  the  Sand  that  appeared,  when  the  Water  was  drained  away, 
with  their  Legs  and  Arms  out;  we  beholding  this  difmal  Sight :  the  fmall 
Piece  of  Ground,  whereon  16  or  18  of  us  ftood  (God  be  praifed)  did  not  fink. 
As  foon  as  the  violent  Shake  was  over,  every  Man  was  defirous  to  know  if 
any  Part  of  his  Family  were  left  alive.     I  endeavoured  to  go  towards  my 
Houfe  upon  the  Ruins  of  the  Houfes,  that  were  floating  upon  the  Water, 
but  could  not :  At  length  I  got  a  Canoa,  and  row'd  up  the  great  Sea*fide 
towards  my  Houfe,  where  I  faw  feveral  Men  and  Women  floating  upon  the 
Wreck  out  to  Sea  ;  and  as  many  of  them  as  I  could,  I  took  into  the  Boat,  and 
fiill  rowed  on,  till  I  came  where  1  thought  my  Houfe  had  ftood,  but  could  hear 
of  neither  my  Wife  nor  Family.    Next  Morning  I  went  from  one  Ship  to 
another,  till  at  length  it  pleafed  God  that  I  met  with  my  Wife  and  two  of 
rry  Negroes.     She  told  me,  when  fhe  felt  the  Houfe  (hake,  fhe  ran  out,  and 
called  all  the  Houfe  to  do  the  fame :  She-  Was  no  fooner  out,  but  the  Sand 
lifted  up,  and  her  Negro  Woman  grafping  about  her,  they  both  dropt  into 
the  Earth  together  ;  and  at  the  fame  inftant,  the  Water  coming  in,  rolled 
them  over  and  over,  till  at  length  they  catched  hold  of  a  Beam,  where  they 
bung,  till  a  Boat  came  from  a  Spanijh  VefTel,  and  took  them  up. 

The  Houfes  from  the  Jtv^s-ftreet  end  to  the  Rreaft-workj  were  all  Ihaked 
down,  fave  only  8  or  10,  that  remained  from  the  Balcony  upwards,  above 
Water :  And  as  foon  as  the  violent  Earthepiake  was  over,  the  Watermen  and 
Sailors  did  not  ftick  to  plunder  thofe  Houfes ;  and  in  the  time  of  their 
Plunder,  one  or  two  of  them  fell  upon  their  Heads,  by  a  fecond  Earthquakiy 
where  they  were  loft. 

As  foon  as  the  violent  Shake  was  over,  the  Minlfter  defircd  all  People  to 
join  with  him  in  Prayer  ;  and  amongft  them,  were  feveral  Jews  that  kneeled, 
and  anfwered  as  they  did ;  nay,  I  heard  one  fay,  they  were  heard,  to  call 
upon  Jefus  C/jrift :  A  thing  worth  obfervation  ! 

Several  Ships  and  Sloops  were  overfet,  and  loft  in  the  Harbour  :  Amongft 
the  reft,  the  Swan  F^igat^  that  lay  by  the  Wharf  to  careen,  by  the  violent 
Motion  of  the  Sea,  and  finking  of  the  Wharf,  was  forced  over  the  tops  of 
many  Houfes ;  and  paffing  by  the  Houfe  where  my  Lord  Ptik$  lived,  part 
of  it  fell  upon  her,  and  beat  in  her  Round  Houfe  :  ihe  did  not  overfet,  but 
Iselped  fome  hundreds  in  faving  their  Lives; 

As  to  the  Rre-BoBs  which  yon  heard  were  feen  in  the*  Air,  it  was  a  great 
f  alfbood  i  but  a  great  and  hideous  Rumblingi  was  heard  in  the  Mountains^ 

infbmuciL 
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infomuch  that  it  frighted  many    Negroes  that  had  been  run  away  (bme 
Months  from  their  Mafters,  and  made  them  crnr.e  home. 

The  Water  that  i^ued  from  the  SaU-Pan-HiUsy  forced  its  pafl'age,  in  I  be- 
Keve  20  or  30  feveral  Places,  fome  more  forcibly  than  others :  For  in  8 
or  10  Places,  it  came  with  that  violence,  that  had  fo  many  Sluices  been 
drawn  up  at  once,  they  could  not  have  run  with  greater  Force,  and  moft  of 
them  6  OT  7  yards  high  from  the  Foot  of  the  Hill  :  3  or  4  of  the  leaft  of 
them  we  obferved  were  near  10  or  12  yards  high  in  the  Mountain.  We 
tailed  the  IVater  in  moft  of  the  places,  and  found  it  to  be  Brackifh.  It  con- 
tinued running  that  Afternoon,  all  Night  and  till  next  Morning  about  Sun- 
rife,  at  which  time  the  Salt-Pans  were  quite  overflowed. 

The  Mountains  betwixt  Sfanilb-'Tovjnzxid  16  Mle^Vidky  as  the  way  lies 
along  the  River,  if  you  remember,  about  the  midway  they  are  almoft  per- 
pendicular, efpeciallv  on  the  other  fide  the  River  ;  thofe  two  Munrntains  in 
the  yiokm  Shake  01  the  Earthquake  joined  together,  which  ftopt  the  PaOage 
of  the  River,  and  forced  it  to  feek  another,  which  was  a  great  way  in  and 
out  amongft  the  Woods  and  SavamCs  i  for  (as  I  have  heard  by  feveral  l.ands) 
it  was  8  or  ^  days  before  the  Town  had  any  reUef  from  it :  Infomucn  that 
before  it  came,  the  People  were  in  thoughts  of  removing  into  the  Country, 
concluding  it  had  been  funk  as  Port-Rojal  was.  The  Mountains  along  the 
River  are  fo  thrcwn  on  HeafSy  that  all  People  are  forced  to  go  by  Guanahoa  to 
the  16  Mile-Walk. 

Mr.  Bosby  (Vfao  with  his  Wife  had  a  miraculous  Efcape^^  told  us,  that 
that  Afternoon,  coming  to  his  Plantations,  he  found  the  Ground  opened 
in  feveral  places ;  and  in  one,  two  Orujs  were  dropt  in  and  fmothered. 

The  Weather  Was  much  hotter  after  the  Earthquake  than  before  ;  and  fuch 
an  innumerable  quantity  of  MufquetoeSy  that  the  like  was  never  feen  fince 
the  Inhabiting  of  the  Idand. 

The  Mountains  at  Tellows  far'd  no  better  than  thofe  of  t6  Mile  Walk  ;  a 
great  part  of  one  of  them  falling  down,  drovcf  all  the  T^ees  before  it,  and 
at  the  foot  of  the  Mountain,  there  was  a  Plantation  that  was  wholly  o\  er- 
thrown  and  buried  in  ir. 

The  Mountains  in  Leguania   fell  in  feveral  places,  and  in  fome  very  ftcepab.  p.  sy.. 
The  Water  in  the  Streets  in  Port-Royal  did  not  fpout  up  as  you  have  heard, 
but  in  the  Violent  Shake  tht  Sand  cracking  and  opening  in  feveral  places  where 
People  ftood,  they  finking  into  it,  the  Water  boiled:  out  of  the  Sarid,  that 
covered  many  and  faved  others. 

5.  The  Year  1692  began    in  Jamaica  with  very   dry  and  hot  Weather; ^x- — ~ 
which  continued  till  May,  when  there  v/ss  vtry  Bloxving  Weather  and  much  .r'''*"''''' 


V   I  .'r. 


Rain  till  the  end  of  the  Month,  from  whiehtime  till  the  Enrtkquaiehup-^^^^^^^ 
pened,  ^was  exceffive  hot,  calm,  and  dry  ;  and  on  Tuefday  the  7//;  of  June,. 
about  40  Minutes  paft  ri  in  the  Forenoon,  it  being  then  a  very  hof, 
dear,  fun-fbirte  Day,  fcarce  a  Cloud  to  be-  feen  in  the  Sky^  or  a  Breath  of. 
Air  to  be  felt^  happened  that  Great  Shake,  fo  tatal  to  this  Place,  and  to  the: 
whole  Ifiand. 
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'  It  begw  with  9  ftnftli  tfffiibliilg,  ib  9S  to  maj^f  P^«  thuA  ^liiai  VW 
an  Earthquake^  v^hich  Thoughts  were  irnm€4iately  confifmed  by  4  bcood 
Shake  fomethitig  ftponger,  accompaoied  ftU  the  wbil^  with  4  fMk^  SLumUing 
Noife,  almoft  lik^  th^t  of  Thyp^er,  which  nwk  thmn  h^ia  to  foa  out  of 
their  Houfcs.  But  plg]$ !  thi$  was  bvit  (boft  >varniog  ^r  thwt  toppondp 
fcr  their  fafery  s  fpp  w  the  hjaej*  -oif  this  (efiofid,  »«i^  the  7^W  Wifatf  «$i»4iby 
M^  hich  in  lefs  ch^n  9  MipQ^e's  Tstoq  (it  eoncinuing  near  ft  Muitite)  fhgoi:  tlir 
very  pQuudatm  o(  fm-Iiojal  in  fqch  0  Tori  (h^t  |  b^ii^tve  3  p^rt^  Iq  4  ol  thf 
Houfes  and  the  Grouod  whereon  thfy  ftooii,  ^4  maft  part  of  thofe  who 
inhabited  them,  all  fwk  at  ofiqa  qiiice  und^r  Water ;  and  on  the  placf  which 
was  left,  and  is  now  {landing,  (book  down  aiid  fh^tteF'4  the  Houf^$  in  io 
violent  a  manner,  that  at  oyi  Lana^  ^^  it  looked  more  like  a  Heap  of  Ruh- 
bi(h,  than  any  thing  elCi^ ;  there  bei  .t;,  {  believe,  fcarce  one  Ho^fe  in  te9 
left  (landing,  and  thpf^  fq  Qi:4ck'd  ana  ihgrtep'4>  that  tew  of  them  were  fit, 
or  thought  iafe  to  live  in>  w4  ftand  now  (Jufy  i-  1693)  empty.  AU  tho^ 
Streets  which  were  next  the  fVoifir,  towards  the  H^lfOW^fide^  wbfra  there 
were  excellent  Wharfs,  olofe  tQ  which>  Sbiff  ef  7oo  Tun  might  lie  and  de^ 
liver  their  Loading,  whe^  were  the  beft  Store-Houbs  and  ConvemeqpiM  for 

Merchants,  where  were  brave  ftately  Buildings,  M'here  the  Chief  Mm  of 
the  place  lived,  and  which  were  in  all  refpefts  tlie  prineipal  parts  of  Pmp^ 

Royal,  now  lie  in  4,  (f,  or  8  Fafkm  Watft.    That  part  whieb  is  now  ftandtnft 

is  part  of  the  end  of  that  Neck  of  Land  which  runs  into  i\m  Sea»and  pialwf 
this  Harbour  (^t  the  extremity  of  which,  ftaods  the  Fm^  not  Jbook  down, 
but  much  fifotter'd  by  the  Earthquake)  and  13  now  a  perieSk  IQaad ;  the  wholf 
Neck  of  Land,  from  the  Fort  of  Pixrt-j^yal  npw  ftandil^  to  the  Pi^fi^io^^ 
or  other  end  of  Port^-Royal  towards,  the  1^4,  (which  is  above  a  quarter  of  a 
Mile)  being  quite  difconcinued  and  lofl  in  the  Martbqmke ;  and  is  now  alfoi 
with  all  the  Houfes,  which  flood  very  thick  thejreon,  quite  under  Pf^^tur  : 
all  which  Part  or  Keqk  of  Land  (which  is  difconcinued)  as  alfo  aU  the  other 
parts  of  this  place  which  Junky  were,  for  what  I  can  learn,  nothing  bm 
perfeA  Sands^  and  by  the  People  driving  down  Timber  and  Wharftng,  &£^ 
were  by  little  and  little  gained  in  time  out  of  the  iS?^,  which  Qmf  l»s  $li 
once  recovered  all  again* 

Capt.  Hals  and  fome  olihers  fey,  that  when  they  came  hither  with  f^ena- 
bles,  the  place  whereon  Pon-Ro^  was  fince  built,  was  like  one  0f  the  K^S 
or  little  Klands  that  lie  oif  this  Marl^our^  (which  by  the  way  are  all  (Unding) 
but  continued  by  a  fmall  Ridge  of  Sand^  which  then  juft  appow'd  above 
Water,  with  the  other  part  of  the  Neck  of  Land,  and  I  believe  there  is  now 
as  much  Ground  left  ftandi^ng  as  then. 

And  one  who  had  been  tl^re  fome  Years  before,  under  one^  3^jfe/i«,  (who 
took  and  plundred  Stfjago,  Sea)  and  returned  with  Veuahhs^  told  Capt..'iWi 
at  his  coming  hither,  that  the  Pdm  or  Place  now  ftaodiog,  when  he  was  herc( 
before,  under,  the  faid  Jackfoiiy  was  wholly  feparated  from  the  Lasid  by  th^ 
Sea,  (as  i^is  at  tlKS  time)  and  pointing  to  the  R^ge.  of  «S^  aboye-mencion'd^ 
faid,  That  did  not  appear  when  I  was  here  before.  This  is  vc«y  pcobable^ 
for  already  fince  the  Earthquake^  the  Sandy  Gnmnd  at  the  PaUifadoes,  or  other 

fide. 
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fld«,  hath  giftnetf  ttoth  tht  Sea  fevr.ta!  Acttt.  On  this  Sandy  Neck  of  Land 
did  People  build  gtcat  heavy  Bridb-H cmfes,  \*rhofe  Weight  oh  fo  Sand)  a 
Foftnihttititt,  liiay  be  (lip{>6fed  to  contfibute  much  to  their  down&l ;  tbr 
the  Gfotirtd  gUve  \rty  as  far  aS  the  Houfci  Rood  only,  ind  no  further  ;  part 
df  theFM  and  the  foKfaddet,  at  the  other  end  of  the  Houfts,  {landing. 

Tfii*  paft  6f  Purt^Riifdl  UrUiefe  is  new  Raiding',  is  faid  to  ftand  upon  a 
llecl>:  but  ahi^  I  thd  fti;arige  Rents  and  'fearings  cff  the  Mountains  here,  fuf- 
ficiently  evince,  that  Rocks   and  Sands  are  eauaily  able  to  withftand  the 
Pofce  of  a  Vliknt  EnnhpaJa.     If  this  place  be  hothifig  but  Sand  (as  fome 
«rauld  have  h,   that  3^t  its  n6  Welf-'Wifhers)  it  fcems  ftrahge  that  thA 
Force  of  the  EarthtfHa\e  did  hot  diffipslte  arid  diffolve  the  vefy  Foundation 
<tf  if,  and  t\M  \t  did  rtbt  filll  to  piedeyarid  fcattdr  uridfer  tS^attr^  as  the  reft  of 
tfc«  Plslce  did  ;  fot  the  Shake  was  fo  violent,  that  it  thrtW  I'enplfe  down  on* 
their  Knees,  and  fometitties  on  their  Faces,  as  thejr  ran  about  the  Streets  to 
ptovidefot  their  Safety,  artd  it  wis  a  very  difticuit  thatter  to  keel*  one's  Legs,. 
The  Grdurtd  heaved  tod  fwdKd  like  ^  ifblHng:  fwfclliftg  JWi ;  Ctis  a  fti'ange 
Cbmp&rifdiy,  but  every  body  here  nfing  rt,  I  verttut^e  to  do  fo  likewife)  by 
which  cfieiEttis  fevcral  Hbufes  noW  ftanding  wwe  ifiuilled  and  riitrved  fome 
yatds  frotfi  their  Places.    One  whole  Street  (a  gredt  ntariy  Hotfes  whei'eof 
are  now  affo  ftanding)  is  faid  to  be  twice  as  broad  now,  ii  befote  the  Earth-- 
qnttke^  and  in  many  places  the  Ground  would  crtck,.  ind  open  artd  ihut,, 
quick  and  fitft :  Of  Which  firtall  Openings,  1  have  hearf  Major  K^Hey  and  o-^ 
thets  fay,  they  have  fecfn  2  or  3  Hutldred  at  one  time,  in  fom6  whereof 
many  Feopfe  were  fwallowed  up  ;  fome  the  Earth  caught  by  the  Middle,- 
ffid  fqucezed  W  death,  the  Heads  of  others  dfily  appeared  above  Ground, 
fome  wete  fwallowed  quite  down,  and  caft  up  again,  with  gr^ac  qtiantitics  of 
Water,  others  went  down  and  never    were  more  feen.     Thefe  were  the- 
fmalleft  Openings :  Others  that  were  more  large,  fwallowed  upgreat  ftoufes, . 
and  out  of  fonle  Gapings  would  iflue  forth  whole  Rivers  of  tvater^  fpouted. 
up  a  great  height  into  the  Air,  which  feeitied  to  threaten  a  Delugd  to  that 
part  of  PM-Royal^  which  the  Earth  fecmed  to  favour,  accompanied  with  ill 
Stenches  and  offenfivc  Smells :  By  means  of  which  Openings,  and  the  Va*- 
pours  at  that  rime  belchM  forth  from  the  Earth  into  the  Alr^  the  Sky  which: 
before  was  clear  and  blue,  was  in  a  Minute's  time  bectome  dull  and  red- 
difti,  (as  I  have  heard  it  compared  often)  like  a  red-hot  OVen.     All  thefe 
dreadful  Circumftanc^s  occurring  at  once,  accompanied  all  the  while  with 
prodigious  \oxx6,Noifes  from  the *M)7^w//«/w,  occafioned  by  their  Falling,  &L^ 
and  alfo  a  hollow  Noife  under  Ground,  and  People  running  from  one  place- 
t&  another,  with  fear  looking  like  fo  many   Ghofts,.and  more  refembling- 
the  Dead  than  the  Living,  made  the  Whole  fo  terrible,  that  People  thought: 
the  EWfolUtion  of  the  whole  Frame  of  the  World.wasat  hand.     Indeed  'tis- 
enough  to  raife  melancholy  Thoughts  in  a  Man  now,  to  fee  the  Chimneys  and' 
Tofs  of  fomeHeufeSy  and  the  Mhfis  of  Ships  and  Slcofs^  which  partook  of  the  - 
fiuTie  fatci  appear  above  Water;  and  when  one  firft  comes  afhore,  to  fee  fo* 
iftany  heaps  of  Ruins,,  many  whereof  by.  their  largenefs  (hew,  that  once- 
the^  had  ftoc^  st.  br^ve  Houfci  to  fee  fo^  many  Hotifes  (hatterM^  fome* 
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half  fallen  down,  the  reft  defolate  and  v^hout  Inhabitants ;  to  iee  where 
Houfes  have  been  fwaliowed  up,  fome  appearing  half  above  gromid,  and  of 
others  the  Chimneys  only  :  but  above  all  to  ftand  on  the  Sea-fhorc,  and 
to  look  over  that  part  of  the  Neck  of  Land,  which  for  above  a  quarter  of  a 
Mile  was  fwaliowed  up  ;  there,  where  once  brave  Streets  of  ftately  Houfes 
ftood,  appearing  now  nothing  but  Water,  except  here  and  there  a  Chimney, 
and  fome  Parts  and  Pieces  of  Houfes,  fcrving  only  to  mind  us  of  thcif  (ad 
Misfortune. 

And  tho'  Port'Royal  was  fo  great  a  Sufferer  by  the  Earthquake^  yet  it  left: 
more  Houfes  ftanding  there,  than  in  all  the  liland  befides.  It  was  fo  vio- 
lent in  other  Places,  that  People  could  not  keep  their  Legs,  but  were  vio- 
lently thrown  down  on  the  Ground,  where  they  lay  on  their  Faces  with 
their  Arms  and  Legs  fpread  out,  to  prevent  being  tumbled  and  thrown 
about  by  the  incredible  Motion  of  the  Earthy  like  that  as  is  the  general  Com- 
parifon  of  a  great  Sea.  It  fcarce  left  a  Planter's  Houfe  or  Sugar- Work  ftand- 
ing all  over  the  Ifland :  I  think  it  left  not  a  HouCe  ftanding  at  Pqlfage-Fm^ 
and  but  one  in  all  Lipiama^  and  none  in  St.  JagOy  except  a  tew  low  Houfes 
built  by  the  wary  Spaniards.  And  'tis  not  to  be  doubted,  but  that  had 
there  been  500,  or  5000,  Towns  in  jfatnaica^  the  Earthquake  yfto\jid  have  ruin'd 
every  one.  In  feveral  places  in  the  Country  the  Earth  gaped  prodigioufly: 
On  the  North  fide  the  Planters  Houfes,  with  the  greateft  part  of  their  Plan- 
tations, (and  the  Planters  Houfes  are  not  very  near  to  one  another)  were 
fwaHowed  Houfes,  People,  Trees,  all  up  in  one  Gape  ;  inftead  of  which  ap- 
peared for  fome  time  after,  a  grat  Pool  or  Lake  of  Water,  covering  above 
lOGo  Acres,  which  is  fioce  dryed  up,  and  now  is  nothing  but  a  loofe  Sand^ 
or  Gravel,  without  any  the  leaft  Mark  or  Sign  left  whereby  one  may  judge, 
that  there  ever  had  ftood  a  Tree,  Houfe,  or  any  thing  elfe.  In  Clarendon 
Precind,  the  Earth  gaped  and  fpouted  up  with  a  prodigious  force  great 
quantities  of  IVater  into  the  Air,  above  12  Miles  from  the  Sea  ;  and  all  over 
the  Ifland,  there  were  abundance  of  Gapings  or  Openings  of  the  Earth,  many 
thoufands  i  Marks  of  many  whereof,  which  upon  their  clofing  they  left 
behind  them,  any  one  cannot  chufe  but  fee,  that  goes  into  the  Country ; 
and  I  have  feen  feveral.  But  in  the  Mountains  are  (aid  to  be  the  moft  vio- 
lent Shakes  of  all ;  and  'tis  a  generally  received  Opinion,  that  the  nearer  to 
the  Mtuntains,  the  greater  the  Shake  ;  and  that  the  Caufe  thereof,  whatever 
it  is,  lies  there.  Indeed  they  are  ftrangely  torn  and  rent,  infomuch  that 
they  feem  to  be  of  quite  different  Shapes  now,  from  what  they  were,  efpeci- 
ally  the  Blue  and  other  Highefl  Mountains,  which  feem  to  be  the  greateft  fuf- 
ferers;  which  during  the  time  of  thefirft  great  Shake,  and  as  long  as  the 
great  Shakes  conuvwi^d,  which  was  above  two  Months  after  the  fiiu  Shake, 
(during  which  time  the  Shakes  came  very  ftrong  and  thick,  fome  times  2  or 
3  in  an  hour)  bellowed  out  prodigious  loud  Noijes  and  Echoings. 

Not  far  from  TeUov:s,  Part  of  a  Mountain,  after  having  made  .  feveral  Leaps 
or  Moves,  overwhelmed  a  whole  Family,  and  4  great  part  of  a  Plantation, 
lying  a  Mile  off  :  And  a  large  High  Mountain,  near  Portmoram,  near  a  Day's 
Journey  over,  is  faid  to  be  quite  fwaSowcd  up ;  and  in  the  place  where  it 
flood,  there  is  now  a  great  Lake  of  4  or  5  Leagues  over.  In 
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la  the  Slue  Motmtain  and  its  nigh  Neighbours^  from  whence  came  thofe- 
dreadful  Roarings,  terrible  and  amazing    to  all  that  heard  them,  may  be 
reafonably  fuppofed  to  be  many  (Irange  Alterations  of  the  like  nature : 
but  thofe  wild,  defert  Places,  being  very  rarely  or  never  viHted  by  any 
body,  not  by  Negro's  themfelves,  we  are  yet  ignorant  of  what  happened  there. 
But  whereas  they  ufed  to  a£ford  a  fine  green  Profped,  now  one  half  part  of 
them. at  leaft,  feemed  to  be  wholly  deprived  of  their  Natural  Verdure.    There 
one  may  fee,  where  the  tops  of  great  Mountains  have  fallen,  fweeping  down 
all  the  Trees,  and  every  thing  in  their  way,  and  making  a  Path  quite  from 
top  to   bottom ;  and  other  places,  which  feem  to  be  peeled,  and  bare,  a 
Mile  together  :  which  vaft  peices  of  Mountains^  with  all  the  Trees  thereon, 
falling  together  in  a  huddled  and  confufed  manner,  flopped  up  mod  of  the 
Rivers  for  about  24  Hours,  which  afterwards  having  found  out  new  Paf- 
fages,  brought  down  into  the  Sea,  and  this  Harbour,  feveral  hundred  thou* 
fknd  Tun   of  Timber,  as  I  have  heard  computed  from   the  moA  knowing 
People  there,  which  would  fometimes  float  in  the  Sea  in  fuch  prodigious 
quantities,  that  they  looked  like  moving  Iflands.     I  have  feen  feveral  of 
thofe  largeTrees  on  this  Shore,  all  deprived  of  their  Barks  and  Branches,  and 
generally  very  much  torn  by  the  Rocky  Paflages,  through  which,  by  the 
force  of  a  falling  Stream  and  their  own  Weight,  they  might  be  fuppofed  to 
be  driven.    One  great  Trunk  of  a  Tree  particularly,  I  have  feen  amongft 
the  reft  fo  fqueezed  as  a  Sugar-Cane  after  it  had  pafled  the  Mill.     Some  are 
of  opinion  that  the  Mountains  are  funk  a  little,  and  are  not  fo  high  as  they 
were;  others  think  the   whole  Ifland  is y»;7i^  fomething  by  xiit  Earthquake, 
Port-Royal  is  faid  to  be  funk  a  Foot,  and  in  many  Places  in  Liguania,  I  have 
been  told,  are  Wells  which  require  not  fo  long  a  Rope  to  draw  Water  out 
of  them  now,  as  before  the  Earthquake,  by  2  or  3  Foot.  * 

In  this  Harbour  in  Port-Royal  at  the  time  of  the  Great  Shake  (though  the 
Seas  were  very  calm)  was  fuddenly  raifed  fuch  a  ftrange  Emotion  in  the 
Water,  that  immediately  it  fwelled  as  in  a  Storm,  great  large  Waves  ap- 
pearing  on  a  fudden  rolling  with  fuch  a  force,  that  they  drove  moft  Ships 
(if  not  all}  in  the  Harbour  from  their  Anchors,  breaking  their  Cables  in  an 
luflant ;  but  this  was  foon  over,  and  in  a  little  time  all  was  fmooth  again. 
One  Capt.  Phips  told  me,  that  he  and  another  Gentleman  happened  at  the 
time  of  the  Earthquake^  to  be  in  Liguania  by  the  Sea-fide ;  and  that  at  the 
time  of  the  Great  Shake,  the  Sea  retired  from  the  Land  in  fuch  fort,  that 
for  2  or  3  hundred  Yards  the  bottom  of  the  Sea  appeared  dry,  whereon  they 
faw  lie  feveral  Fifh,  fome  whereof  the  Gentleman  who  was  with  him  ran 
and  took  up,  and  in  a  Minute  or  two's  time  the  Sea  returned  again,  and  over- 
flow'd  great  part  of  the  Shore.  At  TaBhoufe  the  Sea  is  faid  to  retire  above  a 
Mile.  _ 

'Tis  thought  there  were  loft  in  all  parts  of  the  Ifland  2000  People,  and 
had  the  Shake  happened  in  the  Night,  very  few  would  have  efcaped  alive. 

Since  my  arrival  here  I  have  felt  feveral  Shakes,  the  firft  and  greateft 

whereof  was  on  Good  Friday,  169^.  it  lifted  me  compleatly  off  my  Chair, 

and  fet  me  on  my  Legs,  and  was  faid  to  be  a  fmall  Shake  %  but  I  did  not  then 
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hear  the  Noife  (minding  fomething  elfe)  Avhich  always  immediately  Forerons 
or  rather  accompanies  it ;  but  I  have  (ince  felt  feveral  lefs  Shakes^  and  heard 
the  Noife  often,  which  is  very  loud,  and  may  be  eafily  taken,  by  thofc  not 
ufed  to  hear  it,  for  a  ruffling  Wind,  or  for  a  hollow  rumbling  Thunder ; 
but  hath  fome  puffing  Blafts  peculiar  to  it  felf,  and  are  moft  like  thofc  of 
a  Match  made  of  Brimftone^  when  lighted,  but  in  a  much  greater  degree, 
and  fuch  as  a  large  Magazine  of  Brimfione  may  be  fuppofed  to  make,  when 
on  fire.  It  is  obfervable,  that  every  fmall  Shake  is  telt  on  Ship-board  as 
fenfibly  as  on  Shore,  the  Water  fhaking  as  well  as  the  Land. 

It  is  likewife  obferved,  that  in  windy  Weather  there  never  comes  a  Shake^ 
but  in  very  calm  Weather  it  is  always  expeded.  This  Obfervation  hath 
held  true  in  every  Shake^  that  hath^happened  fince  the  firft  great  one. 

'Tis  obferved,  that  after  Rain,  they  are  generally  fmarter  than  at  other 
times  ;  which  may  be  from  the  (hutting  up  of  the  Pores  of  the  Earthy  where- 
by the  Force  is  more  pent  in,  and  hath  not  fo  free  a  Paflkge  as  to  perfpire 
and  fpend  it  felf,  &c. 

Shakes  often  happen  in  the  0)untry,  not  felt  at  Port  Royal ;  and  fome- 
times  are  felt  by  thofe  that  live  iQ  and  at  the  foot  of  the  Mountains,  and  by 
no  body  elfe. 

*Tis  obferved,  that  fince  the  Earthquake,  the  Land-Breezes  often  feil  ns, 
and  inftead  thereof,  the  Sea-Breezes  oft^n  blow  all  Night ;  a  thing  rarely 
known  before,  but  fince  common. 

In  Port-Royaly  and  in  many  places  all  over  the  Ifland,  much  Su^hmews 
Combuftible  Matter  hath  been  found,  fuppofed  to  have  been  thrown  out, 
upon  the  opening  of  the  Earth,  which  upon  the  firft  touch  of  Fire>  would 
flame  and  burn  like  a  Candle. 

St.  ChrifiopherSy  one  of  the  Caribee-Iflands,  was  heretofore  much  troubled 
with  Earthquakes,  which  upon  the  Eruption  of  a  great  Mountain  there  of 
Combuftible  Matter,  which  ftill  continues,  wholly  ceafed,  and  have  never 
been  felt  there  fince  :  wherefore  many  exped  fome  fuch  Eruption  in  fome 
of  the  Mountains  here,  though  ,we  hope  there  is  no  neceffity  for  it ;  the- 
Shakes  having  been  obferved  to  lofe  their  Force,  and  to  become  weaker  and 
weaker  ever  fince  the  firft  Fatal  one ;  and  tis  now  fo  long  fince  we  have 
heard  any,  except  now  and  then  one  fo  weak  as  fcarce  to  be  felt,  that  we 
have  great  hopes  they  will  now  quite  ceafe. 

After  the  great  Shake,  thofc  People  that  elcaped,  (as  many  as  could)  got 
on  board  the  Ships  in  the  Harbour,  where  many  continued  above  2  Months 
after  i  the  Shakes  all  that  time  being  fo  violent^  and  coming  fo  thick,  fome- 
times  two  or  three  in  an  Hour*is  time,  accompanied,  with  frightful* Noifes^ 
both  from  under  the  Earthy  and  from  the  continual  falling  and  breaking  of 
the  Mountains,  that  they  dared  not  come  afiiore.    Others  went  to  the  place 
caird  Kingfiffwn  (or  by  others  Kilikown)  where,  from  the  firft  clearing  of 
the  Ground,  and  from  bad  Accommodations,  the  Huts  built  with  Boughs,, 
and  not  fuj£cient  to  keep  out  Rain^.  which  in  a  great  and  an  unufual  man-* 
ner  followed  the  Earthquake,,  lying   wet,  and  wanting  Medicines,  and  all 
Conveniences,.  &c.  they  died  miferably  in^  Heaps.    Indeed  there  was  a  ge- 
neral 
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ncral  Schiefs^  ffuppofed  to  proceed  from  the  hurtful  Vapours  belched  from 
the  many  Openings  of  the  Earth)  all  over  the  Iflaud,  fo  general  that  few 
efcaped  being  Sick ;  and  'tis  thought  it  fwept  away  in  many  pares  of  the 
Illand,  3000  Souls ;  the  greateft  part  from  Kingftowu  only,  yet  an  unhealthy 
Place.  Befides  the  great  quantities  of  dead  People  floating  from  one  fide 
of  the  Harbour  to  the  other^  as  the  Sea  and  Land-Breezes  blew  them,  fome- 
times  100  or  200  in  a  Heap,  may  be  thought  to  add  fomething  to  the  Un-- 
heahhjulnefs  of  this  Place.    Jufj  3.  169^- 

6.  Moft  of  the  Ships  loft  their  Anchors  and  Cables  which  were  towards  i^Dr.sioa% 
the  Wharfs  or  Town,  which  I  fuppofe  came  from  the  Sands  and  Houfes  *^-  ^'^     * 
falling  on  them  ,*  and  they  after  the  Earthquake^  rode  in  fewer  Fathoms 
Water  than  before  :   and  one  may  believe  that  fome  of  the  Phanomena 
may  be  accounted  for  from  that. 

XXI.  The  Earthquake  which  happenM  between  the  ^h  and  %th  of  Jan.  1 699.  AnEarih- 
hath  had  ftrange  EfkGts  about  the  Tungarot^e  and  Batavian  Rivers.    The  f^^.^^'Ba- 
great  Batavian  River  from  above  Tangala  iVama  being  a  Place  from  whence  ^«*jjj*  *  Aj* 
the  faid  River  rccciveth  the  greateft  part  of  its  Water,  is  ftopt  up,  or  witM.  V 
covered  with  Earth  from  the  Fabi  JBUs^  till  beyond  the  River  Tfyis^ckitfyl  y-  •  •''•-*4. 
fo  that  the  Place  where   the  River  had  its  Courfe  formerly,  was  not  to  be  '  ^'^ 
feen.    But  far  beyond  that  Hill,  towards  Batavia,  the  Water  comes  forth 
again  from  under  the  Earthy  which  is  funk  down,  but  thick  and  muddy  ; 
pafling  over  and  thorough  the  Trees  wherewith  the  River  was  formerly  ftopt 
up.    The  Trees  lying  in  the  River  are  of  a  fpecial  bignefs,  and  u>  clofe 
packt  together,  that  it  is  impoflible  to  conceive  how  they  came  fo. 

From  the  Mountains  fituated  near  ttte4>eginning  of  the  Batavian  River^ 
called  by  the  Javanians  Songsy-tjialiwong,  feven  Hills  are  funk  down,  viz..  5 
on  this  fide,  and  2  on  the  other.  But  the  Mourn  from  whence  the  River 
hath  alfo  its  Source,  above  Tangel  Wamay  within  the  Mountains  Terbacktr, 
is  not  funk  down,  nor  hath  received  any  damage. 

The  Tangarang  River,  callM  by  the  Natives  Sangbi  Sedans^  is  alfo  ftopt 
up,  and  covered  with  Earthy  from  the  Hill  and  Branch  Salack,  to  the  Ri- 
ver Annm,  and  from  thence  to  Tangdrang  being  filled  up  with  Trees  ;  but 
not  in  fuch  a  quantity,  nor  fo  clofe  together,  as  in  the  Batavian  River. 
On  this  fide  the  Tangarang  River,  9  are  funk  down  by  the  Earthquake ;  and 
feven  Branches,  that  had  formerly  their  lifue  in  the  River  Tangarang^  are  alio 
covered  with  the  Earth ;  but  three  other  Hills,  lying  alfo  on  this  fide  of 
the  (^me  River,  and  callM  Mnjav^  Dauv),  and  Halfichi,  had  not  fuftained 
any  damage,  whereby  the  Branches  Autan,  and  Kaniki,  (the  latter  into 
the  firft  Branch,  and  the  firft  into  the-  River  Ta9$arang)  have  kept  their 
Courfe.  And  the  Hill  Oudjong-teboc^  being  call'd  alfo  Sedani,  from  whence 
the'  T'angarang  River  had  its  Source*  is  not  funk  down  nor  hurted.  It  is 
alfo  cbfenxd,  in  the  Tangarang  River,  at  the  Place  where  it  is  ftopt  up 
with  Trees,  that  the  defcending  Water  being  thick  and  muddy,  went 
backward  with  a  Motion  not  unlike  the  Waves  of  the  Sea,  when  moved 
by  a  Tepipeft. 
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The  High-Land  between  the  Bat  avian  and  Tangarang  Rivers,  behind  the 
old  Court  of  the  Jacatra  Kings,  called  Pakowangj  having  bedn  a  great 
Wood,  is  changed  iince  the  Earthquake,  into  a  great  and  open  Field,  wholly 
deftitute  of  Trees,  the  Surface  ot  the  Ground  being  covered  with  a  red 
Clay,  fuch  as  the  Mafons  ufe  here  ;  which  in  fome  places  was  fo  hard,  that  it 
could  endure  treading  and  going  upon  it,  and  in  other  places  Men  did 
fink  above  a  Foot  into  it.  •  At  the  place  of  the  Old  Court  caScd^  Piikawaug 
iituated  betweea  the  Batavian  and  Tangarang  Rivers,  no  other  damage  hath 
been  feen,  than  that  the  Land  thereabouts  hath  been  rent  and  divided  a- 
ixinder  with  great  Clefts  more  than  a  Foot  wide.  The  River  Tfiame,  pto- 
Gceding  from  a  Pit  or  Well  in  the  aforefaid  Court  of  Pakowang^  and  run- 
ning a  great  way  under  Ground,  and  then  coming  forth  again,  taking  its 
Courfe  towards  Anke,  had  not  received  any  harm  r  But  kept  its  CouHb 
uninterrupted. 

The  Tmmagon  Porbo  Nata  in  his  going  towards  the  Mountains,  heard  a 
Noife  like  unto  Thunder ;  and  fearing  that  a  finking  down  of  the  Ground, 
or  an  Eruption  of  Water  would  follow,  he  flood  ftill  with  thofe  that  were 
about  him,  and  faw  afterwards  that  the  Emth  from  the  top  of  the  Moun- 
tains  funk  down ;  and  hearing  no  further  noife,  he  went  on  his  Joumey^ 
having  in  going  and  coming  back  fpent  ip  Days  by  the  Way,  and  felt  40. 
times  an  Earthquake  r  And  fince  his  returafrom  the  Mountains,  he  hath  fek 
the  like  Shakings  208  times,, 

XXII.  I  have  elfewhere  fhewn  that  the  Breath  of  the  Pyrites  is  Sulphured 

^  W^offcf/i  Sulftantia  ,•  alfo  that  it  naturally  takes  fire  of  it  felf :  Again  that  the 

w  f?r/i-  *  Material  Caufe  of  Thunder  and  Lightnings  and  of  Earthquakes,  is  one  and  the 

M«t.Lfft«^^"^^*  '^^^'  ^^^  Inflammable  Breath  o(  the  Pyrites.    The  difference  is,,  that  one 

n.i'^y.'B^izAS  firpd  in  the  Air,  the  other   under  Ground- :    Of  which   lafl,  thefe  (I 

5^^f/*^^''think)  are  fufficient  Arguments  ;  A  Thing  burnt  with  Lightning  fmells  of 

very  Brimflone  i  again  the  Subtilty  and  Thinnefs  of  the  Flame  ;  alfo  the 

manner  of  its  burning,  which  is  often  obferved  to  be  Particulatim,  or  in 

fmall  Spots,  Vapour  like.     And  of  Earthqttakes,  the-  Sulphureous  Stink  of 

Waters  fmelt  before,  and  of  the  very  Air  it  felf  after  them  :  Of  which  in* 

.  fiumerable  Inflances  occur  in  the  Relations  of  thenu 

They  alfo  agree  in  the  Manner  of  the  Noife,  which  is  to  be  carried  od^, 
as  in  a  Train  fir'd,  the  one  rolling  and  rattling  through  the  Air,  taking 
fire  as  the  Vapours  chance  to  drive,  as  the  other  fired  under  Ground  in  like 
manner  moves  with. a  defultory  Noife^  as  it  ihall  chance  to  be  continued. 

That  the  Earth  is  more  or  lefs  hollow,  is  made  probable,  by  what  is  found 
every  where  in  the  Mountains,  wV.  Natural  Cavities  or  Chambers,  which 
the  Miners  of  the  North  call  Self-Opens.  Thefe  they  meet  with  frequentl)r, 
fome  vaftly  great,  and  others  lefs,  running  away  with  fmall  Sinus's :  And 
I  doubt  not,  but  upon  diligent  inquiry,  a  great  Catalogue  of  fuch  might 
be  had,  difcovered  in  the  memory  of  Man.  Befides,  many  there  are,  which 
are  known  to  open  to  the  Day,  and  to  difcover  themfelves  without  Diggings 
a$  PcQrs'HQie,  Ohey-Hok,  &c.  Again,  the  great  and  fmall  Streams,  which  do 
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arife  frofn  under  the  Mountains,  do  evidence  the  I&Bovmfs,  and  Sinoufnefs 
of  chem.  Add  to  tbefe^  that  many  Sinus's  are  made  in  that  inftant,  and 
are  continued  by  the  explofion  and  rending  of  the  firft  Matter  ^red^ 
which  may,  and  do  very  probably,  clofe  again,  when  the  Force  of  that 
ExphJtQn  is  over,  but  are  fufficiently  open  to  continue  the  Earthquake. 

That  thefe  Subterranecus  Cavities  are  at  certain  Times  and  in  certain  Sca- 
fons  full  of  Infiammatle  Vapours^  the  Damps  in  our  Mines  fufficiently  wit- 
nefs,  which  fired  do  every  thing  as  in  an  Earthquake^  fave  in  a  lefler  degree. 

Now,  that  the  Pyrites  alone  (which  is  our  prefent  Task)  of  all  the  known 
Minerals,  yields  this  Inflammahle  Vapwr^  I  think  highly  probable,  for  thefe 
Reafons. 

1.  Becaufe  no  Mineral  or  Ore  whatfoever  is  Sulphureeus^  but  as  it  is  wholly, 
or  in  part,  a  Pyrites :  I  have  carefully  made  the  Experiment  in  very  many  of 
^e  Foifils  of  En^andy  and  I  do  find  them  all  to  contain  Iron,  wherever 
there  is  Brimftone. 

2.  Becaufe  there  is  but  one  Species  of  Brimftone^  that  I  know  of,  at  lead 
with  us.  in  England :  And  (ince  the  Pyrites  naturally  and  only  yields  it,  it  is 
but  reafonable  wherever  Brimftone  is  founds  though  in  the  Air  or  under 
Ground  in  Vapour,  to  think  that  alfo  proceeds  from  it.     The  Sulphur  Vive^ 
or  Natural  Brirnfhne^  which  is  found  in  and  about  the  Burning  Mwntains^  is- 
certainly  the  Effeds  of  Sublimation^  and  thofe  great  Quantities  of  it  faid  to 
be  found  about  the  Skirts  of  Vulcano'sy  is  only  an  Argument  of  the  long  Du* 
lation,  and  Vehemency  of  thofe  Fires.    And  though  the  Sulphur-Vive  or 
Bjmgh  Brimftoney  as  they  call  it,  had  from  Hacla  and  Italy  is  Opake,  and  agrees^ 
not  with  the  Tranfparent  and  Amber-like  Sulphur  Vive  of  the  Ancients  ; 
yet   it  does  not  follow,  that  that  alfo  was  not  produced  by  Sublimation,  no 
roore,  than  that  the  StalaShteSy  or  Water-wrought  Stone,  is  not  fo  made, 
for  that  fome  of  it  is  Opake  and  feme  Chryftaliine. 

But  poffibJy  the  Pyrites, o(  the  Vulcano's  or  Burning  Mountains,  may  be  more 
Sulphureous  than  ours.     And   indeed  it  is  plain,  that  fome  of  ours  in  £i7£- 
land  are  very  lean,  and  hold  but  Yiitlt  Sulphur ;  others  again  very  much.. 
And   this  may  be  one  Reafon,  why  England  is  to  little  troubled  with  Earth- 
quakes,  and   Italy,   and  almofl:  round  the  Mediterranean-Sea,  fo  very,  much.- 
Another  Reafon  is  the  Paucity  of  Pyrites  in  England ;  where  they  are,  in- 
deed, fome  little  in  all  Places,  but  moflly^^/w  ;  and  if  perchance  in  Beds, 
thofe  are  comparatively  thin,  to  what  probably  they  are   in   the  Buynir:g\ 
Mountains,  as  the  vaft  Quantity  of  Sulphur  thence  fublim'd  doth  feem  rea- 
fonably  to  imply,     Alfo,  if  we  compare  our  Earthquakes,  and  our  T*hunder 
and  Lightning  with  theirs ;  there  it  lightens  almoft  daily,  efpecially  in  Sum- 
mer time,  here  feldom  ;  their  Thinder  and  I./gA/»/is5g  is  of  long   puratioW,. 
here  foon  over ;  thtxt  t)^t  Earthquakes  are  frequent,  long,  and  terrible,  with. 
many   Paroxifms  in  a  Day,  and  that  for  many  Days ;  here  very.fhort,  a  few 
Minutes,  and  fcarce  perceptible.     To  this  purpofe,  the  Subterraneous  Cavi-- 
ties  in  Engldnd  are  fmall,  and  few  compared  to  the  vaft  Vaults  in  thofe  Parts  ^ 
of  the  World  ;  which  is  evident, , from  the  fudden  Difappearance.  of.  whole  r 

Mountains  and  Iflands. 
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There  arc  indeed  other  Inflammable  Minerals  befidcS  the  Pyrites  t  Bat  by  the 
Providence  of  God,  not  to  be  found  in  England^  that  I  know  of,  and  not  in 
any  Quantity  in  any  Place  of  the  World,  that  I  can  learn  ;  whidi  is  wdl 
for  Mankind,  becaufe  they  are  very  Potfans  as  the  Orpiments  :  but  they  arc 
fpecifically  diftinft  from  Brimfione^  which  no  Ore  yields  buttnm.;  fo  the 
Ori>imems  are  all  Gold  Ore.  And  by  the  bye,  fome  Authors  have  affiga*d  this 
as  a  good  Reafon,  againft  any  Medicine  that  Ihall  be  nuuie  out  of  Geld^ 
(as  fond  as  we  are  of  an  Aimm  Potahik)  as  having  naturally  a  deleterious 

Quality.  rjr-n        .     i. 

It  may  be  objefted  that  no  Body  is  kindled  by  itfelf:  But  it  feems  to  me 
apparently  otherwife ;  for  that  Vegetables  will  heat  and  take  fire  of  them- 
felves,  as  in  the  frequent  Inftance  of  wet  Hay  ;  and  Animals  are  natutally 
on  Fire,  and  Man  doth  then  fufficiently  demonftrate  it,  when  in  a  Fever  : 
And  amongft  Minerals^  the  Pyrites^  both  in  Grofs  and  in  Vapour,  is  a&ually 
of  its  own  accord  firM.  Dr.  Poiver  has  recorded  at  large,  in  his  Mkregror 
fhia  a  famous  Inftance  of  it ;  and  the  like  not  very  rarely  happens.  And 
that  Damps  naturally  fire  of  themfelves,  we  have  the  general  Teftimony 
of  Miners  and  the  fame  Author. 

Again  the  Vulcano\  all  the  World  over,  argue  as  much  ;  for  we,  with 
great  Probability,  believe  them  to  be  Mountains  made  up  in  great  part  of 
Pyrites^  by  the  Quantities  of  Sulphur  thence  fublim^d^  and  the  Applicatioo 
of  the  Loadftone  to  the  ejeBed  Gnder.    I  go  further  : 

That  thefe  Vukanos  were  Naturally  Kindled  of  themfelves,  at  or  near  the 
Creation,  is  probable :  Becaufe  there  is  but  a  certain  known  Number  of  them 
which  have  all  continued  burning  beyond  the  Memoirs  of  any  'Hiftory ; 
few  or  none  of  them  that  I  know  of,  have  ever  totally  decay'd  or  been  cx- 
tind, ;  unlefs  poflibly  by  the  Submerfion  of  the  Whole,  being  abforb'd  in  the 
Sea.  Though  they,  indeed,  do  burn  more  fiercely  fometimes  than  at  others, 
for  other  Reafons.  So  that  it  feems  to  me  as  natural,  to  have  oBual  Fire  in 
the  7erreflrial  World  from  the  Creation,  as  to  have  Sea  and  Water. 

Again  if  thefe  Vulcam^s  did  not  kindle  ef  themfelves^  what  Caufe  can  we 
imagine  to  have  done  it  ?  If  the  Sun  ;  we  anfwer,  Hacla  placed  in  fo  ex- 
tream  cold  a  Climate  was  kindled^  for  ought  I  can  fee  by  the  natural  Hi-* 
ftory  of  both,  as  foon  as  JEtna  or  Fuegosy  or  the  moft  Southerly. 

Not  the  Accidents  happening  from  Man  ;  for,  if  Man  was  (as  we  maft 
believe)  created  Solitary  and  Topical,  they  were  none  of  his  Kindling,  be- 
caufe they  feem  to  be  fired  before  the  World  could  be  all  over  peopled  : 
Befides  they  are  moftly  the  very  Tops  of  vaft  high  Mountains,  and  there- 
^e  the  moft  unfit  for  the  Habitation  of  Man. 

If  we  fay  Lightnings  and  'thundery  or  Earthquakes ;  we  beg  the  Queftioa : 
For  the  Caufe  of  the  one  is  the  Caufe  of  the  other ;  and  they  ate  one  and 
the  fame.     It  remains  therefore  (very  probable)  that  they  were  kindled  e§ 

themfehes. 

I  for  my  part  know  no  Subjed  in  the  whole  Mineral  Kingdom  ix}  gcB©* 
ral  and  lafting  for  the  Fuel  of  thefe   Mountains,  as  the  Pyrites ;  which  I 

have 
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hdve  fiiid  alone  does  yield  Sulphur^  and  naturally  refolves  it  felf  into  it,  by 
a  Itind  of  Vegetation. 

About  the  Durable  Burning  of  the  Pyrites  thefe  are  Inftances  :  Scotch  Coal 
liath  lefs  of  the  Pyrites  in  it,  being  moftly  made  up  of  Coal  Bitumen^  and 
therefore  it  bums  and  confumes  quickly,  and  leaves  a  white  Cinder. 
Sea-Coal,  or  that  Coal  which  comes  from  Newcaftle  by  Sea  to  us,  and  kt 
that  reafon  fo  called,  burns  flowly  ;  and  the  Sunderland  Sea-Coal  To  flowly, 
that  it  is  iaid,  by  Proverb,  to  make  three  Fires ;  this  hath  much  Pyrites 
mixt  with  it,  and  burns  to  a  heavy  reddilh  Cinder,  which  is  Iron,  by  the 
Magnet.  But  I  have  feen,  and  have  a  Specimen  by  me  of  a  Coal  from  Ire* 
landy  (the  Propriecor  of  the  Pits  is  Sir  Chrifiopher  Wandsferd)  which  is  faid  to 
be  fo  lading,  chat  it  will  continue  24  Hours  red-hot,  and  almoft  keep  its 
Figure  :  This  feems  to  be  in  great  part  Pyrites  by  the  Weight  and  Colour. 


XXIII.  In  the  AAores  from  Teovil  towards  Bridgevsater^  in  the  extreme  suhurtrntie' 
Drought  we  luive  endured  this  Summer  itftftf,  fome  Lengths  of  PafturesJi^/" 
grew  much  iboner  withered  and  parched  than  the  other  Pafture.    And  this  f'^^^J^ 
parched  part  Teemed  to  bear  the  length  and  Ihape  fm  grofs)  of  Trees.i8.  i.^s'^^,. 
They  digged  and  found  in  the  place  Odes  indeed,  as  black  as  Ehi^.    And 
hence  they   have  been  inftru£ted  to  find  and  take  up  many  Hundreds  o£ 
Oaks. 

XXIV.  In  that  fenny  TraSt^  called  the  Pie  of  Achohne,  lying  part  in  Lin-w^jmd' 


good  quantities  of  Acorns  near  them,  lymg  fomewhat  above  3  Foot  in  depth, 
and  near  their  Roots,  which  do  ftill  fland  as  they  grew,  viz,,  in  firm  Earth 
below  the  Moore.     The  Firrs  lie  a  Foot  or  18  Inches  deeper,  more  in  Num- 
ber than  Oak,  and  many  of  them  io  Yards  long,. one  of  them  being,  not 
many  Years  fincc,  taken  up  of  36  Yards  long,  befides  the  Top,  lying  alfo 
Bear  the  Root,  which  flood  likewifeasit  grew,  having  been  burnt  and  not 
•  cut  down  ;  as  the  Oak  had  been  alfo.     Mr.  DugdaU  concludeth,  that  this^^^-'-x 
Miore  hath  been  fo  for  divers  hundreds  of  Years,  and  that  the  Caufe  there-      ***'' 
of  has  been  the  muddinefs  of  theTiJej,  which  flowing  up  Hutnber  into  Trent ^ 
left   in  time  fo  much  Filth,  as  to  obftruft  the  Currents  of  Idle^  Dun,  and. 
other  Rivets,    which  thence    flowed    back  and   overwhelmed    that  flat: 
Country.- 

XXV.  At  Touli  a  bout  n  Miles  below  Tort,  near  the  place  where  the  Dmrm 
empties  it  felf  into  the  Hunthr,  there  are  feveral  Perfons  which  are  calfd  ^.J^'^^^^.' 
Iryers,  who,  with  a  long  piece  of  Iron,,  fearch  in  the  foft  and  boggy  Ground  Rici»«dfon. 
for  Subterraneous  Trees ;  and  by   this  way  of  Tryal,  can  in  agreat  meafure*****"^**  ' 
diicovev  the  Length  and  Thickneft  of  thele  Trees,  and  get  a  Livelihood  by  it. 
Some  are  fo  large  that  they  are  ufed  for  Timber  in  building  Houfes,  which* 

18  (aid. to  be  more  durable  than  Oak  it  felf,,  others  are  fplitinto  Laths  i  others 

aco: 
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are  cut  into  long  Chips,  and  tied  up  in  bundles,  and  fent  to  the  Market 
Towns  feveral  Miles  off,  to  light  Tobacco.  Thofe  that  I  viewed;  were  all 
broken  off  fronrthe  Roots;  I  fuppofe  by  violence  of  Storm  or  Water,  or 
both  >  and  upon  enquiry  do  find,  that  they  are  all  after  the  fame  manner. 
Thefe  Tryers  do  affirm,  that  at  three  or  four  Yards  deep  they  find  Stumps  of 
Trees  broken  off ;  fome  two,  three  or  four  Foot  from  the  Ground,  and  to  be 
exadly  the  fame  Wood  with  the  Subterranems  Trees.  The  Bate  or  Texture 
of  this  Wood  is  the  fame  with  Ftrr,  eafily  fflittittg  ;  If  burnt  it  fends  oat 
the  fame  Rejinms  SmeB,  and  it  affords  the  fame  Coal-  The  Branches  gene- 
rally grow  in  Circles,  as  the  Knots  do  teftify ;  The  Knots  do  eafily  part 
from  the  reft  of  the  Wood,  as  is  ufual  in  Firr-fVood.  The  ftraightnels  and 
length  of  thefe  Trees,  are  alfo  a  Prefumption,  that  they  muft  be  fuch ;  if 
one  confider  that  fome  of  thefe  are  p'gh  a  hundred  Foot  long,  and  at  the  bot- 
tom, not  much  above  a  Foot  in  Diameter.  They  affirmM  to  me,  that  their 
tops  lay  all  one  way,  (vix».)  with  the  Current  of  the  Water.  There  arc 
alfo  Oaks  found  there,  though  not  in  fo  great  Quantity-  The  Vttriolick  Parts 
of  the  Earth,  in  which  they  have  lain,  hath  given  them  a  black  Tindurc 
quite  through,  which  (when  wrought  and  poliftied  fine)  is  not  much  ia- 
feriour  to  Ebony.  This  Wood  doth  not  emit  the  fame  Smell  when  bumt^ 
with  that  caird  Firr-JVood ;  therefore  I  hope  the  Smell  of  that  Wood  will 
"  not  be  attributed  to  the  Bituminous  Parts  of  the  Earth  in  which  it  hath 
lain.  About  60  or  70  Years  ago,  feveral  Dutchmen  undertook  to  drain  a 
large  Marfli  in  that  Place ;  and  in  cutting  a  Channel  in  the  dry  Ground  be- 
twixt the  Fen  and  the  River,  at  the  firft  they  threw  up  a  Rich  and  Firm  Soil, 
afterwards  they  met  with  a  Stratum  of  Sand,  under  that  a  Stratum  of  Bogff 
Ground,  in  which  they  found  of  thefe  Subterraneous  Trees,  and  under  that 
Firm  Ground ;  and  a  Gentleman  attefted  unto  me,  who  had  it  from  feveral 
Perfons  then  living,  that  were  Eye-Witneffes,  that  the  Ftrm  Ground  in  fome 
Places  lay  Ridge  and  Furrow.  There  are  feveral  of  thefe  Roots  of  Trees  to  be 
feen  in  the  Channel  at  Low-Water  to  this  day,  and  yet  there  are  neither 
Firr  nor  Pine  growing  naturally  here,  nor  have  been  in  the  Memory  of  any 
Man ;  neither  doth  there,  remain  any  Tradition  of  the  Growth  of  any  fuch. 

iVc^XT*     XX VI.  Pimco  is  one  of  the  higheft   Mountains  in  Craven  in  Torkfiire, 
iy  j>r.  Jyi.lyjng  on  the  South-fide  of  that  Country,  fome  two  Miles  above  Carleton.    On 
«r>';8i.?''^  South-fide  o[t\it  Pike    (as  they  call  the  very  top  of  that  Mountain) 
IS  a  place  where  the  IVater  ftands ;  this  is  called  a  Mofs,  and  is  fome  Fathoms 
perhaps  deep  in  black  Mud.    Here  are  dug  up,  if  we  will  believe  the  In- 
habitants, not  only  Roots,  but  whole  Trees  of  Ftrr. 

I  faw  there  no  fmall  Marks  of  a  Wood  in  former  Ages ;  as  the  Rms  or 
Stumps  oi  Trees  appearing  above  Ground;  which  upon  due  examination  of 
the  Grain  and  Bark,  I  found  to  be  the  Roots  o(  Birch.  Thefe  Roots  fplit  eafily. 
and  fome  dry ;  and  when  dryed,  they  burn  with  a  lafiing  Flame  :  and  for  this 
purpofe  they  ufe  them  upon  any  fudden  Occafion  about  their  Houfes.  And 
altho  the  Flame  be  great,  yet  it  is  without  any  Rejinous  SmeB:  However  it 
leems,  that  their  havmg  Iain  fo  long  under  Ground,  has  prepared  the  Juice 

for 
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for  hmijj^.    There  have  been  Oaks,  as  I  have  been  told,  dug  up  hereabouts 
alfoy  but  I  {aw  none. 

XXVII.  On  the  South-fide  of  Mntdif-HiBs^  at  a  place  call'd  Doul^cn^J^^J^;;* 
there  are  great  Quarries  of  Free^fipne,  where  the  Workmen  at  five  or  fix  ao.  j."bcm- 
Fathom  deep,  fawing  Stones  of  four  or  five  Tun  weight,  have  often  found  cXwt^p&. 
large  Pieces  of  cleft  and  fair  Oak  in  the  midft  of  them. 


XXVIII.  S.  Septaliy  in  a  Voyage  he  made  a  few  Years  fince  over  foircf^fl?^'^'^ 
Mountains  to  Gtnoti^  met  with  fome  Peafants,  who  digging  on  the  fide5  s.MaLVcdw 
of  an  Hill,  had  found  and  gathered  very  many  Cockle-Shells  of  divers  kinds,  Scitaiius. 
which  he  wonder 'd  at,  and  therefore  went  to  the  very  Place  ;  where  he*'*^'^*'^ 
was  fatisfied  of  the  Truth  of  the  Relation,  finding  great  ftore  of  different 

SheBs^  as  the  Turbinets^  Echini,  and  fome  Pearl-JbcBs,  whereof  one  had  a  fair 
Pearl  in  it. 

XXIX.  Upon  the  way  of  Beziers  to  Nartome,  in  a  Place  pretty  large,  foffik  5hM$ 
raifed  by  Eftimation  above  the  Level  of  the  Sea^  (which  is  two  Leagues  dif-  b/ M?d^  ^ 
tant  from  it)  about  15  or  i5  Fathoms,  I  faw  Rocks  which  inclofed  a  good  ^^i*^- 
number  of  big  Oyfters  fetrefied :  And  upon  the  feme  Way  above  the  Place,  *^''*"^^ 
which  is  called  Nice,  at  the  higheft  place  of  the  Defcent,  very  cragged, 
where  the  Rock  is  cut  to  make  a  Paflage,  is  feen  a  Bed  two  foot  large  of 
many  CockIe;-fieffs  fetrejied,  heaped  up,  as  ordinarily  they  are  on  the  Sea- 
ihore  i  which  notes  iufficiently,  that  the  Sea  formerly  covered  this  Place* 

XXX.  We  win  eafilv  believe  (what  I  have  read  in  Steno\  Ptodrcmus)  ^^^^J^-f*^^! 
all    along  the  Shores  ot    the  Mediterranean  Sea,    there  majj  all  manner  oi*us'^\ig. 
Sea-iheUs  be  found   promifcuoufly  included  in  KfKks  or  Earth,  and  at  good  ^yl^\^^^^^ 
diilances  too  from  the  Sea.     But  for  our  Englifh  inland  Quarries^  I  am  apt  76.21.2/82! 
to  think,  there  is  no  fuch  matter  as  Petrefying  o(S/jells  in  the  bufinefs  :  but 

that  thefe  Cockle-like  Stones  ever  were,  as  they  are  at  prefenr,  Lafides  fni 
generis  J  and  never  any  part  of  an  Animal.  It  is  moft  certain  that  our 
Englifh  Quarry-Jhells  (to  continue  that  abufive  name)  have  no  parts  of  a 
different  Texture  from  the  Rock  or  Quarry  where  they  are  taken,  that  is, 
that  there  is  no  fuch  thing  as  S/jell  in  thefe  Kefemblances  of  SheBs,  but  that 
hcn-ficne  Cockles  are  all  Ircn-ftcne ;  Lime  or  Marble^  all  Lime-ftone  or  Mar^ 
lie  ;  Sparre  or  chriftaBine  Shells,  all  Sparre^  &c.  and  that  they  were  never 
any  Part  of  an  Animal.  My  Reafon  is,  that  Quarries  of  different  Stone 
yield  us  quite  different  forts  of  Species  of  Shells^  not  only  one  from  ano- 
ther Cas  thofe  Cockle-jlone  of  the  Iron-ftone  Quarries  of  ABderton  in  Torkjhire, 
differ  from  thofe  found  in  the  Lead-Mines  of  the  neighbouring  Mountains, 
and  •  both  thefe  from  that  Cockle- Quarry  of  IVansford-Bridge  in  Northampton* 
Jbire,  and  all  three  from  thofe  to  be  found  in  the  Quarries  about  Gunthrcp 
^d  Beavour  Caftle,  &c.)  but,  I  dare  boldly  fay,  from  any  thing  in  Nature 
befides,  that  either  the  Land  or  Salt ^  or  jrejb  IVater  doth  yield  us.  'Tis  true 
that  I  have  pick'd  out  of  that  one  Quarry  of  fVansford  very  Refemblances  ot 
Vol.  II.  I  i  i  Murines, 


Murices,  Telirta,  Turbines,  Coehlea,  &c.  and  yet  lam  iM  corivfncoi,  whetrl 
particularly  examined  fome  of  our  EngUffy  Shines  for  Shells,  Ak  th^fr^  ft^aiets 
and  the  Fields,  that  I  did  ever  meet  with  any  one  of  thofe  Sfe:ies  of  Shells 
any  where  elfe  but  in  their  r^^eflfire  j^uOrrus ; -whctfct  I  wadmde  tk^ta 
Laprdes  Jut  Generis,  and  that  rhcy  ^ere  nor  caft  ifn  any  Animal  Mold,  yAsd^ 
Species  or  Race  is  yet  to  be  found  in  being  at  this  dafy.  I  have' two  o«  ttnM 
forts  of  our  Enghjh  Cockle-ftonis  of  differenc  j^tarries,  nearly  refei!il)Kng  one^ 
the  other,  and  all  of  them  very  like  a  common  fort  of  Sea-ihell ;  and  yet 
there  is  enough  in  them  fpecifically  to  diftinginfh  them,  and  hinder  them 
from  being  fampled  by  anything  of  the  Spoils  of  the  Sea  or  ffe  A  Waters, 
or  the  Land-Snails. 

Tojiusbem      XXXI  At  Bunttn^  ^  T^\\ts  from  Mmdflme  m  Kem,  and  alboiit  a  qiarref 
Vr^G^hf^^  a  Mile  from  the  River  Medway^  after  the  Copifigof  a  piece  of  Ground 
Hiticy. '».  was  taken  off,  (which  was  of  a  Clay  about  3  Foot  deep)   we  eome  to  * 
*"  ^  *^^ Very  good  Blue  Marie,  which  continued  fuch  3  Feet  and  i  deep  more;, 
and  then  there  appeared  a  hard  Floor  or  Pavement  compo&d  of  Sfeelte,  or 
Shefl-like  Stones,  crouded  clofely  together  ;  the  Interftkej  whereof  were 
filled  up  v^ith  the  fame  Mark.     TTris  Layer  (which  rww  a$  the  Veins  of 
Flints  do  in  chalky  Earth)  was  about  an  Inch  deep,  and  fevenil  Yards  over, 
and  we  could  walk  on  it  as  on  a  Bench ;  under  this  Layer  we  came  to  Mark 
again.    I  cannot,  upon  inquiry,  find  that  in  the  memory  ef  any  Kftn  there- 
abouts, any  Floods  from  the  Kiver  have  reached  fo  far  as  this  plaee. 

The  Stones  (for  I  take  thenr  to  be  Lapidesjiri  Generis)  afe  of  that  fort 
which  is  callM  Conchites,  and  refcmble  Sea-B/h  of  the  Teftaceous  kind ;  moft 
of  them  are  'Turbinated^  or  wreathed,  the  reft  are  of  the  BitiahnlMr  fort^ 
but  I  have  not  found  any  of  rhcm  with  Vahes  clofed  together,  but  fingle. 

The  bignefs  of  the  Turbinated,  is  from  a  Vetch  to  a  Hazle-Nut,  they  are 
filled  with  a  Term  Lapidofa,  like  the  Me^le^  and  are  of  that  coIdue  till  yoir 
have  wafhed  and  rubbed  them,  and  then  they  appeat  of  the  colour  of  Be^ 
xoar,  and  of  the  fame  Politure.  After  they  have  been  b6iled  in  Water, 
they  are  whitifh,  and  leave  a  Chalkinefs  upon  your  Fingers,  which,  when  it 
is  rubbed  off,  gives  you  a  view  of  very  fine  Hack  Stria,  thick  fee  on  the  out- 
lide.  Thefe  Wreathed  Stones  are  all  pcrfeftly  formed,  they  differ  not  in  Fi- 
gure one  from  another,  but  that  fome  have  their  fides  a  little  deprefled ;. 
upon  a  few  of  them  there  adhered  a  little  proportion  of  a  glittering  Mine- 
ral like  Iron.     In  Vinegar,  they  made  a  ftrong  and  a  boiling  Effermefcence. 

The  Bivalvular  arc  moft  of  them  no  bigger  than  a.Kidney  Bean,  fome- 
lefler,  a  few  as  broad  as  the  largeft  fort  of  Beans,  but  the  Valve  much  thin- 
aer  than  any  of  that  kind,  which,  had  been  the  Exuvia  of  an  Animati  the 
gibbous  Part  of  the  Valve  is  (mooth,  and  of  the  fame  colour-  with  that 
e£  the  Turbinated.  In  a  few  there  are  (bme  oblong  Lineations  bent  circular* 
ly  to  the  Commiflfure  of  the  Vahe :  t  have  a  piece  of  fuch  an  one  by  me,  con- 
fifting  oi  itwtteX  LameUa,  which  hath  this  further  obfervable  in  it,  that  the- 
gibbous  Part  is  of  a  moft  beautiful  black  Alining  Colour,  and.  the  inner  Part 
c(  aihining  Pearl-eoloor'd  Subftancet. 

Of 
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Of  tkk  Bivdlpular  fort,  cuuiy  of  them  foem  to  be  iufiai^  not  as  to  their 
SlMpe,  tot  as  to  their  Hardnefs  and  Jhickneis,  theie  being  in  fome  only  tlie 
jfmma  Sumtiw^  wA  in  others  the  ieveral  Steps  and  Progrefles  toward  a  perfcft 
Fiffn^mm  1  v^hiob  fecBM  to  me  an  wanfwerable  Argument,  for  their  never 
chftviiig  bean-tbei^f^'iof  Jmrnah.  Some  of  thefc  appeared  in  the  Inner-fide 
white,  and  it  came  off  upon  the  Fingers  like  Chalk,  and  fcemed  as  if  a 
Depreffion  had  been  firft  made  in  the  Efed  of  the  Shape  of  a  Valve,  and  then 
the^Coo vex  fide  rubbed  .w^h<)ha)k  or  painted  white. 

Thofe  iPieces  of  this  odd  (jMcretkn^  which  I  keep  by  me  (now  the  Marle^ 
which  is  in  the  Interftices,  is  grown  hard)  appear  much  like  that  coarfe 
fort  of  Marik-^iiie,  which  is  dug  about  Pluckky  in  the  IVtld  of  Kent.  Which 
Mi«rbk  iieenos  to  b^ei<JOi^m€ntaUQnQi  fuch  SheU-Uke  States,  the  Mirle  betwi^c 
them  .bayioig  acquired  fit m  Solidity  and  Hardness.  With  this  Stoee  they 
ivdke  their.^Dfeys  in  that  part  of  the  Countrey ;  and  they  are  apt  to  be  worn 
into  little  Cavities,  or  Holes,  whiure  they  have. Iain  long  expofed  to  the  Air  ; 
•the  Rjaios,  ia  ilength  of  time,  waflijng  ^way  the  Portions  of  Mirle  (which 
is  Ie&  himl.thaii  the  reft)  froin  tbe^OrUiGes  ^nd  Interflices  of  thoit  Shell-Uke 
StmHu  i  tvuniidi  ooofiraied  in  this  Opinion  by  ^  piece  of  Marble,  inlaid, 
lis  lit  wece,  with  foch  Sm^^  .which  was  dug  out  of  a  Marie-Pit,  at  a  little 
dxAanoe  :fvom,  and  on  the  iaipe  level  with  that  at  Huutan. 

T-he  nmetfed  as  well  as  the  complete  Formation  of  fome  of  the  Blvalvu-  m  MnC 
/Air  ikiod  (the  *Wwr/  being  only  fouiaid  finale,  and  both  forns  in  a  Ground  ^^s^^'*^ 
^wwtT  hcfstoforc  diftBrbedJ^e  no  light  ^fgypients  for  their  beit^  Stems,  c^^-  ■« 
-PechafS.the^GS<af  Pianos  or  Anin»l  Bodies,  waflied  down  with  Rams,  and 
(lodged  i^odar  £rtottnd,  ma^r  be  there  difpof^d  into  fuch  likeJ?igures,  as  well 
as  above  tt. 

^XXH.  .Near  jBejidifig  yfi^Betclfiin,  for  iqaqy  fucceediqg  Operations,  arf^shUt 
continued  Body  of  Oyfier^eSs  has  .been  fowd  throqgh  the  whole  Circum-'^j^^*^ 
-feteoce.'of';  or^  Aores  oftGfound.  *  The  Foundation  of  tbefe  Shells  isaja.BU!»- 
rhard  rocky  Chalk,  :aod  above  this  Chalk  the .  Ojfier-fiells  lie  in  a  Bed  of  "'^^^^^ 
green  Sand  upon  a. Level,  las-nigh  as  can  poffibly  be  judged  ;  this  Strattm  q( 
green  Sand  Ojfiir-fiteBs  is  (as  I  meafured)  ojgh  two  Foot  deep.    Now  im- 
mediately above  this  Layer,  or  Strattm  of  green  Sand  and  SheBs,  is  a  Bed  of 
a  bluilh  fort  cf  Clay,  very  hard,  brittle  and  rugged,  they  call  it  a  pinny 
Clay,  and  this  is  of  no  i^e.     This  Bed  or  Layer  of  Clay,   I  found  to  be  nigh  a 
Yard  deep  ;  and  immediately  ^ove  it  is  a  Stratum  of  FuMer'^s  Earthy  which 
is  nigh  two  Foot  and  a  half  deep ;  this  Earth  is  often  made  ufe  of  by  our 
.Qothiers  :  And  above  this  Earth  is  a  Bed  or  Layer,  of  a  clear,  fine  white 
.Sand,  without  the  leaft  mixture  of  any  Earth,  Glajy  &c.  v^hich  is  nigh  7 
iFoot  deep  :  Then  immediately  above  this  is  a  ftiff  red  Qay,  (which  is  the 
uppermoft  Stratum)  of  which  we  make  our  Tiles.    The  Pepth  of  this  cannot 
^be  conveniently  taken,  it  bdog  {9  high  a  Hill,  on  the  top  of  which  hath 
: been  and  is  dug  up  a  little  common  Eitrtb  aboiit  2 .  Foot  deep. 

I  have,  with  a  Mattock,  dug  out  feveral  whole  Ojfiers  .with  both  their 
Valves,  or  Sbdls  lymg  tsogether,  MsCfy/brsb^ism  opened:  in  .their  Caviiy 
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there  is  got  in  foroc  of  the  (bremcntioned  green  Sand.  Thefe  Shells  are  fir 
very  brittle,  that  in  digging  for  them,  one  of  the  Valves  ^f'lll  frequently  drop 
from  its  Fellow  ;  but  'tis  plainly  to  be  feen  that  they  were  united  together, 
by  placing  the  Shell  that  drops  off  to  its  Felkna  Valve,  which  exadly  coi^ 
refponds  :  But  I  dug  out  feveral  that  were  Entire  i  hay,  foinc  dwbU  Ojfiers 
with  all  their  Valves  united. 

T^SMi      XXXIIL  In  a  Quarry  at  the  Eaft-end  of  Broughtmin  Uncoh^ire,  they  get 

andTijhesin^^  Clayey  Subftance  or  Earthy  that  lies  under  the  Stone  in  which  are  innume- 

SW^rable  Fragments  of  the  Shells  of  Shell-Fifh  of  various  forts,  of  PeElinites, 

Aht.  dc  la.  Echini^  COKchites^  and  others,  with  fome  Bits  and  Pieces  of  Contel;  and  there 

^ir^tfVare  fometimes  found  whole  Shell-Fifti,  with  their  natural  Shells  on>  in  their 

natural   Colours,  moft  miferably  crack*d,  bruifed  and   broken,  and  fome 

totally  fqueez'd  flat  by  the  great  Weight  of  the  Earth  that  yet  lies,  and  that 

was  cad  upon  them  in  the  Noachian  Deluge^ 

There  is  another  Quarry  in  the  Field  on  the  South  fide  of  the  Town>  of  a 
hard  blue  Stone,  which  was  moft  certainly  a  pure  fine  blue  Cli^r,  in  fome 
Antediluvian  Lake,  in  the  Stones  of  moft  of  which  are  innumerable  Petrefied 
Shell-Filb  of  various  forts,  but  fo  united  to  the  Stone,  that  it  is  very  dif- 
ficult to  get  them  whole  out  ;  and  I  have  always  found  that  thejr  lie  in  the 
Superficies  of  the  Quarry,  within  a  Foot  of  the  Top  thereof,  and  tew  or  none 
deeper  therein.  In  many  places  of  the  Surface  of  the  Quarry,  ('which  loofc 
rugged  and  drifted,  as  Snow  does  after  a  Storm,  and  by  which- one  may 
find  what  Quarter  the  Storm  er  Wind  was  then  in),  there  are  many  Shell- 
Fifh  half  in  the  Stone,  half  out.  That  part  which  is  within  the  Quarry  is 
entire  and  whole,  but  a  hard  Stone  ;  and  that  part  which  is  without,  whidi 
the  Peirefick  Effluviums  did  not  touch,  is  confumed  and  gone,  all  but  a  little 
of  the  Edges  which  are  plain  Shell,  ahd*  have  all  the  Ra^i  and  ^Sitr^  oa  them^ 
that  the  common  Shells  of  thofe  forts  of  Fifties  have; 

All  thefe  Fifties  have  their  Shells  bn,  fome  of  which  Shells  are  exceeding 
thin,  to  what  otherfome  are.  Sometimes  the  Shells  of  fome  of  them  are  in 
their  FetrefaSlion  fo  throughly  united  unto  and  incorporated  with  the  Stone, 
that  they  are  fcarce  vifible.  Others  in  the  fame  ^xi/zrrjf  have  a  thick  white 
Shell  en  them  Petrefied,  but  not  incorporated  and  turned  into  the  Sub- 
ftance of  the  Bfed  in  which  they  lie.  As  you  get  that  Fifti  out^  all  the  Shell 
fticks  fo  faft  to  the  Rock,  that  moft  commonly  it  is  left  behind,  but  fome- 
times  the  Shell  cleaves  in  two,  one  half  of  the  Shell  on  both  fides  of  the 
Fiftl  fticks  thereto,  and  the  other  half  to  both  fides  of  the  Bed,  but  others 
eome  out  by  lying  in  the  Air  in  Frofty  Nights,  with  the  whole  natural  SbeU 
on  thenr,  and  the  RaiUi  or  Stria  very  exaft.  Other  Fifli  there  are  here,  that 
have  a- black  fmooth  Shell  on  t-hem,  with  feveral  Stria,  but  no  JK^^/f,.  very  like, 
\&  not  the  fame '  with  tho  Concha  Nigra  Rondel. 

I  have  alfo feen  in' this  Quarry  fome  SSjeil-Ft/bhalf  open  and- filled  with  the 
Matteu-  of  the  Bed  in  which  they  lie-,  and  Petrefy*d  with  it.  Others  being 
in  heaps  together,  I  have  found (bme  of  them  broken,  ochees  brpifed,  and 
feb&Edgos  o£  oncFUb^  thsuft.  into,  thcr  fides:  of  another^,  fome.  wijch  the  one 

SbelL 


(4^9) 
Sidl  thruft  half  w«7  over  the  other,  &c.  wd  fo  Pttrefyei  in  the  Bed  toge- 
ther* Others  in  the  fame  Bed  have  been  A)  clofe,  that  the  Matter  of  the 
Bed  could  not  iniinuate  it  felf  into  them.  Thefe  that  are  thus  found,  are 
fbme  of  them  totally  empty,  others  are  filled  with  Chriflalim  FluorSy  others 
I  have  feen  half  full  of  the  faid  bluifli  Clay  of  the  Bed,  and  half  full  of 
the  laid  CbrifiaUhuitions,  which  have  ftuck  therein,  from  nothing  but  Subterrar 
news  Hiots  and  Effluviums. 

Amongft  theie  Fiih  in  this  Quarry^  I  have  feen  feveral  great  Horfe-'Mufcles^ 
fiich  as  breed  in  FreJh'fVater  Rivers  and  Ponds^  which  are  exadly  like  the 
Ccneha  Longa  Rondel^  but  are  more  thick,  full,  and  pubble,  than  ours  com- 
monly are  at  this  day  ;  which  Greatnefs  and  Largenefs  proceed  from  nothing 
but  the  Fertility  and  Fatnefs  of  the  Bed  on  which  they  bred  ;  and  at  this 
Day  in  an  old  Pond  beyond  Brought on-Haily  there  are  fome  of  the  largeft  of 
this  fort  of  SheU'Fifly  that  ever  I  faw^  as  if  th^  Soil  agreed  better  to  the  breed*- 
iog  of  this  fort  of  Fiftv  than  any  elfe  ;  juft  ^as  the  Cornu  Ammonis^  Nautili^, 
and  others  breed  beft  upon  Alum  Soik  :  And  that  is  the  reafon  that  they 
ate  found  fo  much  at  Whiekj^  Rochel^.  Lunenburg^  Rome^  and  other  Places,, 
where  are  famous  Alum-Mmes^    And  i£  any  o^e  would  find  any  of  thofe 
Ibrts  of  Fifhes  (which  fome^  leanied  Men  .have  tidiculQufly  thougfit  to  be- 
Species  totally  loft)  they  ought  in  all  probability  to  £bek  for  them  upon 
Alum  Soils  in  the  Sea,  and  there  they  would  undoubtedly  find  them. 

Others  have  an  OuMy  Soil,  a  fort  of  a  coniufed  Mixture  of  feveral  Soils 
together,  as  part  of  the  Country  ^\iQ\JX  Frodingban^  Bramber^  A0bee^  B^tf^ 
worthy  &c.   feems  to  be  |  in  the  Fields  and  Stones  of  which  Towns,, is  one 
.  particular  fort  of  Fifb,  which  I  know  not  what  Getms  or  Sfecses  to  compare- 
to,  bending  fomewhat  like  a  Ram's  Horn^  and   exadly  creafed  like;  one  on 
the   out-fide  with  an  Ofufculum  thereon,,  which  the  Fifli  opened  and  (hut  a5 
it  had  occafiom    The  Bed  whereon  the  faid  SheU-Fijb  b^-ed.in*  the  ABte^ 
iilwvian  Sea,  is  not  over  a  Foot  thick  (to  the  befl  ot  my  Memory)  in  all 
which,  but  for  the  maft  part  in  the  Superficies  thereof,  are  millions  of  the 
iaid  Fifh flicking  half  within  the  Stone,  half  without  ;.  which  .SZi^iif-^jS^'-ha'- 
ving  a  mofl  durable  Shell,  that  part  which  fticks  out  of  the  Stone,  is  not  con- 
fum'dj  as  in  the  Shell-Fifi  of  Broughton,  but  remains  whole  and  entire:    .And 
yet  I  have   feen  and  found  whole  lumps  of   them,,  that  by.  fbme  huge 
Weight  caft  or  fallen    upon  them,,  in.  the  Neachian  Deluge,    have  .beeii 
miferably  broken  and  'fhattered  in  pieces,  and^  fo  Pttrefied  in.the  Bed   as^ 
they  lay*  . 

In  the  Parifli  of  Broughton  aforefaid,  in  the  loofe  £^r/A  above  the  aforefaidi 
bhxQ  Quarry^  and  elfewhere,  1  have  found  in  awhitifhStone,  the.  Echini  G  a- 
leati  PunBiculati  Lluydii,  the  Turbinites  Major.  Lluydii,  'fab.  7.  N-  ^4X*  the* 
Cochlites  Lavis  Vulgntitr,  Lluydii^  7.  7,  N.  32.2  ;.  in  blue  Stone,  the  GonchaalT' 
tera  Longa  Rjoitdeletii,  exaSly  agreeing  to.  the  Pifture  and  Bignefs  thereof' 
in  Gefner  de.  Pifcibus^^  p.  231-  only  the  NeL  is- much  longer.:,  t  have*  founds 
alfo  multitudes  of  Bt/emnites,  great  and  little,  perforated,  and;  flat:  at  the^ 
Root,  by  wliich  they   grew  in  the  Antediluvian  Sea,  unto  fome  oft  which  E 

have,  found  little  Shell-Fith  fticking.- 
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There  have'been  many  Contcfts  and  Difputes  among^  the  Leftmed  con- 
cerning thefe  Appearances  ;  bat  my  Notion  of  f  hem  is,  that  -the  Antedfk- 
'vrtaWi/rM^had  an  external'Sea  as  well  as  Land,  trnd  'MouiKams,  -Hilk,  *Ri- 
vcrs,  and-fruitfiil  Fields  and  Plants  ;  that  it  was  «bo«ut  the  'Bigness  that-ew 
Earth  is  ^  prefciat  of,  and  that  when  God  had  a  mind,  for  the  Wickednefe 
ot  the  inhabitants 'that  d^ve^t  ^thereon, 'to  deftfoy  the  feme  byiiVaeer,  4« 
broke  the  Foundations  and  fubterraneous  Caverns  and  Pillars  'thereof  wtrii 
'moft  dreadful  'Emhqu^es\  and  eatffed  fthe  feme  to  be  'fcwr-fhc  moft  -pftrt,  if 
nottvhoHy,  tilfoYhed  2x\At\s^\\t>\\tAuip^  and  covered  by  the  Seas^hatwe 
Kow  hare  ;  and  that  this  Earth  of  curs  rife  then  out  of  the  Bottom  of  the 
Antediltivitin  Sea  m\ts  room  i  juft  as  many  Idands  are  fwallowed  up,  and 
others  thriift -up -iatheirfteod. 

•from  this  happy  Syftem'tifuhe  E>ehige^  which  is  the  fnoft  cemconkint  to 
the  Scrrptures  of  ^11- others ■  *^h(!hofe'tliiBgs  irre  eafily  folved  that  were  hard 
•and  driEcult 'before.  -It ^s  no^longer  a  'Wonder  that  Shells,  and  Shdl-Fifh, 
\and  the^oncs  of  other  Ti-fties  end  l^ouivfooted  Greatwes,  and  ^Frurts, -dV. 
are  found  (as-^they*  commenly  -are)  ^ in ^Bed«-and  "Qwmrmy  in  -MiMs  and  Mooa- 
tains, apdin' tfhe'Bow^s bf^he^atth  ,•  >for  heretbey  ^bwd  in  the  AntediiwM 
ift^,'  thither  ihey  were  ttlevited*wi*h'the^Hai«  and  ^Mountains  in  riic  timerf 
*the  ©riSrijtf,  'there they  <fell  into, /were  idbforbed  and  birried  in  Ohafms,  -and 
Hole?,  and  Clefts,  that  would' neodfiirily  happen  inthe  thrufting  up  crif  the 
^JEajtth,  ai^arefotrnd  intbe-Soilthat  was^ung  and  ^carried  wttn  wonderful 
Vidlence  and' Gonfafioii  "from  tjne^Pl-aee  to  smother,  ^^^^  the  wprking  xA  the 
Watert,  and'the^Fermcnt  and  ^urry  that  they  were  'ptrt  into. 

Anxi  as  sfll  Countries  were thus*rai fed  out  c*  thie  Bottom  ef  the  Jbnedlbh 
njtan  Sea^nd 'Lakes, '(o  that  part  of  theCoimtry,  about  Breughtm  aforeikid, 
appears -rnaijifeftly,  in  the  AmedihvianWhrldyto  have  been  the  Bottom  ef 
TomeFr^-^tiwfer/^ri^,  becaufe  tbatthofc  areFr^-water  ^leii-^ilh  whidi 
are  found  there  ;.  and  the  Bed,  upon  which  they* bred,  was  a  fine  blue  Clay, 
which-is  the  Colour  of  the  Stone  to  this  day  :  Whiih^Bed'^being  elevated  art! 
lifted  up  (and  dafhcti^over  with  tjther 'Earth  it> the' Workings  of  thc'Waters, 
And  die  great  Hurry  and  Confufion  that  then  happened)  thefaidBed,  by  the 
power  of  the  Subterraneous  elevating  HeatSy  Steams^  and  'Effluviums,  was  turned 
by  degrees  into  Stone,  with  all  the  Tiflies  therein. 

I  have  before  told  you, that  fome*of  the'ShelUFifli,  iathe  &me  Bed,  ate  not 
ohly  foil  of  the  Matter-of  -  the'Bed,  but  of  ^Fluors,  tho*  fuch  «re  not  veryxotn- 
mon.  Some  might  wonder,  feeing  that  the  Shells  are  clofed,  that  the  Mat- 
ter of  the  Bed  could  infmuate  itfelf  intothem  ;  but  that  is  nothing  but 
what  is  common  in  like  Cafes  :  for  I  have  frequenfly  feen,  in  the  Bottoms 
of  Ponds  and  "Rivers,  where  fuchShel^Fifh  in  plenty  are,  that  when  the 
Tilh  is  dead  and 'confumed,  and-theShdl  in  the  Mud,  with  thcEygcs  as 
clofe  as  if  the  F?fh  was  alive,  that  nevcrthelefs  the  Mud  or  Qay  will,  by  de- 
grees, infinuate  and  fill  the  fame.  And  now  if  the  Bottom  of  any  one  of 
the  faid  Rivers  or  Ponds  was  raifed  by  Earthqttakes,  and  turned  into  'Stone 
by  Petrefitk  Effluvimnf^  tdey  would  cxaftly  be  found  as  thefe  arc. 

That 


Tint  tamay  SbO-Kfi  AiAb^  fuch  wdariefffiil*  gmt  Vieleme  md  Force  irf 
tbe  ikid  great  Ffoddv  ioCortiueliias  to^  bectufti'd,  and  bimis'd^  BtidCqatcz'd 
Am^  m  wmt  of  cfaofis  manifeftl)!  are  ;  is  I'lkeyfik  nothinf}  ftrange  or  won* 
deiful,  if  we  do  but  confider  the  great  pieces  of  rifing  Rocks,  and  Hills, 
aod  NfiwMaiiis,  efaac  raofts  needd  noil,  down^  and  faU,  in  ftich  a  general 
bony  aad  coafo^ot^  as  that  muft  needs  have  been  in  the  S^uarryy  at  the 
Eaft  end  of  this  Town  of  Broughton :  where  Fragments'  of  ioniMnerable 
Shatt^arefe&ndy  aMd  feme  SbeH^fffb- {qvfttz^d  flat,  all  which  are  natural^  and 
not  penrefy'd.  There  was  in  the  DelMgei  (kmg:  upon  the  fame  a  huge  Bed  o£ 
a  mixM  confufed  Subflance,  now  tum'd  into  a  whitiih  ibft  cankered  Stone, 
and  upon  that  were  caft  vaft  quantities  of  Earth,  all  which  \(eigh'd  and 
preAsd  thie  tender  Shells  (b  mucfa^  that  they  fquee^'d  fome  flat,  and  broke- 
others*  to  pieces^  as  we  find  them  to  be  at  tbis'dayv 

.1  have:  a  hard  Ssone^  part- of  the  afovefaid  blue  j^^t^/irrjfy  with  little  Bit»  of 
WMr'OHis  therein,  and  whole  Leamn  of  Vcuuma,  or  Whcnh  Berrksy  fuch  as 
fimw  upon  Heaths  very  aoBt :  And  Mr.  Lhjfd  and  others  have  given  ua 
meaX  lir^e  Accounts  of  whole  Lumnsnd  Plamsioand  in  Stond^and  Recks,. 
aixi  deep  m  she  Bowels  of  the  Earthy  lomc  folded,,  £ome  plain,  fcme-imper* 
fefi ;  all  which  is  very  eafity  feivable,  having  in  that  general  eonfufioa 
ami  hurry  been*  {xAvgd  aponand  embody'd  in  Ltmpsol  Qay  and  other 
Matters,  and  othes  caccfaed  and  ineereeptJed  in  Rolling  Beds  of  Earthy  ac^. 
tbry  tumbled  ckwn  from  rifing  Hills  and  Mountains^  and  fo  lodged 
deep  in  Gbafinsof*  the  Ground  and  potcefy'dy  and  fo  preicov'd  uuo  this^ 
day. 

XXXIV.  I  h»ve  had  out  of  the  Ifle  of  Sbefftf  in  the  River  of  Thames^  GKer««Hai» 
vef y  Sharks  Ten*  dug  up  there ;.  which  could  not  be  faid  to  be  petrefied.  l^^^^W 
They  were  fomewhac  gilded  witha Vftmlkk  Tamifli  at  our firft.recdv- 

ing  them;  but  they  were  white,  and  in  a  fhort  time  came  to  their  natural 
Goloun. 

In  the  Si9ne  J^tutrrief  \n  Mnderskeif  Park  near  Makon  in  Tjorljbir^j  Ttook 
out  of  the  Rock  my  fdf  a  fair  Glcjfi^ra  with  three  points  of  a  black: 
Biver-Colour,  andihiooth:;  its*  Bdges  are  not  iS^rmre;  its  Bafis  is  (like  the- 
True  Teeth)  of  a  rugged  fubftance;  it  is  carved  round  the  BaHs,  with  I*n- 
boifed  Work:  It  hath  certain  eminent  Ridges,  or  Lines  like  Rays^  drawn^ 
from  the  Bads  to  each  Foinc 

XXXV.  Jit  Tancred  Rcbinfm  received  lately  from  Marjjfanrfaoonfidera-tn^Foimr- 
Uft  number  of  Fcjjiie  Boms  and  SheUs  q£  feveral  forts.    Some  of  them  had  J]jJ9**^°^* 
received  little  alteration  in  the  Earth j  <»cherl:  more,   and  fome  weit  fo  Mtrm«-,  r>r 
changed  as  to  be  ftony  r  Bur  all.  o£  them  retained  their  ancient  Shape. ^^^^^" 
One  of  thefc  l^fjiles  \  compared  with  the  Tongue  of  a  Fifb  I  had^obferv^disft^P,  674h- 
ic  Jhntmca^  and  with  anotherof  the  fame  Tongues  in  pieces,  whichd  faw 

in  Mr.  Charleton*s  moft  nfcful  and  admirable  CoUe&ion  ofi  natural  Curi^ 

^tiesy   and    found    a  perfeft    Agreement-   Another,  of   thefe  Fojfiles  L 

fuppofa- 
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fuppofe  is  ^e  upper  Mandible  or  PaUce  of  this  Fitfi,  which  is  o^K>(ite  to, 
or  anfwcrs  this  Tongue :  The  Agreement  of  this  in  all  parts  with  the 
Tongue,  making  it  very  likely  to  belong,  if  not  to  this  iame,  yet  to  this 
kind  of  Fifti. 

A  Pare  of  one  of  the  Joints  of  this  Tongue  was  dug  up  in  England^  and 
given  to  Mr.  CbarUton^  by  Mr.  Lluyd  q£  Oxford,  by  the  Name  of  SiUquafirum 
Subnigrum  PeElinattM  Maximum. 
Trs^  87, 88.  jjj,  Rol,iufcn  thinks  the  Foftk  Palate  or  MandibU,  Fig.  87  and  88.  may  be 
of  the  fame  kind  with  that  taken  notice  of  by  Lachmundy  in  his  £ook  de 
LapidibuSy  p.  1 7.  where  "'tis  callM  Pentacrinous, 
.  *' ^^'  F'^g'  75-  Is  the  wholeTongueofa/7/iNFyJa-kintoa  7i!»or»^^fife,  which  I 

call  Pajlinaea  Marina,  Lavis,  Livida,  Albis  Maculis  notata.  It  is  made  up  of 
many  Bones  (about  19  in  this)  which  are  each  of  them  crooked^  their  two 
(ides  making  an  obtufe  Angle,  fuch  as  the  fides  of  the  Under-Mandible  of 
a  Man  does :  the  uppermofl  fides  of  thefe  feveral  Bones  have  Fumms  and 
Pieces  flanditig  together  after  the  manner  of  the  Teeth  of  a  fhort  fmall- 
toothed  Comb,  the  extant  Ends  of  which  anfwer  the  like  Parts  in  the  Bones 
of  the  upper  Jaw  of  this  Fifh,  between  which  and  this  Tongue  the  Food 
of  this  Fifh  is  to  be  cut,  torn,  or  ground  to  pieces. 
*^  ^  P^g'  76.  Is  the  underiide  of  the  fame  divided  into  feveral  Pieces  alfo,  but 

having  no  Furrows  or  Teeth,  as  thofe  of  the  upper  fide  have. 

ryfso!'^^'  ^'^-  77?  7*j  19 f  ^^'  Shew  the  Joints  or  Pieces  of  the  fame  Tongue, 
feparated  in  feveral  Pofitions  of  their  upper  and  under  fides,  tofhew  the 
perfeft  Agreement  between  the  Pieces  of  the  Tongue  of  the  Fifh  taken 
lately  from  it,  and  thofe  taken  out  of  the  Earth,  which  are  figured  in  the 

Eig.8,,8i,HkePc^tions.-   Fig.  81,  82,  83,  8'4,-  85,  %6.' 

It  ^'  ®^'     Fig,  87,  ^i.  Are  the  upper  and  under  fides  of  what,  I  fuppofe,  ]s  the 

Fig.  67,  se.Upfer-Mottdible  or  Palate  of  this  F/b,  which  is  oppofite  to,  and  atifwers 
this  Tongue. 

Mr.  tVilloughby  and  Mr.  Ray  call  this  Filh  Nari-Nari  i  and  I  am  apt 
to  believe  the  Anonymous  Porft/gw^/e,'  whofe  Defcription  of  jBr^iirfV  is  pub- 
liffied  in  Purchas,  Lib.  7.  Cap.  i.  p.  13 13.  means  this,  when  he  (ays 
there  were  Rays,  having  in  their  Mouth  two  Bones  breakif^  Wilks  mtb 
them. 

TOCTklnDw     XXXVI.  I  had  lately  an  Opportunity  of  particularly  examining  a  com-^ 

foHndnndir  p'^^^t  Head,  with  both  its  Horns  entirely  perfed,  not  long  fince  dug  up  in 

ixdlndi"    ^'*^^^'^^>  and  given  to  my  Brother  7Wi7.  'Molineux,  as  a  natural  Curiofity,  by 

Vr.ThL  ^  Mr.  Henry  Ofivrn,  that   lives  .at  a  Place  call'd  Dardiflown,  10  the  County  of 

S^p.Te"'^^''^*'  about  2  Miles  from  Dtogkeda.    This  is  the  third  Head  which  hath 

^  been  found  by  cafual  trenching  in  his  Orchard;  they  were  all  dug  up  within 

the  compafs  of  an  Acre  of  Land,  and  lay  about  4  or  5  ¥oot  under  ground,  in 

A  fort  oi  boggy  SoiU    The  fir  ft  Pitch,  was  oi  Earth,  the  next  2  or  3  of  Tttrf,  and 

then  followed  a  fort  of  white  Marie,  whereby  they  were  found. 


(  43?  ) 

I  took  the  Dimenjicns  of  this  Head  carefully,  as  follows,  from  the  extreme 
Tip  of  the  right  Horny  to  the  extreme  Tip  of  the  left  A  B,  was  lo  Foot  lo 
Inches ;  from  the  Tip  of  the  right  Horn,  to  the  Root  where  it  was  faftened 
to  the  Head  C  D,  $  Foot  2  Inches ;  from  the  Tip  of  the  highcft  Branch  (meafu- 
ring  one  of  the  Horns  tranfvcrfe,  or  diredly  acrofs  the  Palm)  to  the  Tip  of 
the  loweft  Branch  G  F,  s  Foot  7  i  Inches.  The  Length  of  one  of  the 
Palmsy  within  the  Branches  G  H^  2  Foot  6  Inches  ,•  the  Breadth  of  the  fame 
Palm,  ftill  within  the  Branche^^  /A',  i  Foot  10  \  Inches  ;  the  Branches  that 
fliot  forth  round  the  Edge  of  each  Palm^  were  9  in  Number,  befides  the 
BnwAnt/erSy  of  which  the  right  Antler  D  L,  was  i  Foot  2  Inches  in  Length, 
t:*ie  other  was  much  fliorter ;  the  Beam  of  each  Horn  A/,  at  fome  diflance  frofn 
the  Head,  was  about  8  Inches  in  Circumference  ;  at  the  Root  where  it  was 
faftened  tothtHead,  about  11  Inches  in  Circumference  >  the  Length  of  the 
Jlead  from  the  back  of  the  Skull  to  the  tip  of  the  Nofe,  or  rather  the  Ex- 
tremity of  the  upper  Jaw-bone  NO,  2  Foot ;  the  Breadth  of  the  Skull  where 
largeft  P  Qj  was  a  Foot.  There  were  2  Hokfnesiv  the  Roots  of  the  Hums  that 
look'd  like  Eyes,  but  were  indeed  large  open  Paflages,  near  an  Inch  in  Dia- 
meter in  the  Forehead-hone,  to  give  way  to  great  Blood- Veflels,  that  here 
liTue  forth  from  the  Head,  and  pafs  between  the  Surface  of  the  Horn,  and 
the  fmooth  hairy  Skin  that  covers  them  whilft  they  are  growing,  (which  is 
commonly  called  the  Velvet)  to  fupply  the  Horns  with  fufficient  Nourifliment, 
while  they  are  foft,  and  till  they  arrive  at  their  full  Magnitude,  fo  as  to 
become  perfedly  hard  and  folid. 

Thefe  Veffels,  by  reafon  of  their  Largenefs  and  great  Turgency  of  the 
Humour  in  them,  whilft  the  Horn  is  fprouting  and  pliant,  make  deep  and 
confpicuous  Furrows  all  along  the  outfide  of  it  where  they  pafs,  which  may 
plainly  be  feen  after  the  Horn  is  bare  and  come  to  its  full  Growth,  at  which 
time  all  thefe  Veins  and  Arteries,  with  the  outy^'ard  Velvet  Skin,  drying  by 
the  Courfe  of  Nature,  ihrivel  up  and  feparate  from  the  Horn,  and  the  Beaft 
affeds  tearing  them  off  in  great  Stripes  againft  the  Boughs  of  Trees,  expo- 
fing  his  Horns  naked  when  they  are  throughly  hardned,  without  any 
covering  at  all. 

Such  then  were  the  vaft  Dmenfious,  according  to  which  the  lofty  Fabrick 
of  the  Head  and  Horns  of  this  ftately  Creature  was  built :  And  yet  it  is  not 
to  be  queftioned  but  thefe  fpacious  Horns  as  large  as  they  were,  like  others 
of  the  Deer-kind,  were  naturally  caft  every  Year,  and  grew  again  to  their 
full  (ize  in  about  the  fpace  of  4  Months.     For  all  Species  of  Deer  yet  known 
certainly  drop  their  Hbms  Yearly,  which  I  conceive  to  proceed  from  the  fame 
caufe,  that  Trees  annually  caft  their  ripe  Fruit,  or  let  fall  their  withering 
Leaves  in  Autumn ;  that  is,   becaufe  the  nouriftiing  ^uice,  lay  it  is  Sap  or 
Blood,  is  ftopped  and  flows  no  longer,  either  on  the  account  it  is  now  deficient, 
being  all  fpcnt,  or  that  the  cavous  Paflages  which  convey  it,  dry  up  and 
cool,  fo  as  the  Part  having  no  longer  any  Communication  with,  muft  of  necef- 
fity  by  degrees  fever  from  the  Whole  i  buc  with  this  difference,  that  Horns  by 
reafon  of  their  hard,  material,  and  ftrong  Compofition,  ftick  faft  to  the  Head 
by  their  Root  7  or  8  Months  after  all  their  Nourifhment  perfeftly  retires. 
Vol.  II-  K  k  k  whereas 
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whereas  Leaves  and  Fruity  confifting  of  a  much  more  tender  Subftancc,  and 
a  finer  Texture  of  Parts,  drop  fooner  from  their  native  Beds  where  they 
grew,  when  once  the  Supply  of  ufual  Nouriftiment  is  ftopt.  This  Analogy 
that  NatUYfi  obferves  in  cafting  the  Hams  of  Beads,  and  dropping  the  Fruit 
of  Trees,  will  appear  much  more  evident  to  any  one  that  will  obferve  the 
end  of  a  Stalk,  from  which  a  ripe  Orange^  or  any  large  Fruit,,  has  been  lately 
fever'd,  and  the  But-end  of  a  caft  Horn,  where  it  is  faftned  to  the  O's-Fron- 
tss  I  for  by  comparing  them  together,  he  fliall  find  fo  great  a  Cbngruity  in 
the  Shape  of  both,  that  'twill  Ixj  apparent.  Nature  works  according  to  the 
fame  Mechanifm  in  one  as  in  the  other. 

Such  another  Head,  with  both  the  Horns  entire,  was  found  fome  T^rs 
fince  by  one  Mr.  Van  Delure,  in  the  County  of  Qarey  buried  lo  Foot  under 
Ground  in  a  fort  of  Marle^  and  was  prefented  by  him  to  the  late  D.  of  Or^ 
mond.  In  the  Year  i5pi.  Major  FolUot  told  me,  that  digging  for  Marie  near 
Town  Ballymackward  near  Balljjhamon  in  the  County  of  Fermanagh^  he  found 
buried  lo  Foot  under  plain  folid  Ground,  a  pair  of  thefe  fort  of  Horns.  In 
the  Year  1684,  there  were  two  of  thefe  Heads  dug  up  near  Turvy^  within  8* 
Miles  of  Dublin. 

Not  long  fince  a  Head  of  this  kind,  with  its  Horns,  was  found  near  PifT" 
tumny,  feated  on  the  River  Shannon,  in  the  County  of  Gallaway.  Such  a 
Forehead  with  2  extraordinary  Beams  of  thefe  kind  of  Horns,  may  be  now 
feen  fattened  againfl  one  fide  of  the  Conmon  Hall  of  his  Grace  ASchaeJ  Lord 
Archbilhop  of  Ardmagh's  Houfe  here  in  Dublin ;  they  are  both  imperfeS 
and  want  their  Palms,  yet  by  the  vaft  thicknefs  and  length  of  the  Beams,  I 
judge,  when  entire,  they  much  exceed  the  fize  of  thofe  I  have  given  the  di- 
menfions  of  above.  The  Primate  told  rae,^  they  were  found  fbmewhcre  in 
the  Province  of  Vlfter. 

To  thefe  I  might  add  many  more  Inflances  of  the  like  ;  as  thofe  found  by 
the  late  Lord  Moumjoy,  near  his  Houfe  at  Newton  Stewart,  and  thofe  kept 
at  StockaUen  in  the  County  of  Meath  :  for  to  my  knowledge,  within  lefs  than 
20  Years,  above  20,  I  might  fafely  fay,  30  pair  of  thefe  fort  of  Horns  have 
been  dug  up  in  feveral  places  of  this  County,,  all  found  by  accident ;  and 
we  may  well  fuppofe  vaft  numbers  flHl  remain  undifcovercd  :  but  thefe  may 
fiiffice  plainly  to  fhew,  this  Creature  was  formerly  common  with  us  in  Ire- 
knd,  aud  an  indigenous  Animal,  not  peculiar  to  any  Territory  or  Province, 
but  univerfaUy  met  with  in  all  parts  of  the  Kingdom.  We  may  alfd 
reafonably  gather,  that  they  were  a  Gregaridus  Animal,  a^  the  Naturalifti 
call  them,  or  fuch  a  fort  of  Creature  as  affed  naturally  keeping  together 
in  Herds ;  as  we  fee  the  Fallow  Deer  with  us,  and  as  'tis  reported,  of  the 
Elchis  in  Siveden,  and  the  Rain  Deer  in  the  Northern  Countries  of  Eu- 
rope; for  otherwife  we  cannot  eafily  fancy  it  fhould  happen,  thaL three  of 

their  Heads  fhould  be.  all  found  within  the  narrow  compafs  of  one  Acre 
of  Ground. 

That  thefe  and  feveral  others,  and.  indeed  I  think  I  may  fay  all  that  I 
bave  been  particularly  inform'U  of^  though  dug  up  in  far  difl:ant  places 
q£  ircJUind^  Ihould,  be  cohflantly  found,  buried  in  a.fbrc  of  Marle^^  feems  ta 
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me  to  intimate,  as  if  Marie  was  only  a  Soil  that  had  been  formerly  the 
outward  Surface  of  the  Earth,  but  in  procefs  of  Time,  being  covered  by 
degrees  with  many  Layers  of  adventitious  Earth,  has  by  laying  under  Ground 
a  certain  Number  of  Ages  acquired  a  peculiar  Texture,  Confiftence,  Rich- 
nefs  or  Maturity,  that  gives  it  the  Name  of  Mar/e.  For  of  neccflity  v  e 
mull  allow  the  Place  where  thefe  Heads  are  now  found,  was  certainly  once 
the  external  Superfice  of  the  Ground,  otherwife  it  is  hardly  poffible  to  fup- 
pofe  how  they  fhould  come  there. 

And  that  they  fhould  be  fo  deep  buried  as  we  at  prefent  find  them,  ap- 
pears to  have  happened  by  their  accidentally  falling  where  it  was  foft  low 
Ground  ;  fo  that  the  Horns  by  their  own  confiderable  Gravity  might  eafily 
make  a  Bed  where  they  fettled  in  the  yielding  Earth,  and  in  a  very  long  courle 
of  Time,  the  higher  Lands  being  by  degrees  dilfolved  bv  repeated  Rains, 
and  wafh'd  and  brought  down  by  Floods,  covered  thole  Places  that  were 
fituated  lower,  with  many  Layers  of  Earth :  For  all  high  Grounds  and 
Hills,  unlefs  they  confift  of  a  Rock,  by  this  means  naturally  lofe  a  little  every 
Year  of  their  height,  and  fometimes  fenfibly  become  lower  even  in  one  Age  ; 
of  which  we  may  fee  feveral  fatisfaSory  Inftances  related  by  Dr.  Plot  in 
his  Natural  Hi/lory  of  Staffordfiire^  Chap.  3.  Page  113.  As  for  all  fuch  Heads 
that  might  chance  to  fall  on  high  or  hard  Grounds,  where  they  could  not 
pofTibly  be  covered  or  defended,  thefe  muft  of  necefficy  rot,  perifh,  and  be 
deftroy'd  by  the  Weather. 

By  what  means  this  kind  of  Animal,  formerly  fo  common  and  numerous 
in  this  Country,  fliould  now  become  utterly  loft  and  extinft,  deferves  our 
Confideration. 

Some  have  been  apt  to  imagine  this,  like  all  other  Animals,  might  have 
been  deftroyed  from  off  the  Face  of  this  Country,  by  the  Deluge  in  the 
Time  of  Noah:  But  if  we  confider  what  a  fragil,  flight  and  porous  Sub- 
ftance  thefe  and  the  Horns  of  all  Deer  are,  we  cannot  well  luppofe  they 
could  by  any  means  be  preferved  entire  and  uncorrupt  from  that  Flood,  now- 
above  4000  Years  fince ;  and  I  have  by  me  fome  of  the  Teeth,  and  one  of 
the  lower  Jaw-bones  of  this  Creature  fo  perfed,  folid,  ponderous  and  frefh, 
that  no  one  that  fees  them  can  poffibl^  fufpeft  they  could  have  been  in  Na- 
ture fo  many  Ages  paft :  And  therefore  it  feems  more  likely  to  me,  this 
kind  of  Animal  might  become- extinft  here,  from  a  certain  ill  Conflicu- 
tion  of  Air  in  fome  of  the  paft  Seafons  long  fince  the  Flood,  which  might 
occafion  an  Efidemkk  DiftempeYy  if  we  may  fo  call  it,  or  Reftilential  Murrain^ 
peculiarly  to  affeft  this  fort  of  Creature,  fo  as  to  deftroy  at  once  great  num- 
bei-s  of  *em,  if  not  quite  ruin  the  Species.  For  this  Ifland  may  very  well  be 
thought  neither  a  Country  nor  Climate  fo  truly  proper  and  natural  to  this 
Animal  as  to  be  perfeftly  agreeable  to  its  Temper,  fince  for  ought  I  can 
yet  learn,  it  neither  is,  nor  ever  has  been  an  Inhabitant  of  any  of  the  adjacent 
Kingdoms  round  about  ur.  And  befides  the  three  Heads  abovementioned, 
found  fo  clofetocne  another  in  the  County  of  Meath^  and  the   two  near 
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Turvyy  feems  not  a  little  to  countenance  this  Opinion,  as  if  thefe  Animals  died 
together  in  Numbers,  as  they  had  lived  together  in  Herds.  To  this  purpofe» 
Schefer  in  his  La^fma  fpeaking  of  the  Rain  Deer,  an  Animal  that  agrees  in 
Kind  with  ours,  tho*  it  be  a  quite  diflferent  fort  of  Deer,  fays,  that  whole 
Herds  of  them  are  often  deftroyed  by  a  raging  Diftemper  like  a  Plague^ 
common  among  them ;  and  that  fometimes  they  all  die,  fo  that  the  Laplander 
is  forced  to  fupply  himfelf  with  new. 

^Tis  probable  however,  that  fome  of  them  might  have  cfcaped' this  com- 
mon Calamity:  But  thefe  being  few  in  Number,  I  imagine  as  the  Country 
became  peopled,  and  thickly  inhabited,  they  were  foon  deftroyM  and  kiU'd 
like  other  Venifon,  as  well  for  the  fake  of  Food  as  Maftery  and  Diverfion. 
And  certainly  thefe  favage  Ages  of  the  World  would  not  have  fpared  the 
reft  of  the  Deer  Kind,  Stags  and  Hindi,  Bucks  and  Does,  which  we  ftill  have, 
but  that  thefe,  being  of  a  much  fmaller  Size,  could  fhelter  and  conceal  them- 
felves  eafier  under  the  Covert  of  Woods  and  Mountains,  fo  as  to  eicape  utter 
Deftrudion. 

And  here  I  cannot  but  obferve,  that  the  Red  Deer  in  thefe  our  Days,  is 
much  more  rare  with  us  in  Leland,  than  it  has  been  formerly,  even  in  the 
Memory  of  Man  :  And  tho**  I  take  it  to  be  a  Creature,  naturally  more  peca- 
liar  to  this  Country  than  to  England,  yet  unlefs  there  be  fome  Care  taken 
to  preferve  it,  I  believe  in  procefs  of  time,  this  Kind  may  be  loft  alio,  like 
the  other  fort  we  are  now  fpeaking  of. 

It  remains  that  we  enquire  what  Species  of  Animals  it  was,  to  which  thefe-  ■' 
flately  Horns  formerly  belonged.  I  know  it  is  an  Opinion  generally  receiv^d^ 
that  they  belonged  to  the  Alche,  Elche,  or  Elende,  and  therefore  are  vulgarly 
caird  Elche^s  Horns :  But  I  have  feen  a  pair  of  genuine  Elche^s  Horns  brought 
out  of  Smedeland,  and  chey  differed  extremely  both  in  Figure  and  &«,  from 
thefe  we  have  now  defcribed.  They  were  abundantly  fmaller,  and  quite  o£ 
another  Shape  and  Mike,  not  palmed,  or  broad  at  the  end  fartheft  from  the 
Head,  as  ours  >  but  on  the  contrary,  broader  towards  the  Head,  and  growing 
ftill  narrower  towards  the  Tips  End,  the  fmaller  Branches  not  iffning  forth 
from  both  Edges  of  the  Horns  as  in  ours,  but  growing  along  the  upper  Edge 
only,  whilft  the  other  Verge  of  the  Horn  was  wholly  plain  without  any  Bran^ 
ih  ^adnt^^ches  at  all.  The  faithful  Gefner  fpeaking  of  the  Siz^  of  them  fays,  Comua  fin-- 
*"'•  gula^  Ultras  circiter  dnodecim  apfendunt,  Longitudine  fere  duorum  Pedum  i. 
Whereas  the  Hirns  we  find  here  in  Ireland  are  near  thrice  that  Length,  and 
above  double  that  Weight,  tho*^  dried  and  much  lighter  from  their  being^ 
fo  long  kept.  Moreover  the  Elche,  as  defcribed  by  ApoUonius  Menabenus, 
who  had  feen  many  of*them,  is  no  larger  than  a  middling  Horfe.  And  Mr. 
Duncombe  told  me>  when  he  was  Envoy  in  Szveden,  he  had  feen  there  above 
i:Oo  Elchas  together  in  a  Herd,  and  none  of  them  above  5  Foot  high.  And 
if  fo,  we  cannot  imagine  a  Creature  of  that  fmall  Size,,  could  poffibly 
fopport  fo  large  and  heavy  a  Head,  with  fo  wide  and  fpreading  apair  of 
SDirns  as  thefe^  we  are  fpeaking  of  i  confidering  tdiat  exad  Symmetry,  and  due 
Proportion  of  Parts,  Nature  obfervcs  in.  the  Formation,  of  all  the  larger  and 
yeij£&er  fort  of  Animals. 

But: 
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Bnt  the  Defcription  of  that  lofty  horned  Bead  in  the  tVeft-btdies  call  V  a 
Mbo/i,  nmch  better  agrees  with  our  Irijh  Animal  than  that  of  the  Elche  dees. 
This  Animal  I  find  defcribed  by  Mr.  John  Jcjfelytiy  among  his  Neiv  England 
Rarities^  in  thefc  Words :  'The  Moofe  Deer,  common  in  theje  Parts,  is  a  very 
goodly  Creature,  fome  rf  them  1 1  Foot  high,  (in  height,    fays  another  Author 
more  particularly,  from  the  Toe  of  the  Fore-Foot  to  the  Pitch  of  the  Shoulders,  12 
Foot ;  in  its  full  Growth  much  bigger  than  an  Ox)  with  exceeding  fair  Horns 
vntb  broad  Palms,  fome  of  them  two  Fathoms  or  twelve  Foot  from  the  Tip  rfone 
Horn  to  that  of  the  other.    This  is  14  Inches  wider  than  ours  was.     Another 
thus  defcribes  the  manner  of  the  Indians  Hunting  this  Creature :  They  com- 
monly hunt  the  Moofe,  which  is  a  kind  of  Deer,  in  the  JVimer,  and  run  him 
down  fometimes  in  half,  otherwhile  a  whole  Day,  when  the  Ground  is  covered 
with  Snow,  which  ufually  lies  here  four  Foot  deep  ;  the  Beafi,  very  heavy,  finks  every 
fiep  as  he  runs,  breaking  down  Trees  as  big  as  a  Man's  Thigh  with  his  Horns; 
at  length  they  get  up  with  it,  and  darting  their  Lances,  wound  it  fo,  that  the- 
Creature  walks  heavily  on,  till  tired  andfpem  with  lofs  of  Blood,  it  finks  and  falls 
ike  a  ruined  Building,   making  the  Earth  fbake  under  it.     So  that  we  have 
not  the  leaft  reafon  to  queftion  but  thefe  vaftly  large  Irifh  Deer  and  the- 
American  Mnofe,  were  certainly  one  and  the  fame  fort  of  Animal,  being 
all  of  the  Deer  Kind,  carrying  the  fame  fort  of  palmed  Horns,  which  are  of 
the  fame  Size  and  Largenefs  as  well  as  Figure ;  and  the  Bulk  of  their  Bodies 
correfponding  exaftly  in  Proportion  to  the  wide  fpreading  of  their  Horns. 
So  that  we  may  fecurely  aflert,  that  Moofes  formerly  were  as  frequent  in. 
this  Country,  as  they  have  them  ftill  in  the  Northern  Parts  of  the  Wefi-Jndies,:. 
New  England,  Virginia,  Maryland,  and  Canada  or  New  France. 

And  left  we  may  think  this  Animal  peculiar  to  the  Gcwf/newf,  and  not  to* 
be  found  in  Illands,  a  remarkable  Paflage  in  John  de  Laet's  Defcription  of  the- 
Weft-Indies  clearly  (hews  the  contrary ;  There  are  found,  fays  he,  great  Num- 
bers of  thefe  Animals  in  an  Ifland  near  the  Continent,  calVd  by  the  Englifh  Mount: 
Manfell.     This  may  give  us  reafonable  Grounds  to  believe,  that  as  this* 
Ifland  o( Mcunt  Manfell  muft  of  ncceffity  have  had  fome  Communication  with. 
the  Main-Land  of  Afnerica,  to  have  been  thus  plentifully  ftock'd  with  this 
lore  of  Beafts ;  fo  Ireland,  for  the  fame  Reafon,  muft*  in  the  many  paft  Ages, 
bng  before  the  late  Difcovery  of  that  New  World,  have  had  fome  fort  ot  /»- 
tercourfe  with  it  likewife,  (though  'tis  not  eafy,  I  acknowledge,  for-  us  at  pre- 
fent,  to  explain  how)  for  other  wife  I*  do  not  fee,  how  we  can  conceive- this 
Country  fhould  be  fupply'd  with  this  Creature,  that  for  ought  I  can  yet  hear,^ 
is  not  to  be  found  in  all  our  Neighbourhood  round  about  us  ;  nay  perhaps^ 
in  any  other  Part  of  Europe,  Afia,  or  Africa  ;  And  then  'tis  certain,  as  hc" 
land  is  the  laft  or  moft  Weftern  Part  of  the  Old  World,  fo  'tis  neareft  of  any,' 
Country  to  the  moft  Eaftern  Parts  of  the  New ;  Canada,  New  England^  Virgin 
nia^  &c.  the  great  Trad  of  Land,  and  the  only  one  Lyet  know,,  remarkable- 
for  Plenty  of  the  Moofe  Deer.. 

XXXVIt  To'wifa  inter  7'/?«r/;7^T^Dynaftlashaudpoftrema;  Er/«rf 0 prop n— 

qua,  Comitibus  ohm  Glicherffibus  paruit, .  iifque  extinfiis  varios  fortita  Do— 
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An  n^/w«»«aiinos  Dacatui  tandem  Sax(hGothano  annexa  eft,  ex  quo  fereniffimiis  T?tincefs, 

^r^'lf^r  Frdericusy  cujus  Filium  Cognominem  feliciter  hodie  Regnantem  fufpicimus, 

^rfurtiif    ^.  1677.  jure  Emptionis  Hapreditario  (ibi  fuifque  earn  comparavit.    Binos 

B/wnira.habec  Pages  feu  Villas  ejufdem  Nominis,  quorum  alter  appelJatur  Burg-Tonna^ 

jenteciiu*.  quail  Ca/lrum  T'onnam^  alter  Grafen-'Tcmay  quafi  Comitis'Tcnnam  diceres.     Uter 

'"^"^^■^^^'iiJorum  antiquior   fit,  definire  ncqueo :  Id  faltem   conftat  Annalibus  vetuf- 

tiiTimum  Pagum  efle,  qui  Donmba   audit  in  Diplomate   Ottonis  Magni,  A. 

Cbr.  P73  dato,  meaque  Opinioue  ad  Burg  Tomam  fpeftat.'     Proxime    Pago 

huic  adjacet  Mens  five  CoUis  Arenofus,  arcnam  in  fuudo  prarbens  puriflimam 

albifTimamque,   in    variorum   Artificum   ufum  longe   latcquc  tranfportari 

folitam:  Quam  effodientes  McnfeD^c^^i^ri  ^n.  ^69$.  Ofla  qusedam  maxima 

rcpcriup.t,  ad  Pedes  pofteriores  fpeSantia,    unum   19  Librarum  pondere; 

deinde  Globum  five  C^put  Rotundum  Acctabulo  infertum,  Capite  Viri  majus, 

9  Librarum,-  hinc  Majus  Os  Femori  fimile  32  Librarum.    Solito  poft  No- 

vi   Aiini    initiura  Frigore    amplius  inquirentes,    ofFendunt   Spinam   Dorfi 

cum  Coftis  adhserentibus,  profundiufque  in  Arena  abditos  Ghbos  longe  ma- 

jorcs  binos,  una  cum  offibus  eo  pertinentibus,  Pedum  nempe  Anteriorum  ; 

turn  Os  Humeri,  4  Pedes  longum,  duafque  Spithamas  latum  cum  dimidio: 

Mox  Vertebras  Colli  cum  Vertice  acuminato  i  denique  Caput  prasgrande  cum 

4  Dentibus  Molaribus,  quorum  finguli  12   Libras  pendebant,  &  Duobus 

maximis   Dentibus,    five  Cornubus,    ai  Spithama:   Craffitie,   &    8  Pedum 

Longrtudine  ex  Capite  prodeuntibus.     Ut  Caput  melius   confpiceretur,  Col- 

lis  12  fere  Cubitorum,  five  24  Pedum  Altitudine  perforatus  efti  quofado 

ipfe^fereniffimus  Princeps   10  Kal.  Feb.  acceffit,    meque  inter  Comites  effc 

clementiflime  juflit,  ubi  omnes  quidem  in  magno  Hominum    Concurfu  Ca- 

pAit  ilium  cum  Dentibns  prsegrandibus  admirabundi  contemplati    fumus, 

maximeautem  indoluimus,  .&  Caput  &  Dentes,  exceptis  Maxillaribus,  quos 

integros  fere  accepimus,  &  reliqua  OfTa,  adeo  fragilia,  confumpta  Carie, 

fituque  corrupta  jacuiffe,  ut  nullum  eorum  ex  on>ni  parte  incontaminatum 

erui  potuerit,  fed  in  plurimas  Particulas  disjeda  fuerint. 

Cum  primum  Fama  emaneret,  vulgarem  fimul  Opinionem  de  Ojjibtis  Gignn- 
tis  ca  circumferebat,  qua  tamen  nee  mihi,  nee  aliis  prudentioribus  arrifit,  fit 
.vifcCflp/i^ftatim  evanuit.  Poflea  vero  duae  Opiniores  emerferunr,  quarum 
altera,  pro  Ekphanti  Sceleto,  Temporis  diuturnitate  maximam  partem  putre- 
fado;  altera  pro  Unkornu  FoJJili,  ut  vulgo  vocant,  feu  Minerali  jocantis 
Naturas  Foctu,  habuit.  Prior  fententia  mihi  comprimis  placet.  Ex  Collatione 
enim  Sjeleti  ncjlri  cum  Anatomia  Eleph/mti  qxxam  Dublini  in  Hibernian  A.  1681. 
dedit  A.  Moulinus  clariffime  liquet  omnfa  huic  noftro  convenire,  quae  ad  vera 
Elephant!  Offa  requipuntur.  Ante  ompia  notandum  eft»  quod  Moulinus  re- 
fcrt  in  Cranio  Ekphanti  extare  magnum  Cellularum  Numerum,  plerumque 
Triangularium,  Membranulis  obdudarum,  in  quibus  multafint  Vajafanguinea 
curiofe  difpofita,  iftafque  Cellulas  ex  tenuibus  Bradeis  Oflfeis  fadas  effe.  Enim- 
vero  Cranium  Tcnnenfe  non  tantum  intus  Concavum  &  inftar  Tumuli  Formi- 
carum  perforatum  fuifie  referunt  FoflTores,  fed  e  Fragmentis  idem  liquet 
iiianifelliflime,  qux  CeEulas  idsLS,  modo  oblique,  modo  diredc  Cranium  trsniC- 

euntes^ 
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euntes,  nobis  ob  Oculos  ponunt,  ex  tenuibus  Brafteis  conftantes,  &  inaxi- 
mam  partem  Triangulares :  Membranulas  autem,  Va/is  fanguineis  exficcatis, 
firmiflime  agglutinatas  deprehendimus.  Colore   flavo  fubrubicundo  tinftas, 
fcalpro  forte  tentatas  in  fruftula  diffilire,  fimulque  Colorem  iftum  auferre, 
ut  Albedo  Cranii  emineat.  Practerea  quern  Moulinus  in  Cranio  obfervat  Mea- 
luni  Medulla  fptnalis,  &  fingularem  Cavitatein^'  pro  Cerebro  capiendo  in  mftris 
etiaro  Fragmentis  apparet :  &  quam  ille  metitur  Diflantiam  Cranii  ab  uno 
cxtremo  ad  alteram  ao  J  Digitomm,  in  mfiro  dicitur  fuifle  ^r  Pedum^om  cum 
42  Digitos  faciunt,  turn  Conjeduram   nobis  prarbent,  Elefhantem  linnenfem 
iBbemico  fuiffe  ad  minimum  duplo  majorem  ;  quod  ex  fequentibus  clarius 
patebit.    De  externa  Cranii  Elephant ini  forma  alius  Anglus^  Joannes  Raius^  in 
Synopfi  Animalium  Quadrupedum  obfervat,  Pofticam  ejus  partem  in  duos  prse- 
grandes  Sinus  feu  Lobos  ita  dividi,  ut  Clnnes  Humanos  referre  videatur ;  neque, 
uc  in  aliis  multis  Quadrupedibus^  CerebeBo  excipiendo  Cavitatem,  feu  Alveum 
produdum  extrorfum  confpicuum  habere,  fed  potius  Cranii  Hwnani  Figuram 
imitari.    Obteflor  omnes,  qui  Caput  in  Arena  jacens  viderant,  annon  hscc 
Definitio  ipH  apertiflime  conveniat.  CMerum  Longijpmi  Dentes  illi  five  Cornua, 
pr«ter  Craffitiem  &  Longitudinera  indicatam,  fimul  referebant  Nativum  Z.^- 
vcrem,  Colorem  Subfiavum  nigricantibus  Maculis  fubinde  confperfum,  Curva-^ 
turaniy  &  Strias  nuUis  aliorum  Animalium  Demibus  Cornubufque  communes : 
Imo  quod  maxime  notari  metetur,  fupereft  adhuc  Cufpis  dextri  Dentis,  aper- 
tifSmo  Limationis  figno  confpicua,  de   qua  Plinius  Arbore  exacuere  limareque  j^j[^  ^  g^ 
Cornua  Elephantos  memorat.  Nequc  praBterieriro,  inter  alios,  qui  ad  vifendum 
Tomenfe  fpedaculum   undique  adfluebanti  venifle  etiam  Mercatorem,  qui* 
xnultos  Annos  in  India  confumpferat,  &  fecundum  Regular  Indorum,  quas^ 
fibi  probe  cognitas  dicebat,  ex  Dentibus  five  Cornubus  judicabat   Elephantem* 
noftrum  plufquam  200  Annos  vixifle.     Quam  in  rem  Aldrovandus  allegat  Alojfiy 
Giidamufti  Teftimonium,  vidifle  fe  aliquando  Elephantem  occifum  perquam* 
Mediocrem,  cujus  Dentium  amplitudo  Palmof  (i.  e.  Spithamas)  ^wo^excedebat,- 
eminebat  ad  duos  Pahnos^  verum  Pabnus  cbntedus  Carne  MaxiSa  immergeba- 
tur,  ut  totus  occultaretur,  ut  funt  aliorum  Radices  Dentium;  &  quoniam- 
eorum  SeneSia  Demibus  cognofcitur,  aiebant  Argumento  Dentium  fere  defpica- 
bilis,  ipfum  baud  quaquam  Annofum  (ore,  fi  conferretur  aliis  Proceriori bus, 
quorum  Dentes  tantst  funt  Magnitudinis,  ut  vicem  Pcfiium  fuppleant,  &  pro  • 
P^ix  fepes  muniant,  TefteP//K/o,  &  utiV/^m^  referebant,  nonnullis  eo  Am- 
plitudinis  crefcunt   Dentes,  ut   12  Palmorum   Menfuram  excedant.     Ultima ^ . 
Verba  cum  primis  ad  PropofUum  noftrum  faciunt :    Palrmim  enim  Cadamuftus^ 
intelligit  Afa;cre77f,  qucm5]p/rA/i»/iWw  alioquindicimus;  12  igitur  P/z/w/ 8  fa- 
dunt  Pedes,  qua?  Longitudo  eft  Dentium  Tonmnjtum.    Non  multum  hinc  abit 
Dens  Harduino,  Commentatori  Plinii  noviffimo,  Dieppannfus  feptenum  fere  Pe-- 
duMj  Centum  He  amplius  Librarum^pondere :  Practerea  GiBius  adferic,  eos  (311^0 
ad  Longitudinem  10  P^J«w  augefcere.    Nee  eft  quod  Pondus  Centum  8c  am- 
plius L^arum  in  Dentibus  liimenjibus  qucnquam  deterreat :  Reperiuntur  enim, , 
quorum  iinguli  pendent  r40r  Libras,  qualem  apud  Batavos  vidit  Amicus  •; 
vel  lyo,  five  zoo  Romans  Ponderis  Duodecim  unci  arum,  qualesEra(tnus  R'andfci: 

menwraty  vel  160,  qualem  in  Mufao  S^ptaliam  defcribit  Tetx^gus  i  quin  K^»— 

tomamts^ 
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tontanms  in  Sumatra  duos  vidit,  qui  append  Libras  jjtf  pendebant.  Nobis 
interea  fufficere  poceft  certum  Miniftri  cujufdam  Ducalis  Teftimonium  qui 
aliquot  Annos  in  Sumatra  aliifquc  Indist  Regionibus  vixic,  tellaturque  Deiues 
fibi  vifos  fuifle  Longitudinc  fex  vel  oBo  Pedum^  Craffitie  duarum  &  dimidia 
Spithamarum  pondtvc  centum  &  2  J  Ubrarum.  Vclerem  Difputationem^ 
Cirwia  Dentefve  fint  appcllandi,  non  definio  i  neque  tamea  negaverim  :  placere 
nVihi  Aldrovandi  Bochartique  de  media  illorum  Narura  Scncentiam,  quam 
Origo  confirmat.  PaufanUe  pridem  notata,  quia  Temporlbus  fupcme  defcen* 
derc,  &  ita  foras  tendere,  non  auritus,  fed  oculatus  Teftis  fcripfit,  vifo  in 
Campanio  Elephamis  Cranio  ;  eundemque  fitum  Tonnenfes  prac  fe  ferebant,  qui- 
bus  non  obflare  poteft  MouUni  Raiique  Obfervatio,  e  Maxilla  fuperiore  eos  de- 
rivantium,  internamque  eorum  Conlticutionem  ita  nobis  depingentium, 
quod  intus  concavi  Jint^  &  quadam  velut  ^fedulIa,  wrum  compa^iare,  quaque 
Ghndxihriim  aliquam  mi xturam  habere  videbatnr,  repleti :  additii^mj,  exOb- 
fervatione  Lewenhoeckii,  Eos  ex  ccttjunciis  iifque  admodum  exilibus  Tubulis  con- 
fiare^  ex  intima  parte  feu  Cavitate  Dentis  Originem  trahemibus,  &  ad  Circtmfe" 
rentiam  ejufdem  terminatis.  Carteram  hos  Tubulos  manifefliffime  in  qualibct 
Dentium  Tonnenjium  parte  confpicimus^  una  cum  Cvrticibus  quafi  illis  in  ro- 
tundum  extenlis,  quibus  Elephantomm  Dentes  fingulis  vel  Amis,  vel  majoribus 
yita  interftitiis,  diftingui  vidcmus;  verum,  ne  quid  difflmulem,  neater 
ncflrorum  latiori  pollet  Cavitate,  quam  quoufque  Capiti  feu  Tempari,  vel  po- 
tius  Maxilla  Superiori,  inferti  fuerunt ;  nee  majorem  Cardanus  Aldrovajiduf- 
que  in  omnibus  agnofcunt,  &  quanquam  ca  a  Moulino,  Raioque  latius  exten- 
ditur,  non  alios  tamen,  quam  Juniorum  Elephantum  Dentes  producere  pote- 
runt,  &niores  autem  non  alio  modo  comparatos  puto,  quam  Tonnenfes,  ejuf- 
.que  differentiae  Caufam  in  eo  fitam  eflfe,  quod  in  Senioribus  Tubuli  ifti  Corti- 
cefque  non  tantum  ad  extra  augeantur,  led  etiam  ad  infra  magis  magifque 
fconftipentur  &  coalefcant,  ac  fimul  Medulla  compadior  Glandulifque  mixta 
ffenfim  conglobetur  &  condenfetur. 

Progredior  ad  Dentes  Molares,  quoram  quatuor  ftupenda;  Magnitudinis 
ponderifque  in  Capite  7onnenJi  reperti  faerunt,  iifque  exadiilime  convenit  Rm 
jDefinitio,  his  Verbis  concepta:  Os  Bebua  quatuor  in  utraque  MaxillvL  Dentium 
Molarium  Majjis  inflruElum.  Siquidem  plurind  Dentes  in  Os  folidum  &  dst- 
rum  ita  infixifunt,  ut  cum  eo  &  inter  feunum  &  continuum  Corpus  ^ciant.  Den- 
tes hi  Lineas  Parallelas  undulatas  ofto  vel  novem  in  Superficie  Majfa  efficiunt, 
funtque  reliquo  ojfe  Candidiores.  Majfa  integra  Dentium  fingularium  modo  per 
Gomphofin  Maxillis  inferuntur :  Anterior  tamen  in  Superiore  Maxilla  extre- 
mitate  altera  in  Maxillam  infigiiur,  deinde  Palato  Oris  Parallelos  Antrcrfum 
frodtifia,  in  acutum  tandem  Mucronem  definite  qui  in  Sinu  ad  id  faBo  in  extre- 
mitate  Maxilla?  excipitur. 

Inciforibus  omnino  caret.  Equidem  his  caret  ctiam  nofler  Elephas  Tonnenfis^ 
itngulae  vero  Maflarium  Molarium  conftant  Ofle  duro  &  vitri  inftar  cao- 
^enti,  nucleoque ;  tum  in  fuperficie  duodecim  I.ineas  Parallelas  undulatas^  five 
Strias  Molares  habent,  reliquo  Ofle  candidiores^  in  quolibet  latere  fededm 
Stria  expreffa;  funt,  totidemque  Cavitatibus  per  Gomphofin  Maxillis  inferti 
fuerunt  i  quas  ubi  Scalpro  perfoderis,  repletas  invenies  dura  quadam  ac  rubi- 

cunda 
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ircria.  Medullar  Vaforum  Nervoramque  Fetre&&2e  fimilHma :  Practerea  parte 
ilia  qua  ex  Maxilla  prominuerunt^  lucalencer  apparet  Larvitas  duorum  fere 
Digitorum,  qualem  in  Hibernicis  notavit   etiam  Moulinus.     Nee  eft,  qucd 
deterreri  nos   patiamur  odonario  Hibernicorum  Numero,  quanquam  eun- 
dem  in  alio  Elefhamo  Peirefcium^  Brachio  fuo  in  Os  Belluar  ingefto,  deprehen- 
diffe  GafTendus  narrat ;  pro  Quaternario  enim  ftant  non  tantum  ex  Anciquis 
Ariftoteles  8c  Plinius^  fed  &  ex  Kecentioribus  Walter  SchultMy  qui  diu  in  India 
verfatus  eft,  ipfeque,  ut  videtur,  Raius  qui  alioaui  non  in  utraque  fed  finguUs 
Maxillis  quacuor  Denies  dicere  debuUfet.     Cauiam  differentia?  quarrere  licec 
vel  in  Natura;  Varietate,  qua?  ut  inaliis  Animalibus,  Homineque  ipfo,  ita 
etiam  in  Elefhamis  Numerum  Dentium  non  femper  eundem  producac ;  vel  in 
^tatis  diflfercntia,  ita  ut  Dentibus  Fofterioribus  in  juventute  exciiis  Anteri-^' 
ores,  copiofo  adfluente  Nutrimento,  fpatium  expleant.    Certe  Quatuor  Ton^ 
nenfes  in  pofteriote  fui  parte  mani&ftifiimas  habent  Extremitates  ProceflufV 
que  incuivatos,  ex.  quibus  liquet,  in  Maxillar  extremitate  illos  conftitiife  ; 
eofdem  pars  Anterior  oftendit,  &  qui  fuperiori  Maxilla:  inferti  fuerunt,  non 
folum  Longiores  funt  Inferioribus,  fecundum  Mfulini  Obfervationem,  fed  in 
Acutum  quoque  Mucronem  definunt  a.  Rah  obfervatum :  lino  omne  fere 
Maxilla:  explent  fpatium,  quod  0£io    ifti  apud  Moulinum;    metitur  euim 
Longitudinem  Anterioris  Dentis  in  Maxilla  inferior!  £ex  Digitis  cum  Dimi-* 
dio  Pofterioris  tribus  ^  Totius  vero  Maxilla?  21 1  Digitis,  uti  Superioris  Max- 
illa  18  Foffoces  Tonnenfes  Difcrimen  hoc  non  latis  obfervantes  eandem* 
utriufque  Maxilla:  Longitudinem  dixerunt,  Trium  nempe  Pedum,  five  Tri- 
ginta  fex  Digitorum.   Deptes  autem  Maxillares  fibi  invicem  infiftentes  repe- 
rerunt,,   Longitudinem  fingulis   Unius  &  Dimidiac  Spithama:  adfignantes, 
quam  tamen  accuratiori  examine  diverfam  reperi ;  Superiorum  q^idem  prop- 
ter Acutum  Mucronem  Quindecim  fere  Digitorum,  Inferiorum  vero  Quar 
tjaordecim.    Accipimus  autem  Diftantiam  MaxiUarum,  quam  iidem  dede- 
runt  Foflfores,  Trium  &  Dimidii  Pfedis,  five  42  Digitorum  :  eaque  cum  di& 
tantia  21  Digitorum,  quam   inter  Offa  Lygomatica  five  Jugalia  ftatuit  Mou^ 
littus  collata,  denno  deprehendimus  Magnitudinera  Ekphantis  Hibemci  Ton^ 
mnfem  bis  a:quafre ;  idem  confirmat  diftantia  Cranii  ad  uno  Extremo  ad  alte-r 
rum,  in  Hihemico  ^6k  Digitcrunty  in  Tonmnji  Trium  &  Dimidii  Pedum. 

Reperta;  fuerunt  etiam  Vertebras  Colli,  feu  Cervicis,  (juxta  Dimenfiones  a^ 
Fofforibus  indicatas).   Craffitie    quatuor  Spithamarum    in.  Circumfcrentia^. 
duarum  Altitudine;  quarum  adhuc  Tres  optime  fibi  refpondente*  fuperfunt, 
earumque  pracipua  monftrat  Verticem  Acuminatum.  Repertum  eft  Os  Hu-  - 
meri  cum  Acetabulo  &  Capitibus  five  Glpbis  duobus  maximis  adhuc  refi- 
duis,  Pedumque  Anteriorum  Oflibus,  Ulnae,  Radii,  Caripj  &  Metatarfi;  quo- 
rum nonnulla  tantae  fiierunt  Cavitatis,  ut  manus  tota  inleri  potueriti  finguiV. 
autem   referta  non  Arenis,-fed.  minutifllmis  Medullas  Petrefai^a:  parciculis, , 
quae  Qri  indita  non  Stridorem  Dentium.  caufentur,  .Arena:  inftar,  fed  in  Lin^ 
gua  liquefqunt,  Guftuq.ue  Texreo  Tranfmutationem  iftam  produnt..  R'eperrae 
font  Vertebra:  Dorfi  cum  Cofiis.  adftantibus,..  fed  nihil  ex  iis  iiuegrum  evafit : 
i)uo  tantum  Fragmenta.  Coftarum  exigua.  vidi,  alterum  erafllc'ie   undeeim;, 
alterura  plus  quam  7  Digitorum.  Repertum  porro  eft  D$  Coxendicis  2|.-Pedisv 

W,QW  Ua  L J  r  Ijongitudine^. 
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Longitudincj  ciitn  Acctabnlo  &  inferto  Femoris  Capite ;  Mmlitms  Lon^* 
tudinem  illius  non  exprimit,  fed  Offis  Innominati,  25  Digitorum:  at  Os 
Coxendicis  tertia  tantum  pars  eft  Offis  Innominati  5  reliquas  duas,  0$  llioH 
&  Pubis,  Foflbres  dimetiri  neglexerunt.  Reperca  funt  Ofla  Crurum  Pedum- 
que  Pofteriorum,  Tibia?,  Fibulae,  Tarfi,  &  Metatarfi  :  e  quibus  adhuc  fupcr- 
<;rat  pars  Tibix,  Principio&  Fine  carens,  CraiTatamen  fupcriori  parte  22  Di- 
gitos,  quibus  furfum  verfas  fex  alios  facile  accrcviiTe  iivloM^  docet ;  in^ 
tcribri  parte  habet  Craffitiem  17  Digitorum,  indeque  rurftis  duplex  emergit 
Craffities,  ac  Longitudo  Hibernici,  cujus  Tibiam  dicit  Mmlinus  Longam  19 
Digitos ;  Rotundam,  ubi  Craffiffima,  plufquam  14,  &  ubi  Te.miffima,  7*  Di- 
gitos.  Hie  notanda  eft  major  Pedum  Antericrum  prar  Pofterioribus  Validitas 
&  Craffities  Elephantis  propria,  &  ab  Alberto  Aldrovandoque  explicata.  Ne- 
que  enim  tantx  Capacitatis  eft  Tibia,  ut  Manum  intrudi  patiatur,  quod  in 
-quibufdam  Offibus,Ulnaj  fine  dubiojlicuiffe Foflbres  aliique  raemorant.  I>cnique 
fuperfunt  bina  ex  Tarfi  Offibus  fibi  invicem  contigua^  ne  quifquam  dubitet, 
ilia  etiam  adfuiffe.  Omnia  ifthacc  Ofla  porofa  Sc  rimofa  funt,  ut  in  reliquis 
Animalibus,  alteriufque  plana:  Fornix,  ac  Dentes,  tam  Maxillarcs,quamExerti. 
Situm  quoque  totius  Animalis  attendere  juvat.  Comua  five  Dentes 
Maximos  verfus  Ortum  ac  Septentrionem  protendebat ;  Per  Amerior  finifier 
Lateri  Capitis  adjacebat  extenfus  j  dexter  fub  Corpore  deorfum  inclinatus : 
finifier  Pofierm  in  Acetabulo  incurvatus.  Dexter  denique  initio  ftatim  rcpcr- 
tus,  &  hinc  inde  diftradus  fuit.  Quae  omnia  fitum  minime  natoialem  vel 
ordinarium,  fed  extraordinarium  plane  violentumque  produnt.  Tandem 
Foflbres  referunt,  Ofla  quidem  ilia  jacuifle  debita  feries,  fed  ubi  funt  Inarti- 
culationes,  partim  Palmi^    partim  Semipalmi  [Palmum  Minorem  quatuor 


magifque  disjunxit. 

Nunc  ad  aliam  Difquifitionem  vcnio.  An  ilia  fint  Unicomuum  FoflHe  fire 

Minerale  in  Terrse  Gremio  generatum,   vel  potius  Animal  Putrefedum  ? 

Equidem  nemo  Rerum  Phyficarum  non  prorfus  imperittis  infici^  ivcrit,  dari 

ejufmodi  Foffilia  feu  Mineralia,  Calvariarum  Prargrandium,  Dentium*Ofti* 

unique  fpecie  effifta :  Et  quomcido  Natura  tam  Lnmanes  Caharias,  tam  Imr- 

iMuna.    n^ania  Humani  (^adde  &  Animalis)  Corporis  Membra,  ad  Vmmm^  Tibiarum^ 

^k'Tl    ^^fi^!^^^   Dentium,  fimilitudinem  producat,  omnium  optimc  clariffimequc 

•  •^^'explicatum  dedit  Kircherus,  dicens.  Latere  in  fubterrefiribus  vifceribus  intra  faxo^ 

forum  Montium  Hiatus,  7  err  am  quondam  Limofam,  quam  Margam  cum  Agricola 

fupra  nominavimus,  Gypfea?  Materia  miftam ;  qua  Terra  ubi  fer  Rimas  Montium 

Nitrofum  Fluorem  receperit,  fit,  ut  iUa  veluti  Cortici  qucdam  Gypfeo  induatur,  qui 

uti  cum  Tempore  lapidefcit,  ita  quoque  (alis  Kitti  fpkndore  Albedine  fua  Os  Prox^ 

ime  amulatur,  utpote  Candidum,  Rimofum,  &  Friabik.  Si  itaque  intra  Terra  Onca^ 

witatis  rotunda  locum  invenerit,  nafcetur  Pila  Rotunda,  qua  difcuffa  Calvariam 

froxme  amulatur ;  fi  Matrix  fuerit  difpofita  fub  Forma  Femoris  Humani  (abe^ 

rtujve  Ammalis)  am  Cofta  aut  aherius  Membri,  Marga  in  ea  cmeutafuper  affifo 

Sal  Nitrofo  Liquore,  Feniur  Humaixum  Minus^  Mgus,  Maximm,  ^J^f^ 

Gigan- 
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Gigabteutn^  po  Matricit  mmiituiine  exfrinut.  Atfn  hdc  funt  Offa  ifia,  qua 
Natura  frcducity  &  pajpm  Oja  Cigantum  ccmrnuni  Hominum  perfuafione  dicuH- 
fur ;  qua  iamen  fi  confregeris^  nulla  in  eis  nee  Medulla,  nee  Medullx  Fiftulo- 
fus  Meatus  reperitar^  quod  fieri  deberet  fi  CHominum  Animaliumque)  Ojfii 
forent.  Has  Obfervationes  fuas  certiffima  Experientia  Kircherus  ipfe  confir- 
xnat,.  vifis  ab  fe  in  pariete  antri  PanormitaDi  Pencibus  parvis,  mediocri- 
bus,  maximis  &  cxccfliva:  Magnitudinis,  ca  feric,  qua  Natura  Maxil- 
lis  Animalium  inferere  folet,  infixos  tanta  G)pia,  ut  centum  Garros 
inde  onerari  poflfe  facile  crediderit :  alibi  protuberabant  Vertebrarum^ 
Genuum,  Tibiarum  &  Calvarix  Veftigia,  nullo  tamen  Ordinis  nexu,. 
nee  quidquam  inter  omnia  Oifear  Subftantiac  veftigia,  organizatum  uti  func 
Caput,  Manus,  Fedefque  reperiebatur ;  uode  luculenter  admirabilem  Na- 
turae in  Offibus,  aut  Oilibus  finiilibus  Saxis  formandis  Induftriam  primo  fe 
cognovifTe  fatetur  Kircherus^  in  Marchione  Vcntimiglia,  Luftrationis  Co- 
mitCj  duo  edoflus,  nobis  niaxime  proiicua  j  quorum  alteram  eft,  in  Agro 
Solonio  juxta  Mare,  Drepanum  Sc  Pawnrmum  inter,  ab  Agricolis  vera  adhuc 
erai  Ojfa  Elephantum,  qui  prarteritorum  feculorum  Temporibus  ab  Ajris,  in 
Siciliam  contra  Hoftes  in  Bellum  edudi,  ibidem  interfedi  tumulaci  funt,. 
pofcens  Temporibus  tandem  dete£lis  Ojjibus,  qux  &  imperiti  paflim  pro  Gi^ 
gantum  Ojjtbus  venditant :  Alterumj  hoc  difcrimen  effe  inter  OiTa  vera  &  a^. 
Natura  Minerali  produfta,  quod  ilia  femper  'Tilfiarum  Canales,  Fiftulofofque 
Meatus  olim  MeduBa  refertos  retineant.  Hacc  vero  folidum  Lapidem  fine  ul- 
la  Tibiarum  Oncavitate  mentiantur.  Tonnenfia  veram  tantum  abeft,  ut 
Meatibus  MeduVaribus  careant,  aut  ne  reliquas  Kircheri  Regulas  omittamus^, 
nullo  Ordinis  Nexu  inter  fe  jaceant,  nihilque  Ojjium  Organtz^torum  contineant, 
ut  potius  ea  omnia  ibi  luculentiflime  extent,  omniumque  Oculos  incurrant. 

Quaecumque  enim  in  Elephanto  funt  OiTa  concava  &  fiftulofa,  medulli{^ 
que  referra,  ea  in  noftro  etiam  Sceieto  paria  faciunt :  Nee  turbare  nos  de« 
bet  Exertorum  Dentium  Soliditas  ad  eam  ufque  partem,  qua  in  Maxilla  figun* 
tur,  quippe  in  maximis  Nativis  etiam  deprehenfa.  Omnia  porro  ifto  Ordine 
inter  fe  connexa  funt,  quem  Natura  requirit,  fitu  violento  &  extraordina- 
rio  non  impedita;  Offa  qu^  Kircherus  organix^ta  vocat^  &  inter  Mneralia 
jintri  Panormitani  Offa  fruftra  qusfivit,  noftro  Sceieto,  ne  minimo  quidem^ 
excepto,  quod  ex  reliquiis  coUigitur,  perfedifSme  comparuerunt« 

Cranium  fane  CeUulis  pro  Vafis  Nervifque  tranfiiiittendis  curiofiffime  diftlnd- 
umeft,  ntc  (^vit ate  OrebriyMeduSave^rnalisProceffudt(\!\tVi\tnr:  Denies  Ex^ 
erii  nativum  Coloremy  Lavorem,  Strias,  Tubuhsy  biterftitia  five  Corticesy  referunt, . 
imo  dexter  ab  Animali  vivo  limatum  fe  prodit :  Maxillaris  Defcriptioni 
Raianx  optimc  convenientes  fua  gaudent  Gomphofi ;  feu  Cavitatibu*^  Sinui- 
bufque,  quibus  Maxilla  iuferti  fuerunt.  Medulla  rubicunda  petrefaSa  adhuc 
lepletis ;  vertebrse  Colli  acuminato  Vertice  pweditae,  &  Ofla  Tarfi,  fibi  invi- 
cem  refpondent :  Co.pita  maxima  feu  Globi  acetabulis  fuis,  Cofta  Spiuis  Dorfi 
junfta  Kierunt.  Nccplura  ex  pracedentibus  repeto,  cum  ha:c  altius  expenfa* 
cuilibet  pcrfuadcant,.  non  pofle  Naturam  ludentem  fibique  relidam,  nee  Ani- 
mali €U|US  Partes  funt  concurrentcs.  Corpus  ejufmodi  Organicum  omnibus 
numexis  abfolutum  formare ;  aut  fi  qui&  regere  fbluerit,  dari  nonnulla  U- 

LLl  i  nieornua? 
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Tiicornua  FoffiHa  vulgo  difta,  &  Mineralia,'  qua  fiftulofos  Meatus  habcht^ 
lUi  ex  Kircheri  Principio,  in  ipfa  Experientia  fundato,  facile  reponercm, 
Foffilia  iftha^c  non  ex  Mineralium,  fed  AnimaUum  Genere  effe,  contrariam  Scn- 
tentiam  probandi  Onus  eidem  relinquens.  Inviftum  enim  Argumentum 
eft,  quod  in  Conjefturis  de  Antiquiffimo  Statu  Helwjiadiiy  P-  ij*  proponit 
Conrirgius :  Pojfe  vero  Naturam,  reliSiam  fine  omnibus  adminkuUs^  Off  a  unde^ 
quaque  perfeSia  condere  qualia  in  Fcetu  printum  conformantur^  deinde  in  Adultis 
diuturna  Nutritione  Animali  perfici  folent^  id  veto  eft  tv  iSt  iJ^f£l(^v-  Eoque 
fclius  Natura  luxuriant  is  Lufui  tribuere^  confeSiionem  tot  in  TJjus  Vita  cotfor^ 
rnatoYum  &  omnibus  modis  abfolutorum  Offium  utique  fine  Nota  Summse  Abfur- 
diratis  baud  licuerit. 

Accedit  alterum  Argumentum  non  minoris  ponderis,  quod  eodem  loco 
Kircherus  nobis  fuppeditat,  dicens,  Margam  pro  diverfa  Cavitatis,  feu  Ma- 
tricis  in  Terra  Vifceribus  Difpofitione,  diverfa  Offium  Simulacra  producere. 
Licet  itaque  in  Arenis  Tonnenfibus  Margam  Succumque  feu  Aquam  Lapi- 
defcentem,  qux  Kirchero Fluor  Nitrofus  audit,  recondi  fiicile  conceflerim  ;  ta- 
men  quis  unquam  fibi  imaginabitur,  Cavitatem  feu  Matricem  ita  ibi  olim 
difpofitam,  ut  Sceleton  Elephami  Situ  extraordinario  fupra  defcripto  injeft- 
um  reprefentarit,  quam  poftea  Maiga  fluens  fortuito  deprehenfam  repleve- 
rit,  Temporifque  fucceflu  in  iftam  excreverit  Moleni  ?  Certe  influit  eadem 
"Natura,  ^adem  Materia,  idem  Calor,  idem  Humor,  idem  Fomentum  Ter-^ 
ra,  eadem  generandi  Ratio,  fed  diverfiffima  Produfta  funt  pro  diverfitate 
Ojjium  Elephnnti  genuina  ;  quatenus  funt  in  Capite  cellulis  diftinfta  ;  in  Denti-' 
bus  Maxil/aribus  Vitri  inftar  dura  &  candentia  Striis  undulatis  pradita ;  in  Cto-- 
nubus  five  Dentiius  Prominentibus  Lavia,  Fiavefcentia,  in  Cufpide  Limata^ 
Striata,  Tubulis  ac  Interftitiis  confpicua  i  in  reliquis  Offibus  porofa :  & 
plane  ad  normam  rationemque  Corporis  organici  formata  ?  Quis,  inquam, 
rebus  fie  ftantibus,  illam  in  Sententiam  fe  unquam  abduci  patietur  ? 
Nonne  multo  eft  verifimilior  altera  Anfelmi  Boetii  de  Boodt,  Rudolphi  11. 
Imperatoris,  Archiatri,  in  Hiftoria  Gemmarum  &  Lapidum^  Lib.  2,  Chap.  242  > 
qui  poftquam  docuerit,  Margam  lapidefcente  &  fubterranea  Aqua  fluente  nri- 
gatam  vel  fofutam^  LaFiii  inftar  fluere  per  Terra  Cavitates,  abforptaque  ferofiore 
Aqua  partCy  crajjiorem  Cnvitates  implendo  fifti,  &  abfumpto  Humore  omni  coale^ 
Jceri  lapidifque  Formam  &  Comuum  pra  fe  ferre  j  qua  Kircheri  aliorumque 
communis  eft  Opinio  :  Subjicit ;  Verum  fi  LaSteus  hie  Humor  non  in  Ca^ 
ijitatem^  fed  in  Lignum  aliquod  vetuftate  argaElum  incidat,  iLlufque  Corpus  jam 
hve  &  porofum  fubeat,  tandemque  vel  exhalata  Aqua  tenuioris  fortione  craf- 
ft  or  remanent  y  tandem  congulata  Lignum  tranfmutat^  ejufque  partes  fibi  affimilat, 
ita  tnmen,  ut  Species  Ligni  nofdy  &  imerdum  Oder  deprehendi  pcjpt.  Oucd 
Ligno  ccntingtty  id  etiam  Cornubus  Cervinis,  Dentique  Elephantis,  aliifque 
Q^iadrupedum  partibuSy  fi  in  hujufmodi  Icca  decidant,  contingere  poteft.  Bine  fit^ 
Cornua  ifta  Foffilia  inter  fe  multum  differre^  &  pauca  eandem  faciem  oftin^ 
dere,  imo  aliqua 'D^ntQS,  l^'ihmSyMaxilleiSy  aliafve  Corporis  Partes  referre.  Hanc 
Sententiam  proxime  ad  Veritatem  accedere  judicat  Olaus  TVormitis  in  Mufxo, 
pag,  54.  Quid  igitur  vetat,  Epicrifi  horum  Doftiffimorum  Medicorum  ac- 
quiefcere,  modumque,  quo  in  J^etram  converfa  funt  Vffa  Elephami  Tonnenfis, 

verbis 
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veibis  corum  cxprimere,  pratfcrtim  cum  non  folum  DeHtes  Elefhantisl  fed 
alias  quoque  partes  quadrupedum,  (quidni  &  omnium  maximi  ?)  hac  rati- 
one  mutari  pofle  diflertiffime  fateantur. 

Devenerat  igitur  quovis  modo  ac  tempore  (de  quo  infra  difpiciemus)  in 
CoUem  arenofum  Tonnenfem  Elefhas,  cujus  OJfa  temporis  longitudine  arefefta 
ralcinavit  Ignis  fubterraneus,  eaque  jam  Lacvia  &  Porofa  fubiit  LaEieus  ille 
Margx  Humor,   &  exhalata  Aquae  tenuioris  portione  craffior  remanfir,  (cu- 
jus  particulas  in'0^^«j  porofis  ob  majorem  Albedinem  ab  corum  Subftan- 
tia  facillime  difcernere  licet)   &  tandem  coagulata   totum  Elephantis  Sceleton 
tranfmutavit,    ejufque  partes  fibi  affimulavit,  ita  tamen  ut   Specref    Ofjium 
interna  &  externa  nofci,  &  forte  etiam  Odor  deprehendi   poffit.    Ultimum 
de  Odore  fubdubitans  adjeci,  quoniam  tentare  nondum  licuit.     Si  tamen  Boe- 
this  odorent  intelligit,  quem  Ligna  &  OJfa  fetrefaEia  in  FUrno  Chymico  fpargunt, 
id  de  noviffimo  Examine  adfeverare  poflfum,  quod  Nares  propius  admovcn- 
tium  idem  prorfus  adflaverit  Odor,  quem  OflTa,  Cornuaque  adufta  dare  fo- 
lent.     Aliquot  Ehris  five  Dentium  Elefhnnti  Fofftlium  Exempla  protulit  S/»r- 
tholirfus  proftremode  Unicomu  Capite,  in  medio  quidem  relinquens,  num  Den- 
tes  fuerint  in  Lapideam  duritiam  compadi  iEtaiis  Moracque   Ambitu,  an  ex 
prima  Lapidum  Mole  incertara  tantum  Dentis  Comuve  Figuram  effecti  a 
Natura;  Faflus  tamen,  utrique  fuam  effe  rationem,  fi  alterutrum   nolis; 
neque  fpernenda  Petrefaftionis  exempla   Caufafque  adjiciens.    Ad  eundem  ab^  MeJ. 
modum  hacfitabuhdus  pronunciat  de  Dente  Maxillari  Elephantis,  alteroque  ^*^"^^'^- 
Rofmari   in   Petram  feu  Silicem  converfis :  Noftram  tamen  Sententiam  di-  sa.    ^'  ^* 
ferte  ampleditur  alioque  Rofmari  Dente  illuftrat  Medicus  Iflandus -^riagri-^^^^^*  4* 
fftus.     Eidem  apertius  favet  Antonius  de  Poz.z.iSy  Archiater  dcfareus,  in  Epi- 
ftola  ad  Lambecium,  quam  ipfe  Lambecius  una  cum  figura  Dentis  Elephanti- 
ni  Maxillaris  Tomo  VI.  Commentariorum  de  Bibliotheca  Cafarea  appendit, 
f.  315,  jitf.      Is  enim  non   folum  Dentem  iftum,  fed  &  Femoris  T'ibiarumque 
OJfa    Badena  reperta,  pro  veris  Elephanti,  fed  Petrefaftis,  habet ;  Addito 
Ratiocinio,  quod  fi  lapideam   mentiatur  Naturam,   hoc   accidit  a  Terra, 
cui   fepeliuntur,  occultis  Conatibus,  quae  fuo  Concentrato  Archeo  Semina 
extrahit  Lapidificationis  atque  indurat.     Plura   ejufmodi    Elephantina  Pe- 
trefacta  in  Romanis  Cimeliis   ex  Celeberrimi  Ciampini  Obfervatione  colli- 
go,  quam  in  Ephemeridibus  Natura  Curioforum,  An.  1688.  p.  44^.  deprehendi. 

Refert  enim  OJfa  quasdam  mira?  Magnitudinis  effoffa,  Femoris,  Scapula,  Sc 
Vertebrarum  quinque,  inter  quas  erat  ilia  Cervicis,  qua:  pondere  fimul  180 
Libras  Romanas  excedebant ;  &  a  plerifque  pro  Giganteis  habita,  cumque 
aliis  ejufmodi  in  Urbis  Cimeliis,  Chifiano  pra^fertim,  collata,  omnium  max- 
ima erant.  Dubio  autem  exorto,  an  revera  Gigaritis,  aut  potius  Elephan- 
tis eflent,  ad  Eruditum  Amicum  Fhrentia  commotantem  data?  fuerunt  Li- 
tera:,  ut  Exemplar  Sceleti  Elephantis,  qui  in  celebri  Medicorum  Mufa^o 
vifitur,  mittere  non  dedignaretur,  qui  Petitioni  benigne  annuens,  optatum 
tranfmifit  Exemplar,  quare  fafta  cum  Offibus  Collatione  Unanimi  Confenfu 
judicatum  fuit,  tarn  ilia  noviter  reperta,  quam  in  Cimeliis  aflervata  Ele- 

phantura  efle,  &  pro  certo  habuipous,  illorum  Elephantum  fuifle,  quorum 

Plinius 
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Zib.%.Cap.piinins  meminit  :  Addit  C/^;»/»iii^^  varla  deinde  alia  Oflfa  I^ide£:u^^  Dea^ 
tefque  Foffiles  collata  fuiffe. 

Non  diffiteor,  optime  MagUabecht,  cum  miKi  de  Ojjibus  Tiuueujihus  cogi- 
tanti  hacc  in  Mentem  redirect,  primum  inde  ortutn  Confilium,  rem  tocam 
tibi  exponeiidi,  qood  fpe  teneret  baud  iofirma^  Litis  Romans  Sceleto  Mc-* 
diceo  feliciter  (opkx  Exemplo^  noftram  quoque  termioari  poflfe.  Racum 
interim  firmumque  efto  Sceleton  Elephanti  Tonnenfis  priftinamp  Offiom 
Katuram  Calcinatione  fubterranea,  Fhilofophica:  Analoga,  maximam  par- 
tem perdidifTe^  adeoque  Oi&um  Calcinatorum  inftar  friabile  efle,  ac  infigni 
aftringendi  Robore  poUere^  Equidem  fi  Ebori  nativo  aftrinjgens  vis  eft, 
quae  tamen  Guftu  non  percipitur,  ut  Aldrovaudus  adnotavlCj  quidni  ea  potius 
fe  exerat  lingua^q;  adhereat  in  eborc^  tot  annis  in  terras  gretnk)  latente,  Galci- 
nato  &  maximam  partem  petrefado  ?  Neque  enim  OHa  nofira  in  Lapidem 
ita  converfa  funt,  ut  nulla  Oifa  Natura;  intrinfeca  remanferint  Indicia,  qxxz 
Examine  Chymico  per  Ignem  inftituto  extorqueri  pofTunt.  Id  fane  cum  ar 
pud  nos  fufciperetur,  iion  folum  in  Vafe  Fidili,  quod  Retortam  vocant,  re- 
manferunt  fruftula  Offium  in jeda,  &  Colorem  Figuramque  Spodii,  &  Odo- 
rem  Offis  Cornuque  adufti  manifefte  referentia ;  fed  etiam  Phlegma  vitreo 
Vafe,  cui  Recipientis  Nomen  exceptum,  Sal  Volatile  Guftu  Ik,  Oleum  pin- 
guedine  tenui  innatante  prodiderunt.  Foftea  Particulx  iftae  Oflium  in  Fi- 
gull  Foniace  fortius  Calcinatae,  Albo  Colore  praeditx,  Tubulos  Striafque 
Dentium  Elephanti  aperte  monflrabant ;  tarn  elutriata:  &  infpiflatae,  ut 
Chymicorum  Vocabulis  utar,  tarn  in  Sedimento,  feu  Lixivio,  Sal  ChryftaBi'' 
num  Gontinebant,  quam  in  Phlegmate  Saporem  multo  acriorem  Linguae 
guftandum  praebebant,  Oculis  jucundo  Spicularum  Salinarum  innatantium 
Spedaculo  relido.  Quae  omnia  quMem  ex  Oifibus  G)rnubus,  quae  Anima- 
lium  quotidie  eliciuntur,  nulla  tamen  hujus  generis  ex  Lapidibus,  Margia 
aut  Ofteo  CoUis  erui  pofTunt,  cum  Lapides  ne  calcinari  quidem  fcfe  pati* 
:Mt»mi:  fnhu  aatur,  fed  in  Calcem  Igne  degenercnt ;  cu jus  Rationem  Kircherus  in  exi- 
lAh^iL.  C4i^.gua  Humiditate  quaerit,  qua  jfit  ut  Partes  fpirituofae  Lapidum  ob  Sulphuris 
^  Pinguedinem  partes  fixas  in  Calcem  refolvant.    Quis  igitur  amplius  dabi- 

tavit  meae  fubfcribere  Sententiae,  faterique,  vera  Elephanti  Offa  Tonnsc 
reperta,  fed  Igne  fubterraneo,  quern  fatis  prodit  Odor  Sulphuris  Terreftris 
in  Phlegmate  Refiduifque  Particulis  calcinata,  &  maximam  partem  pecre- 
fada  ?  qu£  caufa  eft,  quod  nee  iSii/^/n//7^necO/^»i7f  eaQuantitate  iperare 
inde  liceat,  quam  Ofla  Recentia  fuppeditant  i  idque  magis,  cum  in  his 
ctiam,  ex  Medici  Ai^U  Oof  torn  Havers,  in  noviffima  Ofteologia,  Obfervatio- 
oibus,  Sal  Volatile  vix  tregefimam.  Oleum  non  multum  ultra  vigefimam 
c}uaTtam,  Oi&um  partem  conftituant ;  tantillum  vero  in  Oiltbus  Lapidefadia 
fere  abforptum,  ejufque  vix  fuper  efl'e  veftigia,  quis  iverit  inficias  ? 

Caeterum  alius  nonnuUis  eximendus  reftat  Scrupulus,  qui  neganr,  uUant 
in  Rerum  Natura  Elephantem  unquam  fuifle,  cui  tantae  Magnitudinis 
Cffa.  conventaot.  Enim  vero  hos  ego  jubeo  fecuros  efle,  &  hdta  Afiricaque 
Itineraria  adire  t  in  quibus  non  ibium  Tantae,  fed  Majoris  etiam  Procerita^ 
tia  Elephantoa  reperient.    HjUrmus  q^uiden^  MquUup^  ad  cujus  Normanx^ 

noftrunx 
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ooftrujn .  ispias  cxidmu$>  viz  major  fueric  Anhmpk^^  quern  Gcrcflus  B4f 
cottus  apud  Aldrovanaum  accurate  dimenfus  eft^  ejufque  Altitudinem  odo 
Pedum  reperit.  In  Scelete  autem  Hybemm  Longitudo  Ollis  innominati  e{l 
ay,  FeiDoris  a8,  &  Tibia  19  Digitorum,  qui  fimul  efficiunc  72  Digitos,  five 
Sex  Pedes ;  his  duos  addo  Pedes  pro  expleado  fpatio^  quod  Phnta  Pedum^ 
Curvatura  Dor/i^  Cartilagwes^  Caro  denique  &  Cutis  requirunc  :  indeque  colli- 
go,  quam  dixi,  Hybernki  Ekphanti  OHop^dakm  Altitudinem.  Cum  vero 
G)Uacio  fupra  inftituta  docuerrt,  Tcmenfis  OJfa  ad  minimym  altero  tanto 
inajora  fuiile,  inde  fimul  conficitur,  Sedecim  circiter  Pedum  Alcitudine  ilium 
eminuifle.  Usee  autem  taotum  abeft,  ut  infolita  fir,  ut  potius  Julius  Cafar 
Scalier  Exercitatione  204,  eandem  diierte  notaverit^  ex  Udicarum  Naviga* 
tiooura  Scripcoribbs  referens^  Elefbamos  Senum  Demm  Pedum  excedere  Pro~ 
oeritatem^  $ed  dancur  longe  majores  Jomn^s  Jacobus  Saar^  in  Itinerario  re- 
fert^  cerram  Menfun  Genus^  Gobdel  appellaturo^  tres  partes  Ulnx  (Nsrin^ 
bergenfisy  ut  arbitror^  propter  Audoris  Patriam)  xquans^  &  Trecentorum 
five  Quadringencorum  laferialium  Praecio  xftimatum^  cui  vendibiies  Infulic 
CeylmlEUfbamis  fubjieioot,  Altitudine 7^  8^  p,  lOy  8c  undecim  Gobdel,  neque 
majores  fibi  vifos  eife.  Uka  autem  Norinbergenfis  4  circiter  Digitis  fuperar 
duos  iilomin  Pedum  quos  ha&enus  adhibui  i  unde  fequitur  Menfuram  Gob^ 
del  circiter  efle  2 1  digitonim,  adeoque  maximum  Elefhnntorum  Saario  vifum 
pluiquam  19  Pedum  Altitudinem  habuifle.  Philifpus  Pigafetto  in  Defer ip- 
tione  Regni  Comgnfis  Africam  Fidem  facit,  Veftigia  maximorum  ibi  Ele^ 
fhamorMTH  in  Diametro  4  SpithanuiSy  quae  duos  Pedes  &  8  Digitos  referunt  ex*^ 
cedere ;  in  EUfbam  jtuwerfUnfi  Calcic  five  Plants  imae  Diameter  Pedis  unius 
&  duorum,  paulo  plus  minus  Digitorum  erat.  CoUato  utroque  Diametro 
deprehendemusy  maximorum  in  Africa  Ekfhanfum  Altitudinem  18  Pedes 
fuperare.  Sed  inde  fimul  liquet  Hodiemim  Elephatttos  Indices  Africanis  ma- 
jores eflfe,  cpiodAldrauandHs  &  Bochanus  ex  antiquis  probant  Scriptoribus. 
Nee  dubito,  quin  ex  India  fuerit  allata  Cofla  Ekphanti^  quae  Anatmico  Aca- 
d^mifl?  Ltidenfis  Tbeatro  oftenditur,  juxta  exteriorem  flexuram  8  admodum 
Pedes  longa,  &  ubi  fpiffiffima  eft^  circa  (^s  Stems  commifluram,  Pedem  unum 
cum  tribus  Unciis  circuitu  fuo  implens,  a  Theodoro  Rickio  in  Oratione  de  Gigan^ 
tibus  defcripta,  ut  longiffima  Ekphanti  Hybernici  Cofta  vix  32  Digitorum 
erat ;  cumque  8  Pedes  p6  Digitos  contineant^  fequitur  Elephantum  iftum 
•cu jus  Cfifta  Lugdum  Batavorwn  fe|fftur^  24  Pedes  Altitudine  acquaiTe ;  ac 
tales  profe£to  ad  minimum  £\ieviv!(j£lephami  Cofrois,  Perfarum  Regis,  ab  Ano* 
fiymo  Arabe  apud  Bochartum  celebrati.  NonnuUi  dudecim  Cubitos  proceri 
erant,  ^uod  vdde  rarum  eft,  quia  pUri^e  nan  fuperant  7  Cubitos.  Si  Cubitus  in 
fenfti  vuJgari  apud  nos  accipitur,  vix  dms  Pedes ^  i.  e.  24  Digitos  aequat,  eo^- 
que  pado  hi  Ekphanti  ejufdem  cum  Leidenfi  fu^ent  Proceritatis :  Sed  mihi 
videturCb/roex  Ehf  homos  fuos  Dimenfus  antiquis  Perfarum  CubitiSy  a  Golio  in 
Notis  ad  A^erganunt,  p.  74, 75.  ex  Scriptore  Arabs  Geodatico  expliczzis,  quo- 
tum finguli  Digitos  27  comprehendebant.  Hoc  autem  modo  quilibet  itto- 
Tura  Elephantum  fuiffet  Altitudine  27  Pedum.     O  ftupendam  vereque  ra- 

tiffimam  &  Regio  ftabuio  dignam.  iiicfum  proceritateml  Quam  quicunque 

'  conr 
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confideravit  Tomenfem   noftrum,    plufquam  dimidta  parte  miaotem^    non 
adeo  mirabitur. 

Verum  unde  tandem  in  has  Terras,  Collemque  hunc  Arenarium  pcrvcnit 

Elefhas  hie,  folito  falcem  major  ?  Harc  lane  Quacftio  eruditiffimi  Magliabecbi, 

plurimas  curioforum  conjefturas  peperit,  quorum  alii  a  Ronumis  Mercato- 

ribus,  alii  ab  Attila^  alii  a  Carole  magnOy  alii  a  Cotnitibus  Glichenfibus^  alii  fupe* 

riori  demum  Ssculo,  in  hanc  Regionem  delatum  tumulatumque  finxerunt. 

At  praeterquam,  quod  earum  fingulad  fuis   laborant  Difficultatibus,   quas 

nunc  enarrare  fuperfedeo,    omnes  certe    variis  Argumentis  fimul  infringi 

pofTunt.     Cujufmodi  eft,  quod  Eboris  ufus  antiquiilimos  credere  non  per- 

Biitcit,  defoflb  ibi  Elephanto  Dentes  prsellantiflimos  ac  longiffimos,   haud 

fuifle  ademptos;  nee  tantas  Proceritatis  Bellua.ex  India  vei  .^^'ea  facile  tranf- 

lerri  antiquioribus  temporibus,  aut  recentioribus  circumduci  potuit ;  &  ab 

aliis  obfervatum  eft,  non  Seniores  iEtate,  fed  Juniores,  in  Eur^am  depor- 

tari  >  niulto  minus  quifquam  in  mortuv  Elephantis  Gratiam  tantx  profundita- 

tis,  14  Pedum,  foveam  fieri  curaverit.    Maxime  autem  illis  adverfatur  ipia 

Montis  arenofi  Ratio,  x}use  diligentius  infpeAa  nunquam  fe  perfoflam,  & 

deinceps  rurfus  repletam,    manifeftiffime  prodit.    Primum  ftratum  fuppe- 

ditat  Humus  atra  4  Pedum  ,*   fuccedit  Giarea  friabilis  duoruin  &  diimdii 

r-  Pedis,  cujus  medium  OfteocoBa  Tofaceique  Lafides  dmrum  Pedum  AltitudiM 

explent,  ut  &  fub  ea  dimidii  Pedis  fpatium ;  fequitur  ArgiOa  arenofa  6  circiter 

Pedum,  ill  qua  iterum  OfteoeoBa  duorum  Digitorum,  &  infra  unius  Pedis  Al* 

titudine  occurrit :  hanc  excipit  alterum  Glareaei  ftratum  6  citciter  Fedum^ 

eique  demum  fubjacet  Arena  alba  &  pura,  cujus  Profunditas  nondom  ex* 

plorata  eft,  quod  in  ea,  vix  tres  Pedes  efioifa,  Elephanti  Scekton  apparuit. 

Enimvero  fi  unquam  pcrfoffus  injedoque  Elephantis  rtpl^us  iterum  fuiflet 

hie  Collis,  minime  ftrata  ftratis  ordine  impofita;  ied  omnia,  ilia  Arenarum 

genera  Terra-  nigra  permixta  inveniremus,  ut  quotidie  in  Tunmlis  fodienr 

dis  fieri  folet.     Multo  minus  Tpfacei  Lafides^  in  hanc  duritiem  coalefcere^ 

aut  OfteocoUas'  Radices  fuas  Venafquc  per  totum  Montem  ad  ipfum  ufque 

fuperficiem  confpicuas,  fpargerc,  tantave  Quantitate  crefceie,  potuifTent,  ut 

ftatim  in  medio  piimae  Glareae^  qu2  Atram  Humum  proxime  coDtineit, 

duos  Pedey,  &  fub  ea  Dimidium  explerent  feque  inferius  m-ArgiBam  afenolaxa 

^xtenderent,  ^atium  duorum  Digitorum  &  .fub  ea  Pedis  unius  occupantes. 

Nihil  igituar  fii^eriBft,  praeterquara  Univerfale  DiluKiunj,  in  quo  periit  cum 

tiliis  fui  generis  diverfique  'Animantibus,.  Ekfbas  nofier^  undique  immanibus 

iraptus  &  jadatu^,  Aquis  tandem  decrelcere  incipientibus,  fundum  petiit ; 

cui  Aqua?  ifta  diverlarum  Arenarum  Strata  induxerunti    iifque  in-Superfir 

cie  ,cxficcatis,\4tr/i  tandem  Humus  fenfim  accrevit.     Quemadmodum  enim 

Di'oerfa  ArenoiimStrma  hd^probsLUt,  CoUem  Tonnefifem  ex  Diluvio  Orir 

^ginem  tnahere;  icaAltitudb  Tctrae  Nigiaj  idem  confitmat.    UtcHmque 

•brcriteroftendendum  mihi.  video. 

Prius  faciarri  ptadaris  Qb(ervationib\a6,  a  Nicolao*.  Stenone^  Medico  apud 
■▼OS  quoque  xdebrr,  in  BiflertatiQae  de  Capite.  QiwV  Carcharw  Difleao, 
quam \fl^/^ir  Speoimmi  adJBB^  quas.  tamen.  omnes  defcribcre 

wcat  Epiftolae  Racio^   Loquitur  quidem  ille  pratcipue  de  Aquatilium  Animan^ 
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tium  PartibuSy  uti  funt  Oftreirum  Tefia  &  firoiHa,  cum  ex  Terrls  eruuntur  : 
Sed  nihil  prohibet  de  T'ernftrium  x\Mo(\\xt  Animantium/^r^/^«j  co  modo  effef" 
fif  idem  pronunciare.    Etcnim  Colli  Tvnnenji  applicari  plane  pofl'unt,  quae 
Steno  refert  de  Terra,  unde  Corpora  hxc  eruuntur.     Nam  &  ifle  quibufdam 
in   locis  durior  eft,  Jophumque  &  OfieocoUam  continet,  in  aliis  mollior.  Argil- 
la  Sabuioque  refertus,  compoiitus  ex  ftratis  libi  mutuo  impofitis,  &  ad  Hori- 
zoncem  obliquis.    Bene  autem  arguit  Stene ;  Terram  moUem  ffeEiat,  cum  eo 
morhra  funt  Corpora  iCa,  (nos  Elefhantis  nofiri  OJfa  fubaudiamus)  minufque  con^ 
taclum  feranty  quo  profundius  latent ;  tantum  abefl,  prcducat  ea  Terra,  ut  potius 
eadem  dtfiruat  :  Nee  eft,  quid  quis  credatj  ideo  moUiora  ea  ejfe  quia  nee  dum  per- 
fect a  funt;  quaenimmolliafunt^  dum  generantur,  quodam  quaji  Glutine  unit a^  in- 
ter fe  partes  continent,  (ut  videre  eft  in  Recentilus  Pinearum  &  Amygdalorum 
(jirtkibus  :)  at  hac  corpora  omni  Glutine  privata  in  Puherem  dilabuntur,  adeoque 
MoSities  ea  Deftrt^itnis,  nm  ProduEiioniSy  Argumentum  videtur.     Quae  in  Ic- 
quentibus  difputac  Stem,  Terram  iftam,  non  fuifle  compadam,  cum  przdi- 
6a  Corpora  ibi  produda  func;  eamque  Aquis  dim  non  folum  teAam,  fed 
plane  immiflam,  imo  pro  Aqua:  fedimento  fenfim  congefto,  habendum  efle 
nullo  negotio  ad  CoUem  Tj>fmenfem  referri  pofl'unt  :  mihi  tantum  excerpere 
qua^dam  placet,  ex  p.  iii,  212.    Quod   Argilla  dr  Sabnlum  Aqua  vehemen- 
tins  agitata  immifceantur,  praceps  Torrentium  per  id  Generis  Terras  prolapfus,  & 
Aquarum  a  ventis  agitatip,  notius  reddidere  quam  quod  pluribus  exponi  mereatur. 
Nee  probatu  difficile  eft,  in  Aquis  flagnantibus,  imo  in  limpidijjimis  Aquis,  Sabu- 
lum,  Argillam,  &  Tophos,  omnifque  Generis  Solidafapius  delitefcere.    Quis  ergo 
amplius  dubitaverit,  CoUem  Tonna  Arenarium   ex  Diluvii  Sedimento  fuper- 
cfle  ?  Plura  hanc  in  rem  ex  Terras  Vifceribus  petita  Argumenta  fuppeditac 
Jacobus  Grandius,  Medicus  Venetus,  in  Epiftola  de  Veritate  Diluvii  Univerfalis, 
JCX  'Teftaceorum,  quae  procul  a  Mari  reperiuntur,'  Generatione,  e  quibus  tan- 
tum tria   priora   excerpere  juvat.     I.  Jn  multis  Montibus  altijftmis  non  folum 
Europx    &  Afia:,  fed  etiam  Africae  &  America?,  extant  certa  Veftigia  Maris, 
quod  iUic  Sedlmenta  deponens  Strata  produxit  Uniformia,  &  Horizonti  Parallela, 
quod  nuBa  Ratio  fuadet  contingere  potuijfe,  nijt  tempore  Diluvii  univerfalis.     II.  7- 
dem  teftantur  longifftmi  Terrarum  Traiius,  obduSii  variis  Collibus  Arenofis,  ex  ASu^ 
tntis  U  Turbidi  FJuidi  Sedimento  art  is,  &  magnam  cum  Maris  Fundo  ftmilitudi^ 
4iem  habentes.      III.  Magna  Apertura  Momium,  Fluminum,  atque  Tcrrenjlum  Cor* 
rofione  facia,  oftendunt  diverfa  folida  exaffufo  &  fupernatante  Fluido,  diver fis  puh 
dis  diverfa  corpora  comprehendente  atque  lapidefcente^  produBa  ;    itemque  varia 
Sedimentajibi  invicem  impofita,  Veris  Conchis,  CT  aliis  Marinis  abundantia. 

Casterum,  de  Atra  Humo  poft  Diluvium  I'erra  adnafccnte,  multa  Pecu- 
Haria  obfervavit  Olaus  Rudbeckius  Medicus  Suecus,  Tom.  i.  Atlantica^ 
Cap.  VI.  qua:  aliis  quoque  dodiflimis  probata  Viris  nunc  tranfcribere 
nihil  attinent :  ad  noftrum  tamen  CoUem  Arenarium  fi  applicare  placuerit, 
fcicndum  prius  eft,  in  illis  quidem  Sylva:  T/niringica  Montibus,  qui  Meralla 
continent,  &  ex  duriffimo  conftant  faxo,  Atram  iftam  Humum  duorum 
circiter  Pedum  deprehendi,  multoque  tenuiorem  pro  montium  Declivi- 
tate  :  Aliis  vcro  in  Locis  quatuor  Pedes  acquarc  vel  excedere,  cum 
Vol.  II.  M  m  m  primum 
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primutn  inVaUibnS,  (}uaj  iHam  Pluvia  ex  montibiis  ad  fe  deriwam  «cce- 
cerunt     Ouod  uti  facit  ad  RuSeckii  defidenum  Altitudmem  Ntgr*  Terra, 
in  Reeiomtus  Sueci^i  Calidioribus,  &  Plavia  copiofiora  irngatis  nofle  eupi- 
entis;  ita  vicimm  oOendit,  Altitudinem  ejus  qaatuor  P^^««»  in  Colic  T«i- 
»«/?  a  Diluvii  Tempore  haud  fruftra  denvan,  indeque  evinci,  nullum  £fe- 
phantm  ibi  poftea  fepaltum  effe.    Quid  autem  vetac,  his  extctis  Medios 
Germanum  jungere,  Hemamum  Comitigium,  qui  m  Conjeduris  de  antiquu- 
fimo  &itxiHelmfiadii  &  Vicinix,  noftras  quoque  Regiones />/&«/««  munda- 
tas  probaturus,   Triplici  potiflimum  Argumentorum  genere  pugnat     ex 
Marinis  Conchyliis,  O^fibus  BeVmrum,  &  ^r^or/Jw   five  integris  five  partibus, 
au*  cum  in  altiffimis  Montium   jugis  turn  fub  Terr*  locis  profundiffimis 
rcDeriuntur,  petito  :  nee  ea  inter  pratterit  Sudem  tn  Septs  uftm  faratam,  Omu 
iJm  uri    tf«ie  Thurinei  Profundiffimis  Saxorum  Cavernis  repererunt,  quorum  i- 
ftam  Sake]  qux  vix  unius  Horx  Spatio  toma  diftat  hoc  in  Monte  Seebergen- 
fi   Goths  noftrx  Vicino  (unde  etiam  Conchjtia  elegantiffima  eruuntur)  exti- 
\kt  tncmotsit  Albims  in  Mifnentium  Montanorum  Chronico,  Tit.  22.  n.  7. 
auibus  addi  forfan  mcrentur  Arborum  Folia,  lignorum  Fafciculi,  &  Spict 
CulmJs  adherentes,  qux  omnia  petrefada  in  Lapidicinia  Totmenfi,  non  ad- 
niodum   procul  a  Monte   noftro,  reperta  funt.    Singularis  quoque  eft  <>«- 
riniii  Obfervatio,   his  Verbis,  p.  37.  exprefla  :  Stmt  porro  Arbores  iBa  fere 
mnes  mo  quaji  eodemque  colmatx  Jttu,  Radice  nempe  inter  feptentriutem  CT  oaa. 
fum    Cacttmine  inter  crientem  &  meridiem  porre£iis,  cujus  caufam  non  frofeBo  via 
verkmilitudine    dixeris  Jocantem  Naturam.     At  proftratas  Arbores  a  Pah- 
dofd  'Terra,  per  Oceani  Septentrionalis  Coecia  out  Cauro,  Vemis  agitatt fuper- 
jeBa^  id  f ahem  quam  Jtmilimum  efi  vera  :  Prafirtim  quum  ex  ilia  Cmli  PlagaU 
iltis  *Ventis  favientibuSy  hodieque  omni  Germanicx  Maritimx  Orx,  penada  in- 
undationum  plerumque  creari  foleant.    Novum  hinc  mcx  Sententix  accedit  Ar- 
gumentum,  quoniam  Elephas  nofter  Cornua  fua  verfus  Ortum  ac  Septentno- 
nem  protendebat :  &  quanquam  id   paulo  diverfum  videtur  a  OueriKgiam. 
Notandum  tamen  eft,  tantum  Belluam  Mari  abreptam  fefe  varie  moviffe, 
Arbores  autem  eodem,  quo  profternuntur.  Situ  obrutas  jacere.    Csterum 
ElePhataem  Undis  immanibus  agitatum  non  mirum  eft.    Situm  plane  ex- 
traordinarium  Violentumque  tandem  aquifivifle,  ejufque  Membra  putte- 
fafta  latius  extenfa  :  Nee  alia  for(an  de  caufa  Dentes  cxerti  five  Cornua  in- 
trorfum  incurvata  fuerunt,    quanquam  eorum  fitus  in  delineatione  capitis 
Hyhemici  apud  Moulinum  fimilis  fere  deprehenditur ;  accuratius  procul  du- 
bio  exprelfus,  nifi  pleraque  eorum  pars  adufta  fuiffet ;  ut  proinde  potias 
Morte  vcl  Putredine,  quam  undis  fetalibus  id  derivandum  videatur. 


(  451  ) 

be  coloured^  or  otherwife  diilinguiflied  by  va»riety  of  Lines  or  Etchings  ; 
but  the  great  Care  mqft  be,  very  exadly  to  note  .upon  the  Map  where  fuch 
and  fuch  Soils  are  bounded.  As  for  Example,  in  Torkfiire,  i.  The  fVoolds ; 
Chalky  Flint  and  Pyrites^  tXc,  2.  Blnchnmrei  MmeSy  SanJ-Stoney  &c.  ^.Hcl- 
dem^s  I  Boggy ^  Turf,  tlay,  Sand^  tXc.  4.  Wefieru  Moumains  ;  McQres^  Sand^ 
Sune,  Coal,  Irm-Stone,  Lead-Ore,  Sand,  Clay^  &c.  Nottinghamfiire  ;  moftly 
Gravel,  Pebbles,  Qay,  Sand-Stone,  Hall^Plaifler,  cr  Gyffum,  &c.  Now  if  it 
•were  noted  how  far  this  extended,  and  the  Limits  of  each  Soil  appeared 
upon  a  Map,  fomething  more  might  be  comprehended  from  the  Whole, 
and  from  cyery  Part,  than  I  can  poffibly  forefee  ;  which  would  make  fuch  a 
Labour  very  well  ;vorth  the  Pains.  For  I  am  of  the  Opinion,  fuch  upper 
Soils,  if  natural,  infallibly  produce  fuch  under  Minerals,  and  for  the  moft 
part  in  fuch  Order. 

XXXIX.  I  have  Come  reafon  to  think  that  Sand  was  once  the  moft  exte-scbems  rf 
riwr  and  general  Cover  of  the  Surface  of  the  whole  Earth;  becaufe  all  our^J"''/.' ^- 
Northern  Mountains  are  more  or  lefs  covered  with  it  at  this  day,  and  thePr.Lifter, 
higher  the  Mountains,  ftill  the  more,  and  the  coarferthe  Sand  :  bcjcaufe"*^^^'^"** 
the  Rivers  arifing  in  the  Mountains  do  yet  daily  bring  it  down  in  great 
Quantities.  And  that  it  has  been  fo  in  all  probability,  in  all  Ages,  fince  the 
firft  Rains  fell  upon  the  Face  of  the  Earth,  feems  tome  to  be  truth-like,  in 
that  the  Sea-Shores,  or  Mouths  ofRivers,  are  ufually  barred  with  it ;  befides 
the  Sandy  Sea-Grounds  in  moft  Places  of  the  Sea,  and  which  feems  a  clear 
^Evidence  for  tbeXength  of  Time  (for  that  the  low  Ground  near  thefe  Ri- 
vers, which  have  been  in  all  Ages  upon  Record,  fno0es)  if  you  pierce  fo 
deep  into  them,  as  to  difcover  their  Bottom,  you  meet  with  this  Moun- 
tain Sand  iii  r  great  Quantities,  and  in  fome  Places  a  Mofs  under  that,  and 
the  fame  5and-Bed  under  that.  Now  if  we  conHder  how  long  thefe,Mof- 
Tes  orTurf  is  in  growing,  it  being  moftly  the  Leaves  and  Roots  of  Plants, 
we  muft  allow  very  many  Ages  for  this  purpofe.  And  altho*  Herodotus, 
one  of  the  moft  ancient rHiftorians  that  are,  boldly  conjedures  that  the 
.Nile  in  Mgyft,  long  before  our  Times,  would  be  dammed  up  and  ufelefs 
by  the. great  Plenty. of  Mud  yearly. brought. down  that  vaft  River;  yet  ic 
does  not .  appear,  that  the  Country  is  much  difterent  from  what  it  was  in 
bisT'ime  :  10  that  the  Sand  and  Mud  is  ftill  carried  to  Sea. 

.Another  Argument  of  the  Sand*s  being  the  univerfal  Cover  of  the  Face 
bf  the  'Earth,  is,  from  the  great  Hardnefs,  and  confequently  the  Durable- 
nefs.and  unalterable  Quality  of  this  Mineral,  above  any  other  in  Nature. 
For  tho'  many  things  are  called  Sand,  from  the  Smallnefs  and  little  Cohe- 
fion,  or  Drynefs  of  the  Grains,  yet  this  Kind  of  Mountain-Sand,  above  all 
others,  keeps  its  natural  and  original  Magnitude  ;  and  is  not  made  (as  moft 
:Sand  is)  by  the  Attrition  or  wearing  of  one  Particle  of  Stone  againft  ano- 
ther, but  is  of  a  conftant  and  durable  Figure  :  and  therefore  I  fay,  it  feems 
to  me,  for  this  reafon,  to  be  the  moft  fit  for  an  Outfide  or  Cover  to  the 
Globe  of  the  Earth. 
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It  may  be  objeftcd,  that  the  uppermoft  Beds  of  Stone  on  the  high  IVodds 
all  over  Engluhd^  are  fofc  Chalk,  and  on  the  fmooth  Surface  no  Appearance 
of  Sand.  ^Vh\s  indeed  is  in  part  granted  z  but  that  there  is  no  wnere  any 
Sand  upon  the  Chalk  Mountains^  is  not  true  ;  for  to  inftance  in  thofe  inland 
Sand  Hillsy  above  BuUcigne  in  Puardy,  w  hich  Sand  is  the  very  fame  with 
that  on  the  Sea-Shore  at  Calais,  and  although  this  is  not  in  England,  yet  the 
Sea  hath  but  accidentally  divided  us.  For  from  Diinftable  in  England,  even 
as  far  as  the  Walls  of  Paris  by  Calais,  is,  as  it  were,  a  continued  fVuolds  of 
Chalk  and  Flint.  What  Diflfererxe  there  is  betwixt  the  Wbold's  Mountain' 
Sand^  and  that  of  the  Northern  Mountains,  will  beft  appear  in  the  Table.  Now 
the  Nakednefs  of  the  Woolds  is  from  the  Smallnefs  of  its  Sand,  which  readily 
yielded  not  only  to  t\it  Rain  that  fell,  but  to  the  Windalfo.  Which  ise- 
vident  from  that  vaft  Trad  of  Sandy  HiUs,  which  bound  the  Coaft  of  France, 
Flanders  and  Holland,  and  which  have  made  their  Coaft  fo  fhallow  in  refpea 
of  ours,  as  beinp  in  great  part  blown  off  the  Torkjhire,  Lincoln/bire,  St^olk, 
or  EJfex  and  Kentijh  fVoolds,  and  wrapt  up  upon  their  Coafts  :  and  the  Reafon 
of  this  is  partly  from  the  more  conftant  IVefterly  Winds  blowing  over  from 
our  Coafts  ;  and  alfo  from  the  meeting  of  the  two  Tides,  viz..  That  of  the 
Channel  and  that  other  of  North  Flood  upon  their  Coafts. 

I  am  very  well  aware,  that  the  finding  of  Cockles  or  Shells,  as  moft  Wri- 
ters are  pleafed  to  call  them,  upon  Mountains,  and  Sand  alfo  there,  is  by 
the  fame  Herodotus  ufed  as  an  Argument  of  a  great  Deluge,  or  Inundation  cS 
Waters;  but  as  I  have  elfewhere,  I  think,  demonftrated,  that  the  Rock 
Cochlites,  are  no  Shells,  fo  neither  can  I  grant  that  the  Sand  was  adventitious 
to  the  Mountains,  but  naturally  originated  there  :  for  that  it  is  there  plain- 
ly to  be  found,  fome  Iqofe,  and  the  reft  in  Beds,  yet  unloofened,  as  I  could 
name  very  many  Places ;  for  inftance,  on  Silden  and  Tlhorp  FeDs  in  Craven, 
this  Mountain-Sand  is  a  white  and  tranfparent  Pebble,  and  as  fome  of  it 
is  fmall,  and  eafily  fwept  and  blown  awaiy,  fo  is  there  much  of  it  upon 
the  high  Mountains  mixt  with  white  Pebbles  of  greater  Size. 

'Tis  the  Charafter  of  this  Sand  not  to  yield  to  Fire,  as  Flint  will  do  ;  and 
tho'  it  agree  with  that  and  fome  other  Metals  to  ftrike  fire  from  &eel,  yet 
it  does  not  calcine,  as  Flint  will  be  brought  to  do.  And  therefore  this  Sand 
is  the  true  Tarfo  of  the /f////rt»  Mountains,  of  which  the  fine  Venetian  Glafs 
is  made  ;  ^nd  for  this  Reafon  the  Flint  Glajfes  were  here  in  England  ill  com- 
pounded, the  Foreigners  miftaking  the  Materials,  which  yet  our  Country 
affords  in  plenty  all  over  the  Northern,  and  (I  doubt  not)  the  Wefiem 
Mountains  too :  I  have  feen  from  the  Scots  Mountains  very  excellent  and 
large. 
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A   TABLE  ^Sand  {dram  nf  about  the  Tear  1^73.)  Suchchtefy  as  I 

havefouad  in  the  Northern  Paru  0/  Emgland. 

rSharp    or  Rag  Sandy  compofed  of  finaU  tranfparent  PeUles,  naturaUy 

found  upon  the  Mountains,  not  calcioable. 


Fw 


Fine 


Gray 
Rtddifb 
BrvoM 


Sanit 


r&itneham-Mm  in   the    Road  vafhd    up  very 

ti^ite  Pebble.  ,      , ,  .^    «    r 

Flambmugb  Heady   of  which  the  Llght-Houle 

there  is  cemented. 
Calais  Sand   burns  reddilh,  but  foUs  not  in  Wa- 

SeMm  Banks  near  Hrnkpeoly  on  the  ree*s  Mouth, 
'  Ejcrick  in  the  Giavel-Pit  there ;  a  Vein  of  ex- 
ceeding fine  Sand. 
The  PiBow-Sand  in  the  Baltick. 
L^  "' "^""'      In  a  Spring  at  Heflingtm. 

The  Sand  at  the  Bath  in  Smerjetjbtre. 
Acme  near  Twk,  drifted  Sand. 
'  -  Grieflj  J  jfyttcn  Mm  Walht, 
I  'throf  Fells. 


tc»<n/e 


^  JBrotiw 


1  '  Ovyx^  at  twk. 
t  Nti  at  Mrixnxatn. 
Dug  up  at  Rawcliff  near  iiwf*. 
Wbarjezx.  IMy  and  Denton. 
Ait'  at  Cirleton  in  Cr4W». 
£wre  at  Cr^wii. 

5Vi»/o»  in  Lincolnfirire., 
B  omeby  Conan»n* 
iSkJfwith  Ommon. 


LV^ 


rpromLi—  V  — -  -„    ' 

&^.  or  Sm»l,  mth  /W  P.rdd«|^  withM^rfCterisP^- 


Of 


••t. 


Of  IVefimor-^ 
land. 


Sihef'lihe 


Gdld-liki 
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Sea-Sand  about  the  Sciffy  IJtanJs. 

In  Cleveland^  and  about  Scarbcrough. 

OuM  Duft  or  Sediment  at  Rawdiff. 

A  Vein  of  Mica  in  Heflingtm  Gravel-Pit. 

Mca  Argemea   in    Red-Sand  Rock,  near  Riffcn^ 

plemituUy. 
wAfictf  Aurea  of  Ckvekmd. 


Clay  feems  to  be  another  Coat  of  the  Terreftrial  Globe  in  the  more  deprefc'd 
and  hollow  parts  thereof.  The  Mixture  of  Sand  and  Gky  is  not  utiufu- 
ally  called  Estrth  :  Yet  this  Term  being  too  large,  it  will  be 'convenient,  as  I 
think,  to  limit  it  to  fuch  a  Mixture  as  we  ilfually  find  upon  the  Surface  of 
the  Ground ;  which  hath  ever  ifa  it,  befides  fuch  Sands  and  Clays,  as  ei- 
their  the  Soil  naturally  produces,  or  have  by  Floods  and  Winds,  or  other 
Accidentls,  been  brought  thither,  a  great  part  of  the  rotten  Parts  of  Plams 
and  Animals  :  and  in  this  fenfe.  Turf  is  'Earth,  which  is  moftly  where 
the  Erica  or  Heath  grows,  bccailfe  *tis  made  up  6f  the  'dedduoUs  Leaves  of 
that  Pfant,  which  being  by  the  Cufrelit  of  Showers  brought  together,  make 
up  the  Moors,  MolTes  and  Ferts,  and  in  the  Mountains,  in  hollow  Bafons 
or  DeprefTures  withottt  Vent,  MtlStsoi  iilcredible  Depth ;  i  or  2  Fathoms 
ordinarily  in  the  fame  kind  of  black  ^Earch,  oalted  Peat  or  %(rf. 

AraUeofOays: 


f 


Qay 


Pure,  that  is,  fuch  as  is'ftft  I&e  Batter  Co  the  Teeth,  and  has  little 

or  no  GHttinefs  iff  it. 

^  to  ht  recfceMed  ^mongft  tfie  Medicinal  Earth,  or  Ter* 
ra  figjtSdix. 

I.  Fuller* s'Edrih. 


< 


I' 


1  At . .  under  the  Tor^jire  H^aolds. 


^Br&timy  ibotit  HalUfax. 
H^nte^  in  Derbyfbire  Lead-Mines, 
nr  S^n  Cleveland. 


2.'2w«  ^^^  Lintim  upon  Wlmrfe. 
I.  Pais  Tel^,  \n  tYiSi  Marle^Pu<ix,  Ar/>fty. 
4.  Cbthjbot  Qay,  or  the  Soap-Scale  lying  in  Coah 
Mines. 

5*  A  dark  blue  Clay  or  Marie,  at  Tolthrop. 


Qay 


Qay*^ 
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~tf.  Ceta  Dfoperly  fo  cafled,  or  the  Milk  White 

Clay  of  the  Jfle.  of  fVigi^t. 
7-  The  Potter's  fakydlow  Clay  of  Wakefield  iMoar. 
8.  The  blue  Clay  of  BulUngkro^k  Pottery  in  Lin- 
(olu/bire. 

9*  A  blue  Qay  of  Bugthorf  Beck,  in  which  the 
Aflroitet  are  found. 

10.  Yellow  Clay  in  thp  Scams  of  the  red  Sapd 
Rock  at  BHbro. 

11.  Fine  red  Clay  in  the  red  S^nd  Rock  at  BH- 
bro and  Rippou. 

1  a.  A  fofi:  chalky  blue  Clay  7  ^  » 
13.  A  fofc  chalky  red  Oay  J*'  Butter cratn. 
u&ony  when  dry. 

""14.  A  red  Stone  Clay   H"  i^*  Banks  of  ^.V^m- 

ly.  A  blue  Stone  Cliy  ("^t*  "ff^ ^ffl";i*<?*.,f^'^ 
^  ^  jat  Houfam  in  the  Mtljcar. 

Li5.  Clunch,  a  white  Stone  Clay  in  Camhridgefiire. 

,With  roond  Saqd,  or  Pebblr. 

17.  The  yellow  Loame  of  Skifwitb  Mm  in  Tcri- 

18.  A  red  Sandy  Clay  In  the  right  hand  Bank  of 
Mixn                  I      the  Road  beyond  CoUingham  near  the  Lime^ 

Kilns  going  to  — - 

19.  A  red  Sandy  Clay  in  the   red  Sand  Rock  v^ 
i                   L    near  Ripp^n, 
•^^With  flat  or  thin  Sand,  glittering  with  Mica. 

^  20.  Crouch  white  Clay  in  Dartjfiire,  of  which 
the  Glafs  Pots  are  made  at  Nottingham. 

21.  Grey  or  l>lueifli  TobacohPipe  Clay  at  HalUfax. 

22.  A  Red  Clay  in  the  red  Sand  Rock  at  Rotherbam. 

XL.  Thefe  wonderful  Sands  have  not  yet  exceeded  one  Century,  Cince  ASdni-noi 
they  firft  broke  Prifon.    Their  Original  is  in  a  Warren  in  Laken  Heath  Ca^*^^j|^ 
Town  belonging  to  the  Dean  and  Chapter  of  Ely^  diftant  not  above  j  Miles, |yMr.Tbo. 
and  lying  South  Weft  and  by  Weft  of  this  Place  ; )  where  fome  great  Sand  ^^^\!'^^u 
Hills,  (whereof  there  is  ftill  a  Remainder)  having  thq  Superficies,  ox  Swerd 
of  the  Ground,  as  we  call  it,  broken  by  the  impetuous  South  Weft  Winds, 
blew  upon  fome  of  the  adjacent  Grounds  ;  which  being  much  of  the  fame 
Nature,  and  having  nothing  but  a  thin  Cruft  of  Barren  Earth  to  fecure  its 
good  behaviour,  was  foon  rotted  and  diiTolved  by  the  other  Sand,  and  there* 
by  eafily  fitted  to  increafe  the  Mafs,  and  to  bear  it  company  in  this  ftrangQ 
Progrefs. 

At  the  firft  Eruption,  I  fuppofe  the  whole  Magazine  of  Sand  could  not 
cover  above  8  or  lo  Acres  of  Ground,  which  increafed  into  looo  Acres,  be- 
fore the  Sand  had  travel'd  4  Miles  from  its  abode.    All  the  oppoiition  ic 
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met  with  in  its  Journey  hither,  was  from  one  Farm-Houfe,  which  ftood 
within  a  Mile  and  a  half  from  its  firik  Source.  This  the  Owner  at  iirft  en- 
deavoured to  have  fecured  by  force,  and  building  of  Bulwarks  againft  the 
Aflaults  thereof ;  but  this  wing'd  Enemy  was  not  to  be  fo  oppofed  :  Which, 
after  fome  Difpute,  the  Owner  perceiving,  did  not  only  flight  the  former 
Works,  but  all  his  Fences,  and  what  elfe  might  obftrud  the  PalTage  of  this 
unwelcortie  Gueft,  and  in  4  Years  effefted  that  by  a  Compliance  and  Sub- 
miflion,  which  could  never  have  been  done  upon  other  Terms ;  in  vhich 
he  was  fo  fuccefsful,  as  that  there  is  fcarce  any  Foot-Steps  left  of  this  mif- 
chievous  Enemy. 

*Tis  between  30  and  40  Years,  fince  it  firft  reached  the  Bounds  of  this 
Town  ;  where  it  continued  for  10  or  11  Years  in  the  Out-skirts,  without 
doing  any  confiderable  Mifchief  to  the  fame.  The  Reafon  of  which  I  gue(s 
to  be,  that  its  Current  was  then  down  hill,  which  (helter'd  it  from  thofc 
Winds  that  gave  it  Motion  ;  but  that  Valley  being  once  pad,  it  went  above 
a  Mile  up  hill  in  2  Months  time,  and  over-ran  200  Acres  of  very  good  Cora 
that  fame  Year.  *Tis  now  got  into  the  Body  of  this  little  Town,  where  it 
hath  buried  and  deftroy'd  divers  Tenements  and  other  Houfes,  and  has  in- 
forced  us  to  preferve  the  Remainder  at  a  greater  Charge  than  they  are 
worth.  Which  doubtlefs  had  alfo  periflied,  had  not  my  AflFe&ion  to  this 
poor  Dwelling  obliged  me  to  preferve  it  at  a  greater  Expence  than  it  was 
built.  I  have  at  laft  given  it  fome  Check;  for  by  flopping  of  it  4  or  ; 
Years  (what  I  could)  with  Fune  Hedges  fet  upon  one  another,  as  faft  as 
the  Sand  levelled  them  (by  which  I  have  raifed  Sand-Banks  near  20  Yards 
high)  I  brought  it  into  the  Circuit  of  about  8  or  10  Acres,  and  then  in  one 
Tear,  by  laying  fome  hundred  Loads  of  Muck  and  good  Earth  upon  it,  I 
have  again  reduced  it  to  Te)rafirma  :  I  have  cleared  all  my  Walls,  and  by 
the  Aflmance  and  Kindnefs  of  mv  Neighbours  (who  helped  me  away  with 
above  1500  Loads  in  one  Month)  cut  a  Paflage  to  my  Houfe  through  the 
main  Body  thereof. 

At  the  other  end  of  the  Town  divers  Dwellings  are  buried  or  overthrown, 
and  our  Paflures  and  Meadows  (which  were  very  confiderable  to  fo  finall  a 
Town,  both  for  Quantity  and  Quality)  over-run  and  deftroyed  :  and  the 
Branch  of  the  River  Ouje  upon  which  we  border,  (being  better  known  by 
the  Name  of  Thetford  or  Brandon  River,  between  which  two  Towns  wc 
lie)  for  3  Miles  together  is  fo  fill'd  with  Sand,  that  now  a  Veflel  with 
two  Load  Weight  pafTeth  with  as  much  difEculty  as  before  with  10/  But 
had  not  the  Stream  interpofed,  to  ftop  its  PafTage  into  Norfolk,  doubtlefe 
a  good  Part  of  that  Country  had  e'er  now  been  left  a  defolate  Trophy  of 
this  conquering  Enemy.  For  according  to  the  Proportion  of  its  Increafe 
in  thefe  5  Miles,  which  was  from  10  Acres  to  1500,  or  2000;  in  10  Miles 
more  of  the  fame  Soil,  it  would  have  been  fwelled  to  a  great  Vaftnefs. 

It  is  obfervable,  that  the  Situation  of  the  Country  in  which  this  trouble- 
fome  Gueft  firft  took  its  Rife^  lies  E.  N.  E.  of  a  Part  of  the  great  Level  of 
the  Fenns^  and  is  thereby  fully  cxpofed  to  the  Rage  of  thofe  impetuous  Blafis 
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we  yearly  recrive  out  of  the  oppofite  Quarter  :  Which  I  fuppoife  acquire 
more  than  an  ordinary  Vigour  by  the  ff^nds  paffing  through  fo  long  a 
Traft,  without  any  Check.  Another  thing  which  contributes  to  it,  is, 
the  extreme  Sandinefs  of  the  Soil,  the  Levity  of  which,  I  believe  gave  oc- 
cafion  to  that  Land*ftory  of  the  Adions  that  ufe  to  be  brought  in  Norfolk 
for  Ground  blown  out  of  the  Owners  poiTeifion. 

XLL  Befides  the  Bolus  Ametms^  and  the  Terra  Silefiaca^  there  is  an  Earthy,  Rimg*- 
found  in //««5gtfrjf  about  the  River  Tockajy  thence  called  J8o/«x  Tockaviaifis^^*^J^* 
having  as  good  ££feds  in  Phyfick  as  either  of  the  /ormer.  i/  ^iT. 

XLII  Soap  Earth  is  found  only  in  two  places  near  Duracka,  a  large  open  the  Sotr 
Village  about  6  Leagues  to  the  Eaftward  of  Smyrna ;  and  in  a  very  Aat^^i^* 
Plain,  about  a  League  Weftward  of  the  River  Bermusy  and  feveral  Leagues  p"^w. 
from  the  Sea.    *Tis  a  fine -Sb/^,  and  at  the  firft  ^[athering  whitifh  Earth,  ^^^^^-'-^^ 
vrhich  boileth  or  ihoots  up  out  of  the  Earth.    'Tis  gathered  alway  before  *^ 
Sun-rife,  and  in  Mornings  when  there  falls  no  Dew,  fo  that  a  Stock  mufl: 
be  laid  up  for  the  whole  Tear  in  the  Summer  Months.    It  comes  up  in 
fome  Fldces  an  Inch  or  two  above  the  Surface  of  the  Ground.    But  the  Sun 
^rifing  upon  it,  makes  it  to  &11  down  again.    Every  Morning  there  is  a 
new  Crop,  tho'  all  be  taken  away  which  the  preceding  Day  afforded.    The 
Earth  producing  it  lies  low  in  both  Places,  and  is  in  the  Winter  wafhy ; 
'tis  covered,  tho'  but  thinly,  with  Grafs. 

Three  hundred  Drams  of  this  Earth  put  into  a  Retinrt  in  Balneo  Arena 
for  1 2  Hours  cttm  Jgne  Violento^  gave  between  5  and  6  Ounces  of  an  infipid 
Phkgmaj  the  Smell  only  fuch  as  proceeds  in  fuch  Operations  from  the 
Fire. 

Finding  therefore  no  Volatile  Salt,  as  what  mud  have  come  over  by  the 
foregoing  Experiment ;  200  Drams  calcined  at  a  Bagnio  Fire,  in  a  German 
Orucihle,  were  diffolved  in  Water.  The  Compofition  of  Earth  and  Water, 
boii'd  into  a  Lixivium,  made  500  Drams. 

It  was  boiled  for  three  Hours,  {till  fcumming  off  the  Froth,  then  Ftkrated, 
after  Evaporated  over  a  gentle  Fire  j  it  was  kept  to  ChryftaUize,  and  appeared 
of  a  fix'd  Salt. 

At  the  Soi^  Houfes  they  mix  |  of  Earth  with  {  of  Lime,  and  diflblve  the 
Compofition  in  boiling  Water  ;  where  ftirring  it  often  with  a  Scick,  there 
floats  a-top  a  thick  brownifh  Subftance,  which  Scumming  off  they  preferve 
in  Bafoos  apart,  and  this  Scum  is  much  richer  than  the  Liquor  underneath  ; 
yet  both  are  vikd  in  making  the  Soap.  Into  a  large  Copper  Caldron  they 
put  50  Kintals  of  Oil,  applying  a  very  hot  Fire,  which  burns  continually 
until  the  Soap  is  made.  When  the  Oil  has  boil'd,  they  begin  to  throw  in 
of  the*  Scum,  and  fometimes  of  the  Liquor  from  which  the  Scum  was  taken. 
They  often  repeat  this  throwing  in  or  the  Scum  and  Liquor  for  i?  or  14 
Days,  in  which  time  the  Soap  is  ufually  perfeded.  The  brownifh  Scum, 
and  what  is  ufeful  of  the  Liquor,  incorporating  with  the  Oil,  what  is  ufe* 
lefs  finks  to  the  bottom  of  the  Caldron,  where  it  is  let  out  to  make  room 

Vol.  n.  •      .  Nnn  for 


(  458  ) 

Ibr  thww^g  m  mote.  The  Water  thus  lee  oat,  is  again  tbfown  upon  a  nev 
Compofition  of  Earth  and  Lime ;  but  when  the  Liquor  becomes  wholly  infi-* 
pid,  'tis  then  judged  to  be  exhgufted.  After  13  or  14  Days^  when  the  Soap 
^  finiAied^  'tis  laded  ova:  of  the  Boiler,  and  laid  upon  a  Lime  Floor  to  dry. 

They  proportion  two  Load  of  Earth  of  five  Kintals  each,  to  50  Kintals  of 
Oil ;  the  Produce  is  between  70  and  80  Kintals  of  Soap. 

The  Earth  is  bought  at  a  Dollar  a  Load,  and  the  Soap,  when  this  Account 
was  made,  at  tf  ^  a  KiutaL  There  is  employed  in  making  Soap  Yearly  at 
Smyrna  1000  Kintals  of  Oil. 

Bringing  Soap-Earth  employs  1000,  or  1500,  Camels  daily  for  eight 
Months  ;  the  four  Summer  Months  being  too  hot  for  Camels  to  travel. 

An  ordinary  Soap-Houfe  produces  looo  Dollars  a  Tear  dlearl^nofir^  cmh 
mumbus  Annis.  v 

tk  t^  ^      XLIIL  This  black  Eartbj  which  is  callM  RufifiA^  and  feems  as  if  it  were 

^afs  ^J^^^^^i  muft  be  bearen  in  an  Iron  or  Kferble  Mortar  to  a  fine  Powder,  and 

Khh/'if.  '^fifted  diligently ;  \vhtn  you  ufe  it,  take  one  part  of  the  faid  P^ol^der,  nd 

M3'  t  *^5t^o  parts  of  unpacked  Lime ;  put  thefe  nux'd  together  ifitt>  a  Linen  Rag^ 

which  infufe  in  warm  Water  the  %ace  of  a  quarter  of  an  Nhw^  or  tHi  it  l^ 

comes  of  a  black  Colour^  then  apply  it  to  the  Place  from  w^ieoce  y^H  vmdd 

take  the  Hair ;  as  {bon  as  the  Hair  begins  to  be  loofe^  the  Piart  naoftbe 

waflied  with  warm  Water  and  Soap.  .    " 

gut  Mim      ^I'lV.  Within  5  Miles  Northward  of  S$ny  Ea/kn^  tlieve  are  6  <tiftin& 
g;^^|^jgyCoalrWorks.    The  chiefeft  Obfervables  I  met  within  them,  ate, 
Mr.  j.BeaK-     1 .  The  Bnmched  Clifr,  which  ^feaHy  lies  ever  the  Coal,  and  is  afl  Wffoi^t 
•"^^^^with  the  Rcprefentations  of  fundry  forts  of  Herbs. 


2.  A  Clift  all  interwoven  with  Aii^refiem  Marcfjajbeiy  which  cooimoBly 
lies  ov^r  the  former,  and  5s  callM  by  our  Colliers  the  Tlwmy  Qift. 

3*  We  here  obferve,  that  fonae  Coal  Veins  are  much  move  titled  wi^ 
Sftlpfmr  than  others ;  a  Vein  being  wrought  in  one  of  thefe  Works  feme 
Tears  fince,  which  received  foch  a  Re^lendency  from;  its  Sulphury  Tinfturc, 
that  in  all  its  Joints  it  fcemed  as  though  it  was  cofe^ed  with  leaf  GM^ 
and  hencf  by  the  Colliers  it  w*s  called  the  Peacock  Vein. 

4..  r  xpay  here  take  notice  that  about  four  Years  finee  on  one*  of  thefe 
Works  was  foupd  about  a  or  500  Weight  of  very  good  Leal  Ore  growing 
to  a  Vein  of  Coal,,  the  Ore  being  tinged  (bmewhat  Tdlow  by  the  Sotphur : 
We  look  upon  this  a^  a  Rarity  with  us,  none  ever  having  been  foend  in  a 
Coal  Pit  before;  the  Sulphurous  Spiait  being.  the»c  generally  too  ftiong^ibc 
the  Generation  of  that  MetaL 


4s,^M*      XLV.  1.  The  flmgui  Subterraneus  I  fenfr  you  a  la^  Qtiantity  of,  wat 


witb 
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with  £ardi|  aod  tliat  lad  either  fallen  or  was  thrown  in.    There  is  no 
Coal-Bed,  that  is  known  of,  within  5  or  tf  Miles  of  the  Place. 

a.  The  Pieces  of  this  Fungfts  which  I  received,  are  much  like  Peats ^  or  jy  iv.  Lif. 
Imff^  cut  op  in  the  high  Moors,  both  in  the  Sooty  Q>loQr  and  inward  Sub-  ^^  ^ 
flaooe  I  this  only  is  more  Clammy  and  Tough,  and  dries  not.  And  feme 
of  this  Fmffus  Subftance  is  very  Soft  and  like  Gelly.  In  and  about  the 
more  folid  Pieces,  (of  which  I  have  fome  half  a  Foot  fquare)  are  many 
hig.Lui«4ftt-  of  a  Mitumimus  Sohftaoce.  This  Bitumen  is  very  Inflammable  like 
Roiia  ',  it  is  very  tight,  it  breaks  firm,  and  fhines  like  good  Ahes  ;  and  for 
Cobur  it  is  not  ranch  unlike  it,  (ave  that  it  is  more  dark-colourM  and 
purplifh ;  yet  there  is  much  of  it  of  a  dark  green  Colour.  We  diJQill'd  a  par** 
cei  of  it,  which  yielded  us  an  Acidukus  IJmfid  Water ;  then  a  white  Li* 
quor,  which  was,  I  gue($,  from  fome  of  the  oily  Parts  precipitate ;  and 
in  the  laft  place^  a  copious  yeltow  Oil,  not  unlike  that  of  StKcinum^  or 
Pitch.  In  the  Neck  of  the  RiMrt  we  could  difcern  no  Volatile  Salt,  as  in 
the  like  Prooe£s  upon  Amber.  I  have  not  read  of  any  fuch  Fungous  Earth, 
in  wfaifih  jBiMOTRv  naturally  grows  and  adheres  :  And  the  findic^  of  it  in 
an  Old  Mne,  doth  much  favour  an  Opinion  of  its  being  a  Vegetable  Sub* 
fiance,  either  the  very  Subftance  of  the  Props  of  Wood  they  make  ufe  of  in 
fimog  awl  fn^porting^  the  Gr$aws^  thus  altered,  or  certain  Fungus* s  growins 
cot  c(  xbcau  That  Biroh,  of  which  there  is  great  Plenty,  and  hath  been  vaft 
Woods,  ,.att  thefe  Mountainous  Parts  of  England  oveVj  will  yield  a  Bitumen, 
as  Limfii  bb  the  Sap  is  wbidi  runs  from  it  by  tapping,  if  we  now  had  the 
Skill  to  extnift  it.  Plieiy  is  very  exprefs  /.  16.  c.  18.  Bitumm  ex  Betula  GaB 
excoqmm*  And  moreover  it  is  certain  that  much  of  that  Wood,  if  not  all, 
which  is-dug  up  ia  the  higjb  Moors  of  Crofveny  and  which  the  People  there 
caU  and  ufe  for  OmMe  JVnod^  is  no  other  than  Birch^  as  it  appears  nrom  the 
Gjrain  and  &rk ;  and  yet  this  Wood  kindleth^  flames,  and  exudates  a 
B^n^  whioh  makes  many  pronounce  it  very  Firr  Wood.  Whatever  this 
Bhttmen  is^  which^  th2ls  Fifths  Snburtaneus  yields^  it  much  di&rs  from  the 
A^fait$0noi  theShopSt 

XLVI.  Mr.  Jejpf  fends  me  word,  that  Capt.  Wain  has  given  hima^Mifleni 
wiute  Liquor  refembliog  Cream  both  in  Colour  and  Coofiftence,  which  ^|^^ut». 
he  found  in  great  Qpantities  in  the  bottom  of  a  Coal-Pit  49  Yards  deep.ii>*  f.^^^« 
And  Mr.  Geo.  Planton  writes  from  Sheriff  Hales  in  Shropfiire,  that  in  the 
Iron  Mines,  efpecially  that  which  the  Country  People  there  call  the  White^ 
Mine,  which  yields  the  beft  Iron-Aone^  the  Miners  do  commonly,  upon 
the  bmkins  of  a  Stone,  nteet  with  a  great  quantity  of  whitifh  Milky  Li^ 
qoor,  indoted  in  the  Center  of  it ;  they  fometimes  find  a  Hogfhead  con-- 
tained  in  one  Cavity.    ^Tis  in  Taftc  Iweetifh  i  only  it  hath  a  Vitriolick  j  ^^J^ 
and  Iron-like  Twang  with  it.  sS?pS«, 

XLVIL  InSrdfth^  Bemly,  Pitchfturd^  and  other  Places  adjacent  in  5%ro/- Ji  6/7  T^ 
pAre^  thefe  lies  over  mofk  of  the  Coal-Pits  or  Mines  a  Stratum  or  Layer  of  a  ^(^  ^^^^ 

N  n  n  2  Blackifh^  s44«» 


Blackifh  Rock,  or  Stone,  of  fome  thicknefs,  which  is  porous,  and  contains 
in  it  great  quantities  of  Bituminous  Matter. 

This  Stone  being  brought  to  the  Work-Houfe,  is  ground  fmall  by  Horfe- 
Mills,  fuch  as  are  ufed  for  grinding  Flmts  to  make  Glafs  of;  the  Powder 
is  thrown  into  great  Coppers  of  Water,  where  by  boiling,  the  Bitumimtu 
Matter  is  feparated  from  the  Stony  or  Gritty,  this  laft  finkmg  to  the  bottom^ 
the  other  fwimming  at  the  top  of  the  Water. 

This  Bituminous  Subftance  being  gathered  together  and  evaporated,  comes 
to  the  confiftence  of  Pitch,  and  with  the  help  of  an  Oil  diftill'd  from  the 
lame  Stone,  and  mixed  with  the  Pitch,  comes  to  be  thinner,  or  like  7ar ; 
the  Ufes  of  both  which  Materials,  either  for  Shipping  or  otherwife,  thefe 
Subftances  are  faid  to  fupply,  nay  even  go  beyond.  And  this  has  been  tried 
on  feveral  Boats  this  3  or  4  Years  paft,  and  does  not  crack  as  the  ordinary 
Pitch  or  Tar,  but  always  keeps  black  and  foft,  and  therefore  is  propofed  to 
hinder  the  Worm  from  getting  into  the  Ships  pitched  with  it. 

There  is  likewife  diftiil'd  from  this  Stone,  an  Oil  which  may  be  ufed  for 
Oil  of  Petre,  or  Turpentine,  and  has  been  tried  by  divers  Pcrfons  in 
Aches  or  Pains. 

A  Mineral  XLVIIL  Iti  the  Valley  call'd  Libmhal,  near  G^esbach,  (an  antient  Mine- 
ffi|\  Work  in  Alfatia)  there  runs  out  of  a  Cavern  a  Foul,  Fattifti,  Oily  Liquor, 
...U.S./.  which  affords  an  excellent -B^^wf,  by  taking  a  Quantity  of  it,  and  putting 
*^^*  it  in  an  earthen  Pot  well  luted,  that  no  Steam  may  exhale ,'  and  thca 
with  a  gentle  Fire  at  firft,  but  a  ftronger  afterwards,  boiling  it  for  3  Hours 
together,  in  which  fpace  it  will  boil  in  a  4th  Part,  and  an  earthen  Mat- 
ter, like  Pitch,  will  fettle  itfelf  at  the  bottom;  but  on  the  top  thereof, 
when  cold,  there  will  fwim  a  Fatty  Subftance,  like  Line  Oil,  limpid  and 
fomewhat  yellowifh,  which  is  to  be  decanted  from  the  thick  Sediment,  and 
'  then  gently  diftilled  in  an  Almbick  in  Arena ;  by  which  means  there  will 
come  over  two  differing  Liquors,  one  l^hlegmatick^  the  other  Oily,  which  lat- 
ter fwimming  on  the  Phlegm,  is  to  be  fevered  from  it.  The  Phlegm  is  ufed  as 
an  excellent  Refifter  and  Curer^  of  all  the  Putrefedions  of  the  Lungs  and 
Liver,  and  it  heals  all  foul  Wounds  and  Ulcers.  The  Oily  Part,  being 
diluted  with  double  its  quantity  of  diftilled  Vinegar,  and  brought  3  times 
over  the  Helm,  yields  a  rare  Balfam  againft  all  inward  and  outward  0>r- 
ruptions,  ftinking  Ulcers,  hereditary  Scurfs  and  Scabs.  'Tis  alfo  much 
ufed  againft  Apoplexies,  Palfies,  Confumptions,  Giddineffes,  and  Head- 
aches. Inwardly  tliey  take  it  with  Succtnj  Water  againft  all  Corruptions  of 
the  Lungs.  It  is  a  kind  of  Petroleum,  and  contains  no  other  Mineral  Juice 
but  that  of  Sulphur,  which  feems  to  be  thus  diftilled  by  Nature  under 
Ground ;  the  Diftillation  of  an  Oil  out  of  Sulphur  by  Art,  not  being  fo  cafy 
to  perform. 

-Balfam  in  XLIX.  In  the  Territory  of  Bergamo  Sig.  M  Am.  Cafiagna,  upon  the  G)n- 
Af.^inttJiio  fines  olhisJt^ffdiSiion,  lighted  accidentally  upon  a  not  ordinary  fweet  balfamiek 
aiugna.  n.  Sceitt.  whicH  directed  him  to  a  R0ciy  HiU,  where  he  found  the  &Qnes  harbour'd 


^t  Fn^rancy,  whidi  wts  {o  fitong,  and  by  Trials  fimnd  (6  friendly  to 
Uterus,  that  being  applinl,  they  did  in  a  vety  (hort  time  core  it  of  any  Evil 
'tis  fubjeft  to.  Encouraged  hereby,  he  nuule  his  Workmen  dig  into  the 
very  Bowels  of  the  Hill,  where  he  difcovered  Holes  in  fome  Stones,  as  if  ex^ 
cavated  by  Art,  of  a  greeniih  Colour,  in  which  he^  found,  as  diftilled  by 
Nature,  and  kept  in  VdTels,  that  Liqwr  and  Balfam,  which  proved  the  Source 
of  that  Scetn,  which  was  limpid,  and  of  a  white  Colour,  like  the  White  of 
an  Egg,  but  ibmewhat  Okdgtn&us,  floating  upon  all  forts  of  Liquors  like  OiL 
Befides,  he  met  in  the  iame  Cavities  fome  fmall  Grains  concreted  of  the 
fame  Liquor,  refembling  ^  that  which  they  call  IVhite  jtnber^  which  being 
chymically  diftill'd,  had  the  fame  Odour  with  the  fialfam. 

L.  I  find  that  OfieocoBa  grows  in  a  fandy,  yet  not  gravelly  Soil,  and  not  oMoia 
at  all  (that  I  know)  in  any  rich  or  clayey  Ground.    It  (hoots  down  2  Mens  f^lJa^ 
depth  under  Ground;   the  Branches  moft  commonly  growing  firait  up>^^^^^^* 
yet  fometimes  alfo  they  ^read  fideways.    The  Branches  are  fome  of  them  Berki^.s. 
thicker,  fome  flenderer,  and  the  further  they  are  diflant  from  the  common  ''*  ^  77i« 
Stem,  the  thinner  they  are;  the  Stalk  being  thickeft  of  all,  ufually  equalling 
the  Thicknefs  of  an  ordinary  Arm  cv  Le^  and  the  Branches  the  Thicknefs 
of  one's  little  Finger. 

Ujpon  the  Sand,  which  is  here  every  where  yellowiih,  there  appears  a  whi« 
tiih  fatty  Sand,  which  if  it  be  dug  into,  hath  under  it  a  dark,  £itty,  and 
(how  hot  and  dry  foever  the  other  Sand  be)  a  fomewhat  moift  and  putrid 
Matter,  like  rotten  Wood;  which  Matter  fpreads  it  felf  here  and  there  in 
the  Earth,  juft  as  the  OfimoUa  it  felf  doth,  and  is  called  by  thofe  whom  I 
have  employed  to  look  for  it,  the  Flower  of  this  Subftance.  The  OfteoceDa 
being  thus  found,  is  altogether  foft,  yet  rather  friable  than  dudile :  Where- 
fore if  one  hath  the  Curiofity  of  getting  out  of  the  Ground  a  whole  piece 
of  it  with  its  Branches,  be  muft  vety  carefully  remove  the  Sand  every  way 
from  it,  and  then  let  it  lie  fo  a  while;  its  Quality  being,  that  remaining 
expofed  to  the  Sun  for  half  an  Hour,  or  fomewhat  longer,  it  grows  to  that 
hardnels  as  ^tis  found  .in  the  Shops. 

It  feems  to  be  a  kind  odidarky  or  to  have  great  Affinity  with  it,  of  which 
we  here  have  alfo  great  Store,  yet  not  near  thofe  Places  where  I  have  found 
OfteocoBa*  It  requireth  alfo  time  to  come  to  Maturity,  which  appears  from 
bence,  that  in  the  very  fame  Place  where  I  diggM  feme  of  it  laft  Year,  I  this 
Year  found  other,  yet  with  this  Difference,  that  thofe  grew  hard,  after  the 
manner  before  defcribed,  but  thefe  remain  ftill  foft  and  friable,  tho'  now  in 
the  5  th  Month. 

The  Caufe  of  its  being  divided  into  fo  many  Branches,  I  conjefture  to  be 
from  the  Roots,  which  fpread  themfelves  here  and  there  in  the  Earth,  fo 
that  the  Matter  gathers  and  fettles  it  felf  about  them^  and  afterwards  accor- 
ding to  the  Divjfion  of  the  Roots,  acquires  a  plantal  Form  and  Appear* 
ance.  Whence  it  feems  alio  to  proceed,  that  thro  the  midfl  of  the  OfteocoBa 
there  always  pafleth  a  dark  Line,  which  is  thought  to  be  a  piece  of  the  Root* 

Aad  it  often,  happens,  that  the  Stroke  loleth  it  felf  by  tittle  and  little,  and 

the 
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the  OfleocoVa  in  theini(t<Ue  grows  ote^jr;   wluckoMmt  to 

Rooc  by  the  Corruption  begun  in  the  (^^c^Ba  iSc  ndnt/md^tm^BKimitti  Set 
have  I  iouQd  a  Place  heret^utj  whefe  the  CyE^umb  was  not  .hiJtair  m  «tt^ 
but  there  I  obferved,  that  in(^do^fit€diiigatoQt>»  b»  RoM;  io  hai^r^ttliMMl 
it  fclf  ajbqut  many  {mall  l^bres;  \di8Me  aUb  €!»  tott  had  aoqwrab JBmk 
through  its  whole  lengthy  but  na  Qimy  tike  cha  other. 

» 

^UciL'sJ^  LI-  'Th^  Mitiera^  SabAance  osJl^d  BUck  Lb^  6dnmd»,  cafy  m  K^fiaf$b4m 
by  Dr.  v^'^ty  Cumberland,  and- there  call'd  WAdtix  Kelkw^  by  Dr-  Merre^  hSgJFicA  Efdmr- 
iM4o.^.i  ^-^^.^^  ^^^^  .^^  ^^^  .^  fcoriftg,  as  thf/Rukraca  Eahila^  or  tbci^ii  <Mn»  ia;  is 

certainly  fo  far  from  having  any  t?hMig^of  Mtfialiait^  thafi  it: Iiafe AodiittS 
of  Fufion^  much  lefs  Duftility  ;  nor  can  it  be  reckoned  among  the  Stones,  for 
u  ant  of  hardnefs :  it  remain^  thevefepe  that  it  miifl^haii^  pfaae  aaio^ftithe 
Earths,  tho'  it  diffelve  not  in  Water^  at  moft  Earchs^wlU^  mcept'Bm^ <3q», 
and  Ochres;  aniong  the  latter  wliereof  I  gue&irmau  be  M^  it  faen^ 
ing  to  be  a  fort  of  cloie  Earthy  of  very  fine  and  lop6|  partSy  t^bmaoitthaib  k 
is  become  black  and  flmittig,  di^oleorifig  the  faaod^  as.  aU  ths'  Ocbott  di^ 
whence  the  moft  proper  Name-tHot^n  fa^givenr  it^  pjBukapey  nwL  be  l^iima 
Nigra,  or  Black  Ochnty  being^«  ftsny  fei^t^  as  theea  are  fbtnyt  vaOM  ef  ite 
Rjsd  and  TeUcrm  Ochres^  as  weU  as  Qay. 

inft  suu,  LII.  It  having  been  difoeiirfed  to  the  PbikfophicalS^i^a  Os^udy  iqr 
&;r .....  If.  ]^|.,  jfyrtmick  Phyikian  titWbuHier-y  that  the  ih^  vS3fi««e  pobieria^d,:  aadiate- 
M3-  ^  ^71,^^^  .^  ^^^^  f^^  a.Nigbt  or  I<^^  woiild^  imiiait  its  Vimmikk  j^mUtf  £ft&r 
forth  to  it^  that  it  would  ftnke  of^a-  faint  reddifll^' 6ok>w  wiih.BaKderraf 
GaBs(as  the  vitri^yekWiiters  iy(7imifidg4^  4/^<9^  ^^^i^^^^m^^i^^ 
me  to  believe  that  thefe  Waters^feme  of  tiitm,  might  as^weil  Mie  hom  iSbtte 
as  an  Ir^xi  Ore,  unlets  it  Should  appear^  thattjtitsvfoftof  iKa^«iiaBerean  JfawAer 
too,  which  put  me  upon-caksining'  it  for  3  or  4  Hetirs^  aftertthe  Muiner 
of  Dr.  Lffier,  to  experiment  whether 4t  woaldithen  ^lifce  other  £?»  Oke)  afr- 
ply  to  the  Mf{»r/^ ;  wherein  althe'' I  was  aloegether  uafiBOodsfiil,  xktASiff- 
net  not  taking,  the  leaft  Notice  of  it,  yetjt  afforded  ine  another  Di&amify 
altogether  as  fatisfadory,  vk^  that  upon  Torrefedion,  it  was  all  faecooEie  a 
TeBtnv  Ochre,  and  would  fcore.  like  it  i  which  further  petfuades  me^  that  :the 
Tellov),  or  rather  OrMge-cohur-d  Se^Ument  we  find  at  thebotcon  of  th^  Amh 
tains,  comes  rather  from  this  {ort  of  Sla$e,  than  an  ir0»  Orr :  fbr  I  much  iqucAioo, 
whether  fome  of  the  T^cw  Ochres  (tho^  it's  plain  the  red  ones  do^  cone  £mmp, 
orare/ron  Ores,  becaufe  the  ^/w/0wr  TeBmCchr^^  will  not  own  theAi^Mr 
after  35  Hours  Calciqatioq,  or  better. 

« 

^^^  Lni.  In  a  fmall  Treatife  of  thtCaJadui  Bimamst  I  feond  reafoi  to.caoH 
Shu  mt  plain  of  the  Itnpofition  of  our  Senfes  upon  oar  Goaeq>non8,  in  calliae  tlwt  A 
^f  A,'  ?""*  ^'y  j."  .«««nal  Appearance,  when  it  has  no  xeal  Propmies  oSa  lAnr. 
•Mww'j'     I  n*ve  alio,  in  this,  Reafon  to  except  agwift  CkaUt^  commonljr  takeaiordi 


S"a:!fc  ^'^^'"i  wr  Deing  brought  to  the  I^dreftatical  Ekanm,  (if  time  my  be  ^km- 
sW»i8».e4  as  a  Scai«iard;it  wmtsnioctof-thetnie<>«fiiya«Cirf.a.St«i©5  fetic 

wanes 


%mttts  liMrii  «C  Ibit  ^f  li^  whksh  i«l  Sddms  ate  proved  to  luive  in  i^l^ 
and  it  may  perhaps  be  better  reckoned  amongft  Bmj  than  Stones.  I  found 
this  true  not  only  in  Chalk,  but  various  other  Bodies  taken  for  granted  to 
be  Stmis  at  kui^  .*  Some  o£  urhich  ate  nearer  Earths  than  Stoues^  others  have 
nodung  but  Emk,  Su^hur^  and  Metal,  and  yet  mufi  be  called  Stones,  aa 
all  Mmbafites  are ;  of,  thefe  the  foftner^  (namely  the  Boks)  many  of  them 
£all  fhort  of  oor  Standard  of  Stone,  others  are  more  ponderous^  and  £>  exceed 
enr  Standard ;  whereas  true  Sooms^  tho  di&ring  much  in  hardneis,  ivhether 
PeUfkf,  fUms^  Petrefj*d  Waters^  &c  do  anfwer  the  iame  Standard  oi  ffecifick 
Grnvitf  that  a  Diamnddom  wbioh  is,  as  about  H  to  x. 

IIV.  Upon  the  River  i>iw  near  ^#rir^  a  little  below  the  Bridge  near  Ii>h^ 
tlie  Riveras  Mouth,  there  is  a  Bank,,  the  Face  of  which  is  broken  down,  and  ^^^ 
it  is  &11  of  Sttmsy  which  one  would  thiidt  weie  im  fieri ;  they  are  aU  either  j^.  Geo 
Bsmdor  ovak  of  difemt  Siaes;  the  Faces  of  mod  of  them  are  broken  off  "^  * 


they  are  foft,  and  will  eafily  rub  down  with  your  H^d,  they  are  of  di&rent 
Grkf  and  Cdoov^  and  are  made  w  of  dmrant  Saads  and  Oays  mingled. 
C00Rher :  die  Onf  is  ftft  both  to  Hand  and  Tafte,  in  (bme  of  them  wUtc» 
ia  athers  gaay,.  tko^in  fbme  Blacee  theO^  and  Sand  are  hardenM  to  the 
Cwiftcnri'  and  Coknnp  of  luck  oval  Stones  aa  we  afually  fee  in  the  Fields^ 
but  wheK  tbqr  aae  at  the  foftdl,  the  Bed  that^aah  Stone  lies  ia»  is  alwaya* 
latfd)  and  of  aaatfans  Grit  and  Galdtn 

LV.  ThcNi  is  aa  cuaitant  l^Mnj  wiahin  Omnon^Aot  of  IfSae/hicht,  lying  ^^^^^^^ 
iaailiUy  white  tbcOB  are  abeut  %s  Fariiom  of  Kadk  aad  Esath  over  head-ifjSZStT 
It  hath  one  Entry  towards  the  River  Maefe,  where  Carts  caa  pafr  with  great^  ....«»- 
aafe,  andunkaad  the  Sooaas  aipon  tlie43rink  of  the  River ;  the  fS^forry  witiiin  ^'^'  ^^^*' 
kaii^piMilel  ftrtha  Honaoi^  and  ateraeed  bat  very  Ktde  above  the  Riven 
ic  alKirda  OBe-aC  the  matt  fiuptiaiag^KM^odte^  whea^  wdl  I^ted  wichmany 
Toiahes^  ahae-  oaacaa  imagiae.    Eat  thete  are  theu&nd^  of*  iquMe  PiUaft^ 
i»Iai^  level  Wslin^  and  thofe  almaft  every  whece  above  %o^  and  in  feme* 
jriaeea  tmuq^aoata  fboalB||ii  and  allv  wnwght  with  much  Neatndfs  and^ 
R^nlarity.^ 

"This j^f^nrf  fefveth  the Peofrie  that  live  thereabout,  for  akind  of  im«> 
ytqtaatola  Rgtreaty  wiiaa 'Armies,  tnirpil  tiMtt  way-  For^being  acic)«aintedt 
yffiAi  alt  die  Waysinut,^  thtfj^'caiKy  inoo^it  whatfoever  they  wi^Ad  have  ikie* 
BS  well  their  Hories  and  Cattle,  as  their  movable  Fumitaie,  till  the  JDangerr 
be  over ;  there  being^fo  vaft  a4eal  o£  Room,  that  40000  People  may.  (heiteiy 
liieaifeitias  in  it. 

In  thia  va&6^atta^tis  lomiBable^  chat  there  is^  but  little  Rubbiffi^  whicht 
ftiwa  bcth-tlia  Goodaafaaf  the  StcM^  and  the  Carefulnefs  of  the  JVorhnen^^  ^ 
And  M  divcfs  plaonthaEaara  little  Pp^b  wWmw^  pertiap^  made  on  purpole  - 
for  Peafla  od  drink^*  andcD  feiro vferrotbenufes  in  time  of  need;  For.in  no^ 
fftacridaraftaflBif  dttraaay^  :Brop(tingi  to  be  feen ;  nor  are  the  Walks  at  aUl 
wet  under  foot;  only  it  feems^  that  Rain  gets  in  by^  the  Aii>Shafts>,  whiohi 
jbtrfamg^  cf  Labour,  and  perhaps  too,,  to  make  thefe  £30//^  are  let  down; 

fronu 


from  fuch  Plflces  commonly^  as  are  the  Peels  thereabout ;  and  fi>  the  Rjftin,  that 
falls  on  the  higher  Grounds,  does  eafily  find  the  way  thither. 

IRH^rriet        LVI.  Upon  the  North-fide  of  Mount  Calenberg,  two  German  Miles  from 
Aifhi'^^J^J^enrra,  are  Stones  mark'd  with  Trees  and  Leaves.     In  the  Hermitage  of  the 
Urf^D  *  Camaldulenfes^  feated  upon  a  Peak  of  this  Hill,  I  few  feir  ones,  with  which 
Ed!  Brown,  they  paved  the  Walks  in  their  Gardens.       . 
*.5j>.fio3o.     jjq^.  fgj.  f^Q^  Manners  Dorf^  is  the  Emperor's  Quarry  of  Stone,  out  of 

which  are  made  the  beft  Buildings  in  Viemia :  In  which,  wherefoever  there 
is  a  Cleft  or  Separation  of  one  Stone  from  another,  the  Water  falling  be^ 
twixt  them,  leaves  a  Petrefication  ;  thereby,  as  'twere,  healing  the  Wound, 
by  making  a  Hony  Callus^  not  exaSly  like  the  Farts  which  it  joins  toge- 
;  .    ther. 

An  Englf/h  Mile  from  Freiftat  in  Hungary j  Northward,  is  a  Quarry  of  Stone, 
out  of  which  many  great  Stones  are  digged,  tianfparent  aod  refbmblii^ 
SugarcanJy. 

At  Banca^  two  Hungarian  Miles  from  Fniflat,  Northward,  is  a  Quarry 
of  ff^te  Stone,  nigh  the  Hot  Baths  of  that  Place,  over  which  is  .a  Lay  oi 
Chalk,  of  about  a  Yard  thick,  very  beautifril  to  the  Eye,  as  being  ot  all 
Colours  except  Green,  fo  finely  mixt,  ftreaked  and  ihaded,  that  it  furpafleth 
Marble  Pafer ;  and  the  Water  dropping  upon  it,  doth,  as  'twere,  vamifh  it. 

At  Schemmtx,  in  Hungary,  &mous  for  Silver^'ABnes,  is  an  high  PerpeDdieai 
lar  Rock,  part  of  which,  from  the  Top  to  the  Bottom,  is  naturally  tindu* 
jred  with  a  ihining  fair  blue  and  gireen :  And  I  have  h«ud  frtMn  a  J^dniard^ 
i(rho  lived  long  in  the  If^eJi^Indies,  that  there  is  alfo  a  Rock  Hke  this  nigh  to 
the  Siher^Mnes  in  Peru. 

The  Mountain  of  Clijfura,  being  a  part  of  Mount  Hamus^  as  alib  Mount 
Pyrlipe,  do  ihine  like  Silver,  and  I^y  and  Night,  either  by  the  Ligiit  of  the 
Sun  or  Moon,  afford  a  glittering  pleafiuit  Shew,  caulbd  by.  the  greajt  Quan- 
tity of  Mufcmvy  Glafs,  wherewith  thefe  Hills  abound.  There  are  alfp  Talcum 
Rocks  nigh  Spit  aim  upper  Carinthia :  And  a  HiU  nigh  SarvnAa,  which  confiib 
of  an  Earth  of  a  fine  red  Colour,  out  of  which  the  red  earthen  Veffds  of 
that  Country  are  made.  . 

wSwSl.  ^V^^-  ^  9?^^  ^^  ^^*^  Marble,  is  lately  difoDvered  in  the  County  of 
hTDr^  Kfu,*Antrimy  and  *tis  of  an  extremely  fine  Grain,  fofr  at  iirft,  but  grows  very 
^^^•.  ^^^  afterwards,  like  Portland  Stone. 

:R9ms»9w     LVIIL  I  fend  you  herewith  fome  Stones  of  an  Amber  Colour,  taken  out  of 

S^'juft.  *  Spring,  caUed Cranboum  fring  near  Los^hlOgah,  whicfhthe .Country  People 

4f^    ^^  ^'  ^^  ^^  ^^^  end  of  a  littie^ufli^  and  drop  ofl^  and  tfe  to  be  found 

'^^^^T'^^*^  ?  Mayday  Eve,  «nd  good  for  God  knows  what:  They  look  like 

the  Germinations  of  fome  of  your  Salts,  but  in  the  Fire  (hew  no  figns  thereof 

by  Crackling :  They  are  Eteftrical  and  Angular,  and  being  pounded,  the 

Powder  is  white. 

UX.  Ifemi 
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LiX.  1.  The  higheft  Icy  Mnrntainsoi  Helvetia^  about  Valefia  and  -^«?»/?^,  ^  Jj, 
in  the  Canton  of  Bem^  about  Taminium  and  Tavetfch,  of  the  Rhetiansy  are  al-  Gietrcher, 
ways  feen  covered  with  Snow.    The  Snow  melted  by  the  Heat  or  the  Sum-fj^^'^^^ 
aaer,  other  Snow  being  fallen  within  a  little  while  after,  is  hardned  into  Ice,  p  98s. 
which  by  little  and  little,  in  a  long  Traft  of  Time  depurating  it  felf,  turns  fj^jf;.,^ 
into  a  ftone,  not  yielding  in  Hardnefs  and  Cleame(s  to  ChryftaK     Such  Scones  1-932. 
clofely  joined  and  compared  together,  compofe  a  whole  Mountain,  and  that 
a  very  firm  one ;  tho'  in  Summer-time  the  Country  People  have  obferved 
it  to  burft,  afunder  with  great  Cracking,  Thunder  like.     Such  Cracks  and 
Openings  being  by  the  Wind  covered  with  Swro)^  are  the  Death  of  thofe 
that  pafs  over  them. 

At  the  foot  of  thefe  Mountains,  are  with  great  Labour  digged  cut  Chryf- 
tals,^which  are  found  among  other  Fofliles,  of  two  Sorts  and  Colours  ;  fome  of 
them  are  darkifli  and  troubled,  which  by  fome  are  called  the  Chryftal  Ore^  to 
be  plenteoufly  found  in  the  Afcent  of  Mount  Gotthard ;  others  tranfparent, 
very  pure,  and  as  clear  as  Venice  Glafsy  fezangular  both  great  and  fmali ; 
as  in  the  Mountains  about  Valefia^  and  the  Town  call'd  Urfelen,  at  the  foot 
of  the  HaW  Stheknin^  they  are  digged  out,  and  fold  at  a  good  Rate*  one 
particularly  fold  for  80  /.  Sterl 

%.  This  ley  Mountain  called  the  Ghtfchevy  is  very  high,  and  extends  it  felf 
every  Tear  more  and  more  over  the  neighbouring  Meadows,  by  Increments 
that  make  a  great  Noife  and  Cracking.  There  are  great  Holes  and  Caverns 
which  are  made  when  the  Ice  burfts;  which  happens  at  all  Times,  but 
efpccially  in  the  Dog-days.  Very  little  of  the  Surface  melts  in  the  Summer, 
and  all  freezeth  again  in  the  Night.  When  the  Sun  fhineth,  there  is  feen 
fuch  a  variety  of  Colours,  as  in  a  Prifm. 

At  the  foot  of  the  Mounuin,  a  Rivulet  iffues  forth  from  under  the  Ice^ 
which  is  pretty  deep  and  extremely  cold. 

There  is  fuch  another  Mountain  near  Geneva^  and  ^pon  the  AJps.  A  cer- 
tain Capuchin  told  me,  be  had  been  upon  the  higheft  of  thefe  Mountains, 
with  a  Trader  in  Chryftal,  who  having  driven  his  Hammer  into  one  of  thefe 
Rocks,  and  found  it  hollow  and  refonant,  made  a  Hole  in  it,  and  thence 
drew  forthd  Subftance  like  Talk  ,•  which  to  him  was  a  fign  lYati  was  Chryf- 
tal. After  which  he  made  a  great  Hole  with  Gunpowder,  and  found  Rock 
Chryftal  in  it. 

LX.  Being  in  the  Val  Sahbia,  at  a  Place  called  Le  Mez.x.ane,  where  I  knew  Tbe  t^ 
that  Cbryftals  are  generated,  I  obferv'd  in  a  fpacious  Round  of  a  Meadow  feated  oTxyftais, 
on  a  Hillock,  feme  narrow  Places  bare  of  all  Herbs,  in  which  alone,  and  "of^/-^;^^; 
where  elfe  thereabout, Chryftals  are  produced,  being  all  fexanguIar,both  points a.83.p4o68'. 
of  them  terminating  in  a  Pyramidal  Figure,  fcxangular,  likcwife. 

I  was  told,  that  they  were  produced  from  the  Dews,  becaufe  (forfooth)  being 
gathered  over  Night,  the  next  Morning  there  would  be  found  others  at  fuch 
a  time  only,  when  it  was  a  ferene  and  dewy  Sky.  But  when  I  had  examined 
that  in  the  neighbourhood  of  that  Hill,  there  was  no  Mark  at  all  of  any 
Mines,  I  did  conclude  that  it  might  be  a  plenty  of  Nitrous  Steams,  whica 
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might  withall  hinder  Vcgctttiofi  in  thofc  Places,  and  coagulate  the  Itew 
falling  thereon ;  for  Nitre  is  not  only  the  natural  Oxigulum  of  Water,  as. 
is  manifeft  in  artificial  Glaciatiom,  but  alfo  it  ever  rctaios  the  abwe&id 
fexangular  Figure,  altogether  like  that  of  thcfe  Chryftals.  Which  may  alld 
be  the  very  Caufe  of  the  fexanguktr  Figure  in  Snow  ;  this  being  nothing  elfe 
but  Water  concreted  by  its  natural  Coagulum,  which  is  a  nitrous  Exfaala^ 
tion.  And  to  make  it  yet  more  manifeft,  that  thefe  are  indeed  Expiration* 
oi Nitre,  1  diggM  up  feme  of  the  Earth,  and  drew  a  Salt  from  it,  which  had 
both  theTafte  and  Figure  of  N/frf  ;  tho'fome  Grains  of  it  were  of  a  fquare, 
others  of  a  pyramidal  Figure.  And  fince  thcfe  Chryftals  are  only  found  in 
thofe  narrow  Places,  we  may  very  probably  infer,  that  from  thence  are  rai- 
fed  the  Exhalations,  which  do  concrete  the  Dew ;  atter  fuch  aratoner  as- 
the  Vapour  or  Exhalation  of  Lead  coagulates  i^ickfilver. 

M  M  n^    LXI.  I  have  not  obferved  any  Rock,  ot  fort  of  Stone,  whether  metallifle 

'"'o/Lif  or  "^ore  vulgar,  which  has  not  its  diferent  fott  of  Sparr  both  for  Colour 

t«.  n.  no' and  Figure,  which  is  very  comnwn  in  our  blue  Limc-ftoue  Rocks  in  Tort- 

^*^''"*      (hire,  out  of  which  plenty  of  Lead-Ore  is  got.    They  are  moftly  of  a  black 

Water,  like  the  black  Flint  in  Chalk  Hills,  but  there  are  of  them,  which. 

have  a  purplifh  or  Amethyjline  Colour,  and  (bmc  there  are  as  clear  as  Qiryf- 

tal.    They  adhere  to  the  Scams  of  the  Rock,  be  k  betwixt  Bed  and  Bed^ 

or  wherever  there  are  crofe  and  oblique  Veins  thro*^  the  very  (ubftance  of 

the  Bed.    The  fmaller  the  Veins,  the  left  the  Iris,    You  will  find  of  them 

as  fmall  as  Wheat  Corns,  and  others  an  hundred  times  bigger.    They  flwot 

from  both  fides  the  Steam,  and  mutually  receive  one  the  other. 

They  are  figured  thus,  vix,.  a  Column  of  6  Plains,  very  unequal  as  to  the 
Breadth  t  the  end  adhering  to  the  Rock  is  always  rugged,  as  a  thing  brokea 
off,  the  other  end  of  the  Column  confifts  of  three  quinquangular  Plains,  veryr 
Kttle  raifed  in  the  middle  :  Thefe  Plains  toojwe  very  unequal.  Let  thero 
hug  one  another,  and  be  any  ways  ftreightned  and  compreffed  in  their  Ihoot- 
ing;  yet  the  Number  of  Plains  mentioned,  both  of  the  Column  and  Top,  is> 
moft  certain.  The  Places  where  infinite  of  them  may  be  had,  are  RMns* 
bifroi^  Scar  upon  the  Rikbh,  alio  in  a  Stone  Quafry,  near  E^tm  T'ame  in 
Graven. 

TUnf^nt'     LXII.  Thefe  tranjparent  Stones  are  of  a  conftant  Siape,  and  in  fome  ancient 
ll^Wf*  i  JJ^Leafes  of  Royd  Mines,  they  are  called  rough  or  mineral  Pearl,  being  refplen- 
«pis  E778.  dent  and  bright,  and  figured  like  a  Drop- of  Water.  Some  of  them  areexaft^ 
ly  fpherical,  others  like  a  half  Globcj  others  like  a  half  Oval,  with  an  Edge 
raifcd  on  the  top.     It  was  not  without  reafbn  that  they  were  efteemM.  by  the- 
Ancients  ;  For  their  natural  Polifh  is  not  to  be  counterfeited,  but  very  cafy  to* 
be  diftinguifh*d  With  a  Microfcope,  from  the  artificial  Polifi  of  Glafs  and  Cirjf^ 
taH.  Now  Gold,  Siher,  Diamonds,  Pearl,  are  for  no  other  reafon  eftimable;  but 
because  they  have  certain,  indelible  CharaAers^  which,  all  the^  Subtilty  and 
Wit  of  Man  hath  not  yet  hetn  able  to  counterfeit,  notwithftanding  many 
f  tetGncc3  thereunto  r  as  Gpldy  for  nample^  that  it  will  endure  the  drown- 
ing! 
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ing  in  Aaiwm^ ;  Sher^  that  it  abides  the  Tcft  of  Lead  ;  Diamonds,  for 
tha  of  themfelves^  even  wichoot  a  Foil,  they  caft  a  Luftre ;  PeMrl  is  valued 
becaufe  of  its  Figures,  and  peculiar  Brightnefs  doc  to  be  imitated. 

Thefc  Stones  are  of  the  Pebtk  Kind,  that  is,  not  to  be  calcined  by  fimpte 
Fire,  whereas  nioft  other  figured  Stones  arc  calcinable  m  ith  a  very  eafy  Fire. 
They  arc  very  hard  and  folid,  and  do  not  confift  within  of  tamina,  or 
Flakes,  but  break  every  way  with  great  difficulty,  and  naturally  through- 
out fmooth. 

Their  Figure  comes  neareft  to  that  of  the  Omlfria,  and  many  of  them  are 
very  Ombria  in  Shape,  Other  tranfparent  Ombria  Xhavefeen,  which  yet  are 
citiier  very  Flints,  or  of  a  fiaky  and  foft  Contexture,  of  the  Nature  of  Sele* 
nites ;  and  fuch  are  to  be  found  about  Filo-Briggs,  a  noted  Set  of  Rocks 
near  Scarborct^h. 

As  thefe  Stones  are  of  a  very  different  Nature  and  Texture  from  all  other 
Cmbria  I  ever  yet  faw,  and  havit^  no  Veftigia  of  any  Sfina  in  any  part 
of  them,  I  may  reafonably  enough  conclude  them  to  be  Stones  of  their  own 
Kind. 

I  am  not  averfe  to  think,  after  fo  manifeft  and  confiderable  Difcoveries 
ms  Augufiim  SciUa  hath  made  in  &cilj,  that  moft  of  the  Ombria  have  been 
Echiui,  and  yet  (bme  of  the  Prickled,  which  Naturalifts  have  hitherto  call'd 
Lafides  Judaici,  may  have  belonged  to  fome  of  thofe  Ombria.  But  there  are 
only  2  or  J  Echini  yet  difcover'd,  either  in  ours,  or  the  MediterranesH  Sea  ; 
vhereas  of  the  Ombria  of  Eftrofe,  betides  cheie  prefent  Anomalous  Stones, 
there  are  at  leaft  20  ^des  figured  and  defcribM  by  Aldrwandus^  Augufiim 
SciBa,  Dr.  Pkty  &c.  and  in  vaft  Quantities  in  moft  Counties  of  England  .• 
and  I  doubt  not  many  more  Species  will  yet  be  found  our.  All  which  are  to 
be  accounted  for,  as  to  the  natunl  Places,  in  what  Seas  they  are  to  be 
found  at  this  day*  And  if  not  in  the  Eurnfean,  as  I  think  they  will  not, 
how  and  whence  they  came  hither  into  this  Ifland  in  fuoh  plenty. 


LXIII.  I.  Among  the  excellent  Diamonds  brought  from  the  Eajl-Ltdies  by  Diwntoa*! 
M  Tarjernier,  there  is  one  weighii^  ii2fc  Carats,  of  a  very  fine  Violet  Co-, ^^5. 
lour,  and  two  of  a  Rofe  pale  Colour  ;  all  three  of  an  Adamantine  Hardnefs, 
and  upon  that  account  efteemed  Diamonds. 

2.  The  Parts  of  the  World  known  to  contain  Diamtrnds,  are  the  Iftand  ^[J^^ 
Borneo,  and  the  Continent  of  hdia  extra  &  intra  Gangem:  Pegu  is  like-£a^uaa,^ 
•wife  reported  to  have  feveral,  but  the  King  contents  himfelf  with  his»3«*P*^^ 
Mines  of  Rubies,  Sapphires,  T'ofojfes,  Emeralds,  Gold,  Silver,  Brafs,  Tin  and 

I^ad. 

The  Diamond  ASnes  on  the  Coaft  of  Coromattdel,  (of  which  I  have  vifited 
fevesal)  are  generally  adjacent  to  rocky  Hills,  or  Mountains,  whereof  be« 
gins  a  great  I^dge  or  Range,  near  Cape  Comorin,  extending  in  Breadth  about 
yo  EngHjb  Milts,  fome  con  joining,  others  featter'd  ;  and  running  thence  in 
Length  quite  through  Bengala.  In,  among,  and  near  thefe  Hills,  in  feveral 
Places,  are  known  to  be  (as  it  is  believed  moft  of  them  have)  Mines. 

O  o  o  a  The 


The  Kingdoms  oi  Gohcnda  onAViJiafm,  contain  in  them  Scope  enough  of 
Ground,  known  to  have  Mines^  fufficient  to  furnilh  all  the  World  plenti- 
fully with  Diamonds  i  but  their  Kings  permit  digging  only  in  fome  Places 
appointed,  left,  as  it  is  imagined,  they  (hould  become  too  common  ;  and 
withal  for  fear  of  tempting  the  threatning  Greatnefs  of  Aurenge  Zeh,  for- 
bidding alfo  thofe  Places  that  afford  the  largcft  Stones,  or  elfc  keeping 
Workmen  in  them  for  their  own  private  Ufes, 

I.  In  the  Kingdom  of  Gokonda  (as  near  as  I  can  gather  from  the  beft  ac- 
quainted) are  23  Mines  now  employed,  or  that  have^been  fo  lately. 

Qudure  was  the  firft  Mine  made  ufe  of  in  this  Kingdom  r   The  Earth  is 
fome  what  yellowifh,  not  unlike  the  Colour  of  our  Gravel  dryed ;  but  wet- 
ter in  fome  places  where  it  abounds  with  fmooth  Pebbles^  much  like-  thofe 
that  come  out  of  fome  of  our  Gravel  Pits  in  England.   They  ufe  to  find  great 
Quantities  in  the  Vein,  if  it  may  properly  be  fo  calJ'd,  tht  Diamonds  not  lying 
in  continued  Clufters,  as  fome  imagine,  but  frequently  fo  very  fcatteringi 
that  fomctimes  in  the  Space  of  i  of  an  Acre  of  Ground,  digged  between  two 
or  three  Fathoms  deep,  there  hath  been  nothing  found  ;  elpecially  in  the- 
Mines  that  atford  great  Stones;  lying  near  the  Superficies  of  the  Earth,  and 
about  three  Fathoms  deep.    The  Diamonds  foand  in  thefe  Mines  are  generally- 
well  fhaped,  many  of  them  pointed,  and  of  a  good  lively  white  Water ; 
but  it  alio  produces  fome  yellow  ones,  fome  brown,  and  oif  other  Colours; 
They  are  of  ordinary  Sizes,  from  about  d  in  a  Mangelin^,  (of  which  -  they 
^MingfK>find  but  few)  to  5.  or  6  Mangelins  each ;  fome  of  10,  15^  20,  they  find  but 
ititvc^'hr  J^ar^'y-    TThey  have  frequently  a  bright  and  tranfparent  Skin,  inclining  to 
pi/rLm-   a  greemfi  Colour,  tho  the  Heart  of  the  Stone  be  purely  white*;    but  the- 
khmau,    Ygjns  of  thefe  Mines  are  almoft  worn  out. 

1.  The  Mines  of  Codawi£ikul,  Malabar  and  ButtepaBMty  conRR,  of  a  red- 
diih  Earth,  inclining  to  an  Orange  Colouiv  (with  which  it  ftains  the  Clothes 
of  the  Labourers  that  work  in  it ;)  they  dig  about  4  Fathoms  deep.  They 
afford  Stones  generally  of  an  excellent  Water,  and  chryftalline  Skin :.  fmaller. 
Sizes  than  thofe  of  Quolure,  Ramiah,  Gurem,  and  Muttampelli^  have  a  yellow** 
i(h  Earth  like  Quohre ;  their  Stones  like  thofe  of  the  two  former  Mines,  buD 
mixed  with  many  of  blue  Water.  Thefe  5  Mines  being  under  the  fame  Go- 
vernment with  Melwttteey  where  the  Govemour  refides  ;  he  has  lately  forbid* 
their  Ufe,  and  commanded  all  to  repair  to  his  Refidencet 

Currure  (the  moft  famous  of  them  all^  and  moft  ancient)  has  been  under 
Subjedion  of  the  King  oi  Gokonda  i  but  about  2;  Tears  ago  was  taken,  with 
the  Country  of  Karnaticum^    from  the  Hundue-EajaeSy  by  the  NdiobMeer 

2umla.     In  it  have  been  found  Diamonds  of  a  Seize  Weighty  which  is  about  p- 
lunces  Iroy,  or  ^ihPagp's  Weight,     k  is  only  employed  by  the  King  for 
his  own  private  Ufe    TheDiamonds  that  are^  found  in  it,  are- very  well' 
l^read,  large  Stones  (it  yields  few  or  none  fmaU)  they  have  generally  a  bright 
Skin^  which,  inclines  to  a  pale  greenifb  Colour,  but  withia  they  are  purely; 
'Wbltfi*.    The  Soilis  reddiib^  as  many  of  the  others. 

u  .  .  Abottfr 
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About  ^o  or  70  Years  ago,  a  Pcrtugueze  went  thither  from  Goa,  and 
having  fpent  in  Mining  all  that  he  had,  even  to  what  wearing  Clothes  he 
could  fpare,  while  the  Miners  were  at  work  for  the  laft  Day's  Expence,  he 
had  prepared  a  Cup  of  Poifon,  re£>lving  if  that  Night  he  found  nothing, 
to  drink  his  laft  with  the  Conclufion  of  his  Money ;  but  in  the  Evening* 
the  Workmen  brought  him  a  very  fair  fpread  Stone,  of  20  Pago's  weight, 
m  Commemoration  whereof  he  caufed  a  great  Stone  to  be  erefted  in  the 
Place,  with  an  Infcription  engraven  on  it,  in  the  fBmdues^  or  Tellinga  Tongue^, 
to  the  following  effeft,  which  remains  to  be  fcen  till  this  day  r 

Tmr  Wife  and  Children  feU^  feU  what  you  have. 
Spare  not  your  Clothes ,  nay,  make  your  fe If  a  Slave : 
But  Money  get ;  then  to^  Currure  mahe  hafte, 
'Phere  fearch  the  ASnes,  a  Ptix,e  you'll  find  at  lafl. 

Not  far  from  Qirrure  are  the  Mines  of  Lattawaar  and  Ganjecojtta;  whichi 
are  in  the  fame  Soil  as  Gurrurey  and  a6(bsd  Stones  not  unlike  :  But  Lattatuaar 
hath  many  reprefenting  t4ie  great  End  of  a  Razor  Blade,  thin  on  one  fide,, 
and  thick  on  the  other,  very  white  and  of  an  excellent  Water ;  but  the  beft 
of  the  Mine  is  worn  out,  and  Ganjecontik  employed  only  to  the  King's  private 
Ufe. 

y<ntagerrey  Pirai,  DuguBe,  Purwillee  and  AnuntofeUey  confifting  alfo  of  red* 
Earth,  are  now  employed,  and  afford  many  large  Stones,  part  of  them  of  ar 
greenifh  Water  :  but  the  moft  abfolute  Mines  are  of  Waxx^ergerre,  and  Aftt»-* 
^^etmcrg^  (the  other  rather  reprefenting  Pits  than  Mines)  for  there  they  fink 
thro  high  Rocks,  till  they  go  fo  far  below  their  Bafis,  that  they  can  go  no' 
further  for  Water,  in  fome  places  40  or  jo  Fathoms  deep.    The  Superficies ' 
of  the  Rocks  confifts  of  hard,  firm,  white  Stone,  into  whioh  they  cut  at 
Pit  like  a  Well,  of  about  4  or  y,  in  fome  places  6  Foot  deep,  before  they- 
come  to  the  Gruft  of  a  Mnerat Stone,  like  the  Mineral o(  Iron;  then  they  fill- 
the  Hole  with  Wood,  and  keep  as  hot  a  Fire  as  they  can  there  for  2  or  3; 
Bays,  till  they  think  it  fufficiently  heated;  then- they  pour  in  Water  till» 
they  have  quenched  it,  which  alfo  flakes  and  mollifies  both  Sione  and  Mine^ 
ral :  both  being  cold,  they  dig  again^  take  out  all  the  crumbled  StufFj  and^ 
dig  up  what  they  can  befides,  before- they  heat  it  anew.    TheCruft  feldomi 
is  thicker  than  3  0^4  Foot,  which  ceafing,  they  come  to  a  Vein  of  Earth,, 
that  ufually  runs  under  the  Rock  2  er  3  Furlongs,  fometrmes  much  further.. 
This  they  dig  all  out  and  fearch,  and  if  their  firft-  Attempt  prove  fuccefl^- 
fulj  they  go  to  work  again,    digg'mg  again  after  the  fame  manner^  ais  deep* 
as  they  can,  till  they  come  to  Water ;  tor  the  drawing  whereof,  wanting  the" 
Help  of  Engines  known'  in  Eitrope,  they  can  go  no  deeper,  altho  the*  Vein  ♦ 
lit  lower  r  all  Lumps  of  the  Mineral  they  break*  inpieceSj  and  frequently, 
find  Diamonds  inclofed  in  them.    The  Earth  is»red,  many  large  Stones  are- 
found  h«te,  the  fmalleft  about  6^m  9t-Mangelinx  They  are  mixed  Waters^  burr 
the  greateft  part  good,  only  of  ill>-fiivour'd  Shapes* ;  many>  cragged^.  Ffeces  ofv 
Stones^  fome  as  if  they  had  been  Parts  of  very  great  ones  >  others  with  Pieces . 

bro-r 


(  470  ) 

broken  off  them ;  yet  I  never  heard  of  a|iy  th«t  found  two  feemkig  fd^ 
lows,  altho'  they  do  tbofe  that  look  as  if  they  had  been  newly  broken. 

In  Lartgumboot  they  dig  as  they  do  at  tVaxjxjrgerre  and  Mumiemag^  the 
Rock  is  not  altogether  fo  folid,  but  th^  Earth  and  Stones  it  produfies  much 
alike. 

IVootoor  lies  near  Currure,  and  atfords  Stones  of  a  like  Mugnitode,  Shapt 
-and  Waters ;  'tis  employed  only  to  the  King's  ufe  :  and  Angular,  ia 
ttiat  its  Diamonds  are  found  in  black  Earth. 

Muddemurg  far  exceeds  all  the  reiL  for  Diammds  of  a  delicate  Shape,  WatcTj 
and  bright  tranfparent  Skin ;  yet  it  has  (lore  of  veiny  ones,  but  thofe  like- 
-^  ife  of  fo  curious  Shape  and  Water,  that  it  is  difficult  to  difcover  them  from 
the  good,  efpeciall/  the  fmail  ones.  It  produces  Stones  of  divers  Magnitudes, 
from  ID  and  12  in  a  Maugelin,  tQ  6orj  Mangelins  each  i  and  bpfides,  fomc 
great  ones.  The  Earth  is  red  :  but  it  is  felted  in  the  Woods,  and  the  Water 
fo  bad,  tliat  to  all  (except  the  People  bred  there)  it  prefently  occafions  Fe- 
vers, and  dellroys  abundance,  infomuch  that  moft  of  the  Advetourers  have 
forlaken  it;  notwithlUnding  which,  it  had  been  more  profitable  than  any 
of  the  reii,  the  Vein  fr^uently  lying  near  the  Superficies  of  the  Earth,  fel« 
dom  running  deep,  apd  is  better  iurniftied  than  any  one  yet  difcovered. 
The  River  Kift»M,  of  excellent  Waters,  is  but  9  Miles  diflant,  but  the  Mi- 
ners x>r  Merchants  will  not  be  at  the  charge  of  fetching  their  Water  from 
thence^  Divers  are  of  the  opinion,  that  befides  the  Water,  the  Town  lying  in 
a  Bottom,  environed  with  Hills,  and  a  Mora(^  adjoining^  the  Air  may  be 
infefted,  and  contribute  to  its  Unheatthfulnefs. 

MtlwilUey  4a  the  new  Mne,  fo  caU'd,  beeaufe  it  was  but  lately  found 
out,  or  at  lead  permitted  to  be  made  ufe  c^,  in  the  Tear  1670  ;  it  fa^  thet 
a  Year  employed  the  Miners,  but  it  was  forbidden,  and  lay  unoccupied  till 
i6jiy  vfhcn  Complaints  being  made  at  Qmlure,  that  the  Vein  was  worn  out, 
the  King  again  licen(ed  its  fettleinent.  The  Earth  they  mine  in  is  very  red» 
and  many  of  the  Stones  found  there,  have  of  it  fticking  to  them  as  if  it  had 
clung  there  while  they  were  of  a  foft  glutinous  Subftance,  and  had  not  at- 
tained their  Hardnels,  maintaining  its  Colour  on  its  Skin  (feeming  to  be 
roughned  with  it)  that  it  cannot  be  fetched  out  by  grinding  on  a  rough  Sume 
•with  Sandy  which  they  make  ufe  of  to  clean  them.  The  Stones  are  generally 
-well  fhaped,  their  fi^e  from  5  or  (^  in  a  Mangelin  to  thofe  of  14  or  1 5  each, 
and  of  fome  bigger ;  but  greateft  Quantities  of  the  middle  forts  :  Moft  of 
them  have  a  thick  dull  Skin,  incline  to  a  yellowifli  Water,  not  altogether 
fa  ftrong  and  lively  as  of  the  other  Mines,  very  few  of  them  of  a  chryftalline 
Water  and  Skin,  They  are  reported  to  be  apt  to  flaw  in  fplitting,  which 
occafions  thofe  People  to  efteem  them  fomething  fofter  than  the  Produyft  of 
many  of  the  other  Mines ;  feveral  that  flatter  by  their  (eeming  Whitenefs^ 
when  rough,  difcover  their  Deceitfolnefs,  having  pafled  the  Mill,  and  tea 
often  a  yellowifli  Tinfiure,  to  the  difappointment  and  lo/s  of  them  that 
iiave  cut  them  i  but  what  they  want  in  Goodnefs  is  in  part  fupplied  by 
the  plenty  they  find^  whioh^  together  with  their  Prqperties^  make  them 
the  cheapen 
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^.  V^of^reh  lamm  totdniatii  Mines  enclofing  Sma  as  lafge  and  good 
as  thofe  of  G^k^nda,  but  the  Kii^  makes  ufe  but  of  the  roeandO:.  There  are 
25  Mines  employed  in  this  Kingdom. 

In  RanmleMita-J^neSy  in  red  Earthy  about  15  or  id  Foot  deep  ;  they  fel* 
dom  find  a  Diam$iid<A  a  Mattgelim  Weight,  but  fmall,  to  20  or  30  in  a  Math' 
gsBft.  They  aire  generally  of  an  excellent  cbryftalim  fVater^  have  a  bright 
dear  %in,  inclining  frequently  to  a  pale  greeniffa  Colour^  are  ift^ell  fbaped,. 
but  few  of  them  pointed  ones.  There  are  al(b  found  amongft  them3  feveral 
broken  Pieces  ofDiarmndf,  by  the  Country  People  called  Shemhes. 

Tlie  Mines  at  BanugnnrnfeUe^  Pendekuly  and  Moodawarum ;  at  Ckmmerville, 
faulktd  and  Worhul^  which  are  not  far  diftant  from  Kcmukmetay  afford  Stones 
much  alike,  and  in  the  fame  kind  of  Earth ;  but  in  the  three  laft  are  very 
iinall  ones,  even  to  100  in  a  Manplin. 

Lungefokm  Mines  are  of  j/ellcmft^  Earthy  like  thofe  oSQ^bne  \  its  Diamonds 
are  generally  well  ihaped,  globular,  few,  pointed,  a  very  good  chryfialine 
Water,  and  bright  Skins  1  many  of  them  have  fr  thick  dark  Grafs-green  Skin, 
(bme  (potted  alto  wkh  black,  that  they  feem  all  foul,  yet  are  not  fb,  but 
within  purely  white  and  clean.  Their  Sizes  are  fvom  1  or  3  Mangelin^ 
downwards,  bat  few  very  fmall.  Po^tloor-Mmes  are  of  a  leddifli  Earth,  bu6 
afford  Stones  much  like  thofe  of  Ijmgepoleury  only  finalleF :  under  a  Mmgilin^ 
the  general  Sizes  are  of  f,-^,  },  7,  of  a  MtrngBlm. 

Ptmchelingttly  Shingarramfenty  and  Tmdarpaar^  are  alfo  of  red  Earth,  their: 
Diamonds  not  unlike  thofe  of  Quokn^  only  rarely  or  neVer  any  large  ones^ 
are  found  there. 

(7i^;7ji^d7ee  hath  the  fame  Earth  with  the  former,  and  produces  Stones  of. 
equal  Magnitude ;  but  frequently  of  a  pure  chryflaline  fPater,  wherein  they ^ 
exceed  the  former. 

JDonee,  and  Gax^feBeey  dig  both  in  red  Earth  likewife,  and  aiford  Stones»^ 
alike,  the  greateft  Part  whereof  are  of  good'  Shapes  and  Waters*  They: 
have  alfo  many  ShemtoeSj  and  fome  of  bad  Waters,  fome  brown,  which  thefe  - 
People  call  foft,  or  weak-water'd^  being  efteem'd  of  a  fofter  and  weaker  Bo- 
dy than  others,  by  reafon  they  have  not  fo  much  Life  when  cut,  and  are 
hhjtdt  to  flaw  m  fpJitting,  and  on  the  Mill.  Their  general  Produd  is  in^ 
Stones  of  middle  Sizes :  fiut  Gazjerpetee  has  befidesmany  large  ones,,  and  is^- 
the  only  Mine  noted  in  the  Kingdom  of  Vifiapore, 

The  Dianmds  (in  all  the  Mines)  are  fo  fcattered  and  difperfed  in  the  Earthy^ 
and  lie  fo  thin,  that  in  the  mofl:  plentiful  Mines  it's  rare  to  find  one  in  dig- 
ging, or  till  they  have  prepared  the  Stuff,  and  do  fearch  purpofely  for  them.. 
They  arc  alfo  frequently  iticlcfed  in  €kds:  and  fome  of  thofe  of  Melwillee  have- 
the  Earth  fo  fixed  about  them,  that,  till  they  grind  them  on  a  rough  Stone:r 
with  Sand,,  they  cannot  move  it  fu/Eciently  to  difcover  they  are  tranfparent ;. 
«r,  were  it  not  for  their  Shapes,  to  know  them  from  other  Stones^  Some-- 
titnes  the-  unskilful  Eabourers,  to  try  what  they  have  found;,  lay  them  on  a* 
grctt  Sione;  and  ftriking  on  them  with  another^  to  their  coftiy  Experiences^ 

di£bovar  they  have  broken  a«  Diamond* . 

Ncajpsr 
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Near  the  Place  where  they  dig,  they  make  a  Cifiern  aboat  2  Foot  higb^  «nd 
i5  Foot  over,  with  a  fmall  Vent  in  one  of  the  Sides,  about  2  Inches  from  the 
Bottom,  by  which  it  empties  itfelf  into  a  little  Pit  laade  in  the  Earth  to  re- 
ceive fmall  Stones,  if  by  chance  any  ihould  run  thro.   The  Vent  being  ftop- 
ped,  they  fill  the  Cifiern  they  have  made  with  Water,  foaking  therein  as 
much  of  the  Earth  they  dig  out  of  the  Mines,  as  it  can  conveniently  receive 
at  a  time;  breaking  the  Clods,  picking  out  tbegreateft  Stones,  and  ftirring 
it  with  Shovels  till  the  Water  is  all  muddy,    the  gravelly  Stuff  falling  to 
the  Bottom  :  then  they  open  the  Vent,  letting  out  the  foul  Water,  and  fup- 
plying  it  with  clean,  till  all  the  earthy  Subftance  be  wafhed  away,  and  none 
but  a  gravelly  remains  at  the  Bottom.     Thus  they  continue  wafliing  till  a- 
bout  'lo  of  the  Clock  before  Noon,  when  they  take  the  gra^^elly  Sttrf  they 
have  wafhed,  and  fpread  it  on  a  Place  made  plain  and  fmooth  like  a  Bowling- 
Alley,  for  the  Purpofe,  near  the  Ciflem  j  which  being  foon  dryM  by  the  * 
Heat  of  the  Sun,  a^  that  time  of  the  Day,  they  very  curioufly  look  it  over, 
that  the  fmallefl  Bit  of  a  Stone  can  hardly  efcape  them.    If  they  find  a  large 
Stone,  they  deliver  it  not  till  they  have  done  work ;  and  then  rery  private- 
ly, lefl  it  fhould  come  to  the  Knowledge  of  the  Governour  of  the  Place,  and 
he  require  a  Share,  which  m  the  Kingdom  of  Golcenda  is  ufually  prated, 
without  refpeft  to  any  Agreement  made  with  them. 

The  Miners,  thofe  that  employ  them,  and  the  Merchants  that  buy  die 
Stones  of  them,  are  generall  Ethnicks ;  not  a  Muffulman,  that  ever  I  heard  of, 
followed  the  Employment.  Thefe  Labourers  and  their  Employers  are  TeU 
lingas,  commonly  Natives  of  or  near  the  Place.  The  Merchants  are  the 
Banians  of  Guzjsuirat,  who,  for  fome  Generations,  have  forfaken  their  own 
Country  to  take  up  the  Trade,  in  which  they  liave  had  fuch  Succefs,  that 
'tis  now  folely  engrofled  by  them  ;  who  correfponding  with  their  Country- 
men in  &4rat^  Goa,  Golcmda,  Vifiapwe^  Agra  and  DiUee^  and  other  Places  in 
India^  fumHh  them  all  with  Diamonds. 

The  Governours  of  the  Mines  are  alfo  Idolaters.  In  the  King  of  Gokonda^s 

Dominions,  a  Feulinga  Bramme  rents  mofl:  of  them,  whole  Agreement  with 

*  ^  Pagoaa'5the  Adventurer  is,  that  all  the  Stones  they  find  under  a  *  Pagoda  Weight, 

JW^fains.'^^^  to  be  their  own,  all  of  that  Weight  and  above  it,  to  be  his  for  the  King's 

Ufe.     Both  Merchant  and  Miner  go  generally  naked,  only  a  poor  Qout  a- 

bout  their  Middle,  and  a  Shafh  on  their  Heads  ;   they  dare  not  wear  a  Coat, 

lefl  the  Governour  fay  they  have  thriven  much,  are  rich,  and  fo  enlai^e  his 

Demands  on  them.     The  wifefl,  when  they  find  a  great  Stone,  conceal  it 

till  they  have  an  opportunity,  and  then  with  Wife  and  Children  run  all 

away  into  the  Vijiapore  Country,  where  they  are  fecure  and  well  ufed ;  by 

reafon  whereof,  their  Mines  are  much  more  populous,  and  better  employe^ 

than  thofe  of  Gokonda. 

It  is  obfervable,  that  notwithflgnding  the  Agreement  with  the  Advein 
tnrers  of  the  Mlnes^  that  all  Stones  above  a  certain  Weight  ftiall  be  for  the 
King's  Ufe  ;  yet  in  the  Metropolis  of  either  Kingdom,  as  the  Cities  of  Gokov- 
da  and  Vijiafore  are,  there  is  no  Seizure,  all  Stones  are  free :  and  the  late  dc- 
eeafed  King,  Abdub  Cutopjbav)  of  the  former,  and  Edelfiaw  of  the  latter^  would 

not 
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ifiot  only  give  very  great  Prices  for  large  Stones,  but  richly  vefi,  and  pre- 
feat  the  Merchant  that  fold  them^  with  Horfes,  or  fomcthing  elfe  of  Va« 
lue,  thereby  encouraging  others  to  bring  the  like. 

LXIV.  I.  Mt.yohtt  Schefferus  conceives  Amber  to  be  a  kind  of  Foffile  Pitch, i>*  Tfiut^ 
^vhofe  Veins  lie  at  the  bottom  of  the  Sea  ;  believing  that  it  is  hardened  in  £V:Sr^! 
trad  of  Time,  and  by  the  motion  of  the  Sea  caft  on  Shore.     He  adds,  that  J^  fc^rf* 
hitherto  it  hath  been  believed,  not  to  be  found  but  in  BoruJJtaz  But  he  af- p. 34,"''^ 
furcs  that  it  is  alfo  found  in  Sxveden,  on  the  Shores  of  the  Ifle  of  Biorkco,  in 
the  Lake  Melero,  whofe  Water  is  fweet.    Of  this  he  faith,   he  hath  a  fine 
piece  by  him,  two  Inches  large  and  thick,  prefented  him  by  one,  that  him- 
felf  with  his  own  Hands  had  gathered  it,  and  feveral  other  Pieces,  on  the 
Shore  of  the  faid  Ifland  ;  affirming  withall  from  the  mouth  of  a  Shepherd  of 
that  place,  that  it  is  thrown  out  by  a  firong  Wind,  bearing  upon  the  Shore. 

2.  I  am  almoft  of  the  fame  Mind  with  Mr.  Scheferus,  that  Amk^r  is  a  kind  ^^  m,, 
of  F^0^  Pitchy  or  Bitumen^  feeing  it  is  not  only  found  on  thc'^Shore  of  the  HeTciiu*..iki 
Boru^an  Sea,  but  alfo  digged  up  in  fubterraneous  Places,  fome  Gemtan^'^^* 
Miles  diftant  from  the  Sea ;  and  that  not  only  in  Sandy,  but  alfo  in  other 

Hills  of  firmer  Earth  ;  of  which  I  have  feen  my  felf  pretty  big  Pieces. 

3.  Succini  Antiquiflimis  Temporibus  cognita  Virtus  celebre  ipfi,  pluribus^»  Mcwnt 
ante  Chrifltm  natum  feculis,  apud  fcriptores  Graccos  peperit  Nomen.     Poft-^.  p^ajf/. 
quam  Romanis  Admirationi  efle  coepit,  &  his  Audoribus  Gemma  reddita  eftHartnuji. «. 
Memorabilis:  Pr«fertim  cum  Neronis  Mores  in  Luxum  Succino  abuti  do- *^ '  ^^* 
Cerent.    Quantacunque  vero  Succinorum  vetufto  JEvo  fuerit  iEftimatio, 
Terraf  tamen,  in  quibus  generantur,  incognitas  manfere ;  inde  tot  fenten- 
tiarum  IXvortia ;  his  in  Africa^  iftis  in  jifia,  aliis  in  Eurcpa,  Thefaurum 
reconditum  memorantibus.    Inter  Europaas  Ditiones,  Lnlia,  &  in  eadem  Eri^ 

dam  vicinique  Maris  AdriatUi  ex  fuccineis  Divitiis  praccipua  Laus  fuit ; 
quam  tamen  Ada  magis  Hifloria,  Romanislzxc  per  Germaniam  Viftricia  Arma 
circumferentibus.  Maris  Germanki  ac  Baltici  Infulis  vendicar,  Hiffania  & 
Britannia  in  partem  aliquam  Glorias  admiffis. 

Verum  ut  Veteribus  tot  Regiones  Succiniferas  allegantibus  ignofci  pofTet, 
nefcio  an  proximo  aut  huic  noftro  ^Evo  Venia  fit  danda,  etiamnum  ex  Africa 
&  Afia^  quin  ex  novo  deteSo  Orbe,  nativum  Succinum  afferenti,  vulgato  infu- 
per  Ortentalivm  Smcimrum  Nomine.  Quod  enim  cum  Pace  tantorum  Viro- 
rum  dixero,  plerique  Auftorum  funt  inteftabiles,  Rumoribus  plus  jufto  tri- 
buentes;  Oculatos  Teftes,  feUere  &  falli  nefcios,  vix  produxcris.  Permul- 
tos  quidem  qui  in  Orientalibus  Partibus  commorati  diutius,  Rerumque 
Phyficarum  fuerint  gnari,  ipfemet  atque  Amici,  coram  &  Literis,  percon- 
rati  fumus,  neque  incidimus  in  quempiam,  qui  certi  quidpiam  cum  Fiducia 
edifferere  nofcet ;  majorque  pars,  quicquid  de  Ortentali  Suuino  Fama  fparfit, 
aut  fcriptis  prodidit,  Incertitudinis  aut  Falfitatis  condemnavit.  Quin  No- 
men  Ambari  five  Ambra,  quod  Succino  cum  Pretiofiffimo  &  Fragrantiflimo 
Ortentali  Bitumine  jamdiu  apud  plurimas  Nationes  commune  efle  cocpit, 
non  paucos  in  Errorem  induxit:  Succinum  enim  crediderunt,  quum  Ain^ 
bram  in  Africa^  Afia^   American  Partibus  nafci  acceperant.     Si  non  alius 

Vol.  IL  Ppp  ^^^""^ 


/ 


(  474  ) 
Error  Succimm  Orimale  progcnuit,  Refina  Cofal^  Succintm  Bientiri  aptifliBW]^ 
hoc  Nomine  ab  Officinis  Phamaceuticis  adopata. 

Nee  in  Eurofa  memoratis  omnibus  Provinciis  Succinum  gencratur  j  inar 
cibus  Audorum  de  Ertdano,   Mart  Adriatico,  aliifque  Italia  locis  Succin^eris^ 
Commentis,    Nee  dc  HifpanOj  Britanmco,  Pnnnonico  Succino  graviora  aut  cer- 
tiora  proftant  Documenta  Gagates  Succini  Nigri  Appellatione  fcriptoribus  im- 
pofuife  videtur.     De  Poknkis,  Silefiacisf  Bohmids  Succinis  eftoffis,  quamvis 
raros   in  Patriis  Annalibus  pr^cones  nafta  fint,  indubitata  Experientia  con- 
fiat.    Gemanici  Succini  crebrior  &  evidentior  eft  Memoria.     In  Litonbus- 
Maris  ad   Infulas  Belgkas,  ad  Holfatiam  Jutiam,  in  Ripis  etiam  Fluviorum, 
ledum;  quin  ex  interioribus  Ternc -vifceribus  erutum,  graviffimi  Aodoro 
confignarunt.    Saxonia,  Mifnia,  Iflebia,  Suevia,  ex  Gremio  Matns  Telluns  fe 
hunc  FcBtum  fufccpifle,  aliquoties  atteftantur  :  HaUenfefque  Carbonaria:  Fo- 
dinae,  fereniflimi  Frederici  III.  Aufpiciis    non  ita  pridcm  detedac,  lucerne^ 
viliores  Glebas  plus  via  fimplici  oftenderunt ;  Fidem  faciente  D-  Krug^  S. 
Eledoris  Brandenb.    Archiatrorum  Comite  &  Confiliario,  Rerumquc  Me-; 
tailicarum  Direftore  gnariffimo  atque  meritiffimo.     Nee  Ignobilioia  Tefti- 
xnonia  inclyta    Marchia  perhibet:   Superiori  feculo    Jodochus   Wilichius, 
prope  Ncomandram,   novam  Collam  didam,  Francofurto  ad  Oderam  tria^ 
Milliaria  circiter  diftantem,  in  Lacus  ingentis  Rlpa  Succinum  Falemum. 
repertum ;  Noftra  iEtate  in  ripaViadri  prope  Cuftrinum  juxta  F^um-Sc/^iWw- 
berg  inventum,  CI.  D.  Becmannus ;  aeque   Foffa  Infute  Pottamenfis  r^aante 
Magno  Friderico  mihelmo  edudum,  CI.  D.  Elfholtius^  memorarunt..   Major 
autem  Succinorum  eft  proventus   in   locis  Mari  Baltico  vicinis.    SueciOy  jd 
%x  Lacus  dulcis  Meleri  Ripa  ejeftum,  faepius  legit,  aut  eflfoffum  fuftulit ; 
Dania  ex  Fo&  Hafnienfi  infignia  Succina  vidit,  &  admirata  eft,  atque  ex. 
GoUibus  Selandiae  fu«  Mediterraneis  non    contemnenda  Magnitudinc   ac 
Multitudine  prodiiffe,   uniufque  Colliculi  Foffionem  quinquaginta  Libras 
erogafle,  vomereque  ex  Agris  extrada,   meminit ;  Teftefque  CL  Morrkbii 
adfunt  Literae,  infulas   Gmbriam  Holfatiarnqtie  allambentes  [Forme  Aitmd^i 
Rom.']  ad  Lkora  fua  in  Oceano  pariter  copiofum  Succinum  expifcari.    Li* 
beralius  tamen  longe  in  Samogitia;,  Curoniae  &  Livoniac  Contermina  Maris 
Baltici  Litora  Succineae  Opes  redundant ;  ut  inter  Algas  Arenafque  abfcon- 
dits  a  Rufticis  confertim  deprehendantur.    Inter  Arandum  quoque^  &  inter 
Fodiendum,  in  Maritimis  Jugeribus  fefe  ultro,  fine  gravioris  Laboris  impen- 
dio,  offerunt,  vili  Pretio  ab  Eleftrotoreutis  ibi  locoram  quondam  coempta.  ^ 
Verum  nulla  Maritimarum  Provinciarum,    acque  opima  fpolia  ex  Mari- 
Baltico  legit,  nulla  ex  finu  Telluris  aque  numeroiam  Prolem  Succineam  fuf- 
€ipit,  ac  Pruffia ;  ut  Eledrides  Antiquorum  nuUibi  redius  collocaveris.    Al- 
lata  £ant  mihi  ex  Sambia^  ex  Natangia,  ex  Hockerlandia,  ex  Pbmerania  for?- 
tuite  inventa  Succina  i  &  prope  Opida  HoUandiam,  Liebftadiumj  deeeda; 
quaRque  ex  Eledoralis  Lithuania^  Agris  efifofla,  Varmienfia  quoque  &.  Elbin- 
genfia  poffideo.    Olim  Vir  Confularis,  mihi  Amiciflxmus,  annotarat,  ia  Sylva/. 
quadam  Kerbfoxild  Elbingenfis  IKtionis  An.  1^41  ►  intra,  modicum  Temporis 
fpatium,.  Septingentas  Libras  £9diendo  ex  Terra  erutas;  fruftumque-  infigne- 
Amicus  auperrime^  dona  dedit,  cujus  iden»  Natale^  fuerat  Solum.    £t  in  Ri- 
£!&  LacsiSL  Kcentis  ac.  CarQni£nii&  Flaviommque  Pxegelarj^  Viftulac^  Elmar^. 
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hetz  adeptus  fum.  Adeoque  nuUus  dubicd^  totum  Pruffiae  Fundum  Sue-* 
cineum  affirmare,  prafcrtim  cum  fcaturigo  de  repente  An,  1666.  circa  Op- 
pidum  Bartenfiein  exundans,  tantum  vim  Succinorum  egeflerit,  ut  Fifci  Re- 
ditus  augeret ;  quae  a  Terrac  vifccribus  avulla,  nee  Mare  vidiflc  unquam, 
certa  eft  Fides. 

Poft  Pruffianty  Pomerania  Succinifera  noininari  meretur,  illo  potiffimum  Orac 
Maritimae  Traftu,  qui  per  littora  Eleaoralium  hinc  &  Olivenfium  ac  Geda- 
nenfium  Ditionum  ad  Neriam  Recencem  excurrit.  Multum  Succini  cum 
Decumanis  Fluftibus  ad  banc  Oram  advolvitur,  iifdem  (ignis  proventum 
mapifeftantibus  Eleftrocoreutarum  Gedanenfium  Quxftu  non  fpernendo^ 
quia  fenatu  jufto  practio,  quaecunque  ad  Neriam  appellunt,  redimerunt.  Ad 
^fulam  Rugiam  ufque  Maris  fialtici  ef(u(a  eft  Liberalicas,  fiquidem  &  hxc 
Succineis  Glebis  pocitur ;  juxta  Hiddenfee  &  ledas  &  hauftas  percepi.  Nee 
Mediterranea  Pomeranian  Succinorum  funt  vacua,  quippe  quod  paricer  bona 
Fortuna  in  eadem  Ruricolx  aliud  agentes  incidant  laepius;  Curoniaque  Sc 
Samogitia  xnttr  Succiniferas  Palmam  Pinner ania  dubiam  redd  it. 

Prui&am  quaquaverfum  Succiniferam  praedicavi,  ut  tamen  prscipue  Litto- 
ris  Sudavici  amore  Succina  detineantur;  fitum  eft  Littus  in  ifta  parte^ 
quae  Sambia  vocatur,  a  novo  Tranfitu  (Neve  Tiff)  ad  Tabemam  (Vrantat 
Vrug)  decern  Milliarium  fpatio.  Regia  hate  Succinorum  fedes,  fepcem  Re^ 
ceffibus  vulgato  Angulorum  vocabulo,  antiquicus  diftinguitur:  Krecke,. 
Nodums  vei  Nodem^  LafTnicken,  Kuckfe,  five  Kuyck  Palmenick,  Nempe» 
Thierskeim ;  Noftra  iEtace  non  Nempe,  fed  Kraydepellen,  five  Crapeilen 
inter  Palmenig  &  Subenig,  turn  Brufter  magis  quam  Dirfchkeim,  &  praeter 
hos  alii  accenientur.  Littus  omne  altis  Montibus  praecingitur,  Mari  Vadofo ; 
a  primo  ingreflu  Trium  Quatuorve,  mox  Triginta  laut  Quadraginta  Ory- 
garum,  poftquam  progrefl'us  fueris  Profunditate  minori,  pergendo  longius 
Turfus  altifiinia ;  ut  Brevia  five  Syrtes  intelligas,  quae  Littus  Sudavicum, 
hujufque  RecefTum  Brufieram  adprime  Naufragiis  infamant.  Praerupta  fie 
ardua  RecefTum  Juga,  quasdam  lentius  attoUuntur,  verfus  PiUnviam  in 
Planitiem  definunt.  Solum  minus  firmum ;  alicubi  latentium  Aquarum 
commeata  fallax^  in  tantum  ut  quafi  Voragine  Equi  &  Homines  abforpti 
memorentur ;  maximam  partem  Sabulo  tegitur,  aliquot  Areolae  Herbis 
inveftiuntur,  Petafite^  E.ryngiOy  Lappa ;  raris  Arbuftis  aut  Senticetis,  quae  ta- 
men ad  Brufieram  filvefcunt ;  eademque  cum  parte  Montis  aliquando  fub*^ 
{idunt>  Rupes  nullae  nee  Saxa,  praeterquam  ad  Radices  Montium :  Aqua^ 
ex  fummis  jugis  paflim  dimanant,  qvrae  inferius  Alveis  coUedae  Rivulos  imi- 
tantur.  Ifla  exteriori  facie  Littoris  Sudavici^  interranea  Mineralibus  abun- 
dant :  Vitridi  non  una  comparet  fpecies :  Alibi  nivcis  ftriis,  Terra  nigra 
interjeda,  ftratum  fuper  ftratum  alicubi  Fufum  Vitrum,  Ligneis  Fibris  hmc 
inde  interlucentibus,  praefentat ;  alibi  Terrae  Micantium  Pulvifculorum  in- 
ftar  eft  admixtum.  Praeter  Vitriolum  Corticofa  Terra,  qua  integri  CoUes  ex- 
furgunt,  &  Lignum  quod  Littoreos  Montes  longo  tradu  medios  dividit,  func 
conlpicua;  turn  terra  flavefcent,  quaj  Ochram  aemulatuf,  &lutum  caeruleum, 
certis  Intervallis  per  Littus  expanfum.  Ex  Lapidibus  mcmorabiles  da£lylifidei 
(Alpenfchofs)  inter  Saxa  &  Arenas  difperfi,  fed  &  ex  Montibus  effodiuntur : 
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Saxa  Mari  vicina  alia  parte  duriffima,  alia  friabilia  vifunturr  Pctrefete 
quoquc  Ligna  Lapidefque  Alga  Marina  tenui  Folia  &  veficulari  luxurxantcsi 
inveni :  Mitto  varies  lufus  Naturae  in  quos  incidi.  Practer  vulgares  Lapides, 
&  Adamamesy  &  Jafpides  hoc  Littus  quandoque  profert.  Camporum  Vici- 
norum  fterilitas  fumma ;  Silv3B  rarae,  Pinese  nullae.  Illud  adjiciendum,  xjuod 
Phocarum  Greges  apricantcs,  in  Scopulis  &  CoUibus  vadofi  Maris  colludcntes, 
faepius  fe  confpiciendos  praebeant. 

Littus  hoc  quidem  inter  Areharum  Lapidumve  acervos  Siccina  monftrat, 
fed  in  his  non  generari  manifeftum  eft :  Multo  minus  ex  Alga  Marina^  na- 
tales  accerfendi,  licet  huic  involuta  ad  Littus  propellantur.  Et  quum  intra. 
Vifcera  Montium  Littoreorum  ubique  reperiuntur,  in  Vitriols  interftratis  Qrry^ 
ftaHis'y  inTernc  Flavac,  in  Salnili,  in  Luti  Caerulei  intertexto  opcre;  noa. 
tamen  in  his  omnibus  prima  eorum  ftatuenda  Incunabula.  In  Vtmobnmj 
Terra  Flavae  &  Sabuli  partibus  rare  eventu  Succina  eaquc  minuta  «t  ignobilia 
deprehenduntur.  Caerulei  Luti  duftus  nondum  ita  Experientia  patuere,  ' 
quod  inacceffi,-  quamvis  Egregia  &  Numerofa  Succina  fovere  a  Colonis 
tradantur;  mihique  diffrafta  Luti  Gleba,  Nativus  Foetus  i&caiiewj  animad- 
verfus^  quern  tenui  Cortice  obdudum^  Color^  fulvo  dilucidumj  inter  cara 
Naturae  Succinea  munufcula  Mufasum  affervat. 

Qaum  autem  Corticofa  Terra,  &  praeter  hanc  Lignum  Litus  Sudavicsim 
difcriminent,  Lignum  quod  Montes  interfecat  Succiniferum  effe,  ut  quod 
ciaxime,  multum  Annorum  Experientia  firmat.  Hujufque  Du&um  FofTores 
indicant  &  obfervant^  nunquam  irrito  SuccefTu,  quoufque  inftabile  folum 
rpforum  operas  progredi  permittit.  Terra  Corticofa  Succina  exigua  com* 
pleftitur :  t^iinufque  folida,  &  ingrati  Coloris.  Lignum  autem  minimc 
ab  Arboribus  eft  arcedendum ;  iiquidem  tarn  vaftos  Truncos  Arboreos, 
qui  proftrati  plurimarum  Orgyarum  Longitudine  &  Latitudine  Fibras  fuas 
cxtenderent,  nufquam  Orbis  vidit.  Neque  Arboreis  Lignis  iimile  eft :  quip-^ 
pe,  quod  nee  Medullar  Intima^  nee  Corticis  Extrmi  uUum  prasbat  indicium  ; 
Ramorum  quoque  Divaricationibus  ac  Nodis,  Foliorunique  Germinibus, 
prorfas  deftituitur ;  neque  Fibras  mutat,  fed  eafdem  quavis  fui  parte  retinet: 
mitto  quod  Compagem  Ligneam  referens  non  tamen  orbiculatim  concfeviffe- 
cernitur,  fed  planiori  fpecie. 

Atque  Curiofi  jamdiu  Ligna  Subterranea  mirari  defierunt,  poftquam  plures^ 
EuYOp£  Ditiones  iftiufmodi,  e  Terra  eruta,  ipforum  Cenfura;  fubmiterunt- 
Ducatus  Spoktam  five  Umbria  fodinarum  Lignum  elegantiffimum.  undula^ 
turn,  in  quo  &  Artificum  ingenia  fe  exercere  poterant,  Francifcus  SteOutus^ 
Lynceus  defcripfit,  inventore  Duce  &  Principe  S.  Angeli  Friderico  Cefio ;  ejuf- 
dem  &  P.  Kircherus  meminit.  AUud  Germania  FofTiIe  Lignum^  Solertia  iX 
Fillingen  in  Mfnia  detexit,  qui  &  erudito  Commentario  Generationem  illuf- 
travit^  Tranfmiflus  mihi  Lunenkrgenfis  Ditionis  Subterraneus  Fcetus  Ligneus, 
Pruffioa  Solidior  &  Ponderofior.  Lignum  vero  quale  Litus  Sudavicum  profert, 
&  alibi  locorum^  in  Pruffia  Interiori,  una  cum  Succinis  erutum,  ex  compluri- 
Hn»  Amicorum  Literis  fide  dignilS'mis  uefcivi:  Gravefque  mihi  Auftore^^ 
Sartholinm  &  Monichiu^,  qui  Cortices  &  Ligna  ex  FofBs  Hafnienjibus  iifdem^ 
•X  quibtis  Succina,  non  exigua  Quantitate  eduda  atteftantur  ;  felixqueCapura^ 
pdjfimnj^  ia  Litorc  Nsrin^x  ex  adnatantibu^  Fragmentis  capitun 
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Matticis  autem  hti/as,  Experientia  Duce,  ifta  indagavi  Initia  ac  Radp^' 
inenca.  Collicoli  in  Litore  SuJavko  hinc  inde,  imprimis  ad  KraxtepeDen^  pro- 
cul  Terra  congefta,  nbi  propius  accefferis  Cumuli  Coacervatorum  Corticum 
videntur :  Superior  pars,  ficubi  a  Sole  exficcata,  fuit  Grifeis ;  his  aut^m  rc-^ 
metis,  picese  Nigredinis,  magnis  &  levibus  nitidifque  Cruftis  concretam 
ofFert  Terram,  quam  fi  Cultro  fccueris,  multorum  moliflimorum  Corticum 
Compagem  confpicies ;  ad  Radicem  iftorum  CoUiculorum  Uda  Terra,  Glu- 
tinofo  ac  Tenaci  Liquore  cohsrens,  Manuum  Digitorumque  imprcfTorum 
Vefligia  exafte  refert,  fed  ut  &  tangentes  denigret.  Talem  Corticofam  Pin- 
guem  Cc^^iculorum  Terram  i(jwf  Ffj(^//V  neque 

Lignum  mil  Siccitate,   &  qualicumque  Soliditate,  qua  magis  compaftum 
longiori  Fibrarum  Protcnfionc,  continua  cohacret,  a  Corticibus  iftis  difFert; 
Corticofi  enim  CoIlicuH  ab  Uda  Tenaci  Terra  nafcendi  Originem  fortiun- 
tur  :  Hanc  pbftquam  Maris  Salfugo  aliis  Subterraneis  Salibus  admixta  mace-^ 
ravit  ac  fubegit,  fecedente  Humore  fuperduo,  Aer  aut  Calor  Solis  exficcat  r 
Siccitate  vero  a  fe  invicem  fecedunt  partes,    quarum  Pinguedo  exhalavit, 
aut  intus  conceiSc :  alia?  qua?  Glutine  hoc  abundant,  mutuo,  licet  in  Cruf- 
tas  compafiap,  cohaarent,  Speciemque  Ligni  referunt  ubi  jufta  Siccitas,  qua- 
Iicunque  multarum  Cruftamm   Cohacfioni    Lignofam    Formam  conciliator.' 
Bituminofam  vero  Corticum  &  Ligni  cffe  Naturam  non  folum  Terreftris^ 
Pinguedo,  fed  &  Examen  ignis  monftrat  i   accenfa  enim  Fomitis  inftar  Ser- 
pentum  Ignem  propagant,  Sulphurque  Naribus  affiant  i  &  Deftillationi  ex- 
pofita,  uti  iriferius  tradituri  fumus,  aliquot   Oleofas  particulas,  Oki  Petrar, 
fimili  Odore,  drmittunt,  praeterquam  quod  Liquor  Deftillans  Succineum  Pin- 
gue  quid  exhalet.    Poft   Bitumen  Corticum  &  Ligni  Generationem  Salia* 
Subterranea  promovent ;  ab  his  enim  Siccitas,  &  Cruftarum  Species  dedu- 
Genda  intime  enim  Lignis  &  Corticibus  adha^rent,  T/itriolum  fuperius  difle- 
mimus,    quomodo  Cortices  undique  ambiat,   atque  cum  illis  concrefcat. 
Aliorum  Salium  non  ita  manifefta  eft  Demonftratfo ;  Deprehendi  tamen  in 
ficciffimorum   Lignorum  Corticofam  Ccmpagis  Interftitiis,    fcintitlanres  fali—  - 
nas  Stellulas  &  Fila  fplendcntia,  quae  Vitriolum  mitiime  referebant,  infiprdarv 
enim  prorfus,  aut  fubdulces,  lenifEme  adftringentes  :■  Aqua  aflfufa  eduxi  iilas- 
Stellulas,  Lixiviumque  Aluminis  aut  magis  Mortis  fiabdulcem  faporem  prartu-- 
lit,  ut  tamen  Vitrhlica  Virtus  extremum  perciperetur,*  qua-  infpiflato  Lixivia-^ 
cvidentior,   aliquo  tamen  Subdulcis  Alumimfi  aut  Martialis  Saporis  fenfu, 
Nitrum  quoque  fub  hoc  Ligno  latens  olim  detexi,  Forti   Lixivio  'vitrio/kis-^ 
particulis  fegregatis;    quamvis   ipfi  Fitrio/o  PruJJico  iV?m/7»  videatur  admix-- 
turn  :  forte  &  Stellular  ac  Fila  falina  per  intimas  Ligni  Fibras  diduda,  Ni—. 
trofa  funt  Naturar.     Alumen qnoqut  in  Cryftallis  Vitrioli  later,  fi  non  prorfus- 
Alumini  vindicandi,  quos  SSS  componere  afleruimus  quique  ^»n^wf/;a  aur 
Alumini  Plumofo^    fimiles  confpiciuntur :    acidulus  enim  horum  fapor,.  ad^' 
ilium  falis  Succini  volatilis  pn^xime  acccdens. 

■  Matrice  cognita,  quibus  jB//«7«//7// &  Sahs  Virtutibus  fit  impregnata- facile ^ 
cR  conjicere  quomodo  Succtneus  Foetus  Ptujfnus  intre  illam  concipiatur;  Prup- 
/<c  folum  ujdiquaque  Bituminofum  cogita.;  infignes  enim  Glebse  Bituminii  con— 
denfati  in  abditis  Terrar  aut  Luti  aliquoties  a  Colonis  cafu^  d€prehenfar;ip— 
femct aliquot  LiiraruJn:  Fruftum  non^procul  a^.  Re^moim  ex^himfi  cduSum?- 
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corirpcxi,  quia  OUi  rivos  ex  Terra  dimaoaflc,  hon  vahaFamt  tccepl  Ccf- 
pites  vero  Biinmimjl  ex  pluribus  Locis  eflfodiuntur.  .  Bitummfo  itaque  Lito=- 
lis  Stidavici  Solo  Calor  Subterraneus,  qiiiounque  iftc  fucrit,  Bitumims  exha- 
laciones  per  interraiiea  difpcrfas,  undique  confociat,  &4ivGuttas  cogit,  prat- 
primis  ex  Corticofa  aut  Lignofa  Matrice  eafdem  congregat ;  quod  dum  agit, 
fimul  vicina  Salia  pervadit,  ipforumque  Effluvia  fecura  abducens  Bituminofis 
Guttis  immifcet ;  Saliaa  fpicula  intra  Matriccm  adafta  Fluorem  Bittmmfim 
fiftunt,  &  fi  nuUae  Suppecia:  Biuimimfanm  Guttarum  a  Galore  fubmittun- 
tur,  Gleba  pro  Modulo  incunabuli,  quod  intra  Z/giww  ipfi  conceiTum,  for- 
mam  fubit,  omnique  Exhalationum  motu  fopito,  Caloreque  evanefceot, 
Salina  particular  Rigorcni  recuperant,  Bitimimjis  fuperfluum  Humorem 
exhalantibus,  (oc\dLtx(\\  S::  dneam  Gemmam  producunt;  Nitidiorem,  Splen- 
didiorem,  Fragrantiorem,  Flrmiorem,  ex  Puritate  &  Proportionq^exhalationunl 
Bituminofarum  ac  Salinarum.  Hasc  vera  Succini  eft  Generatio,  quam  ante  nos 
■  nemo  Erudito  Orbi  perfpicuam  reddidit. 

Aliquibus  tamen  is  fupereft  Scrupulus,  an  eadem  Succinorum  quae  Mare 
ejicic,  Generatio  flatuenda  ?  Verum  cum  in  Valgus  hie  iocorum  jam  ootum 
fit,  ex  Colli  bus  Marinis  Tempeftatum  vi  disject  :s  aut  convulfis  Sucdna  pro- 
dire^  qua:  a  Fludibus  ad  Litus  advolvuntur.  Capture  fru&uoiae  aut  inanis, 
ex  Collium  iftorum  Divuliione,  ieviori  aut  profundiori,  fumpto  lodicio; 
Qui,  inquam,  cum  Hauililia  Succina  intra  CoUes  generari  certum  (it,  alius 
Modus  intra  hos  generandi  reddetur  vero  {imilis  ?  Sane  in  Collibus  SuimarH 
nis  non  minus  quam  in  Litoris  Naturs  Officina  erit  inftrufta  >  addo,  quod 
inter  Ejeftamenta  Maris  &  Ligrmwn  Fofjtlium  copia  in  Litore  Sudavico^  seque 
ac  in  'Neringknji^  reperiatur :  quid  fi  Colles  Alluvionibus  obtefti,  qui  quon- 
dam Terr«  Pars  fuerunt?  Si  quoq;  in  Collibus  fubmarinis  reliquorum  Mi- 
tneralium  eadem  Generatio ^  cur  non  &  Succinorum  ?  Oeterum  ficubi  extra  Ma- 
tricem  Lignofem,  in  Luto  Ca?ruleo,  in  Terra  Corticofa,  Flava,  Sabuloiky 
Vitriolica^  Succinum  nafci  contigit,  ne  tunc  quidem  alia  Ratio  Generatims 
fuberit :  pariter  enim  ex  Bituminofis  Exhalationibus  in  Guttas  condenfatis 
Salium  jufta  Mifcela,  iflas  Glebas  pronata;  fuerint.  Neque  tamen  ubicun- 
vque  reperitur  ibidem  &  Nativa  Succina  fedes  illico  afTerenda,  per  Maris  enim 
vehementiam  a  Matrice  avulfum  in  aliena  loca  fepe  rejicitur.  Quin  & 
Animalium  ventriculis  recondita  &fca«^  novi,*  vifceribus  pate&dis  exempta 
Amici  Dono  miferunt :  nee  tanien  in  Animalibus  Succina  generata  dicemus. 
Ex  Accolis  Litoris  Sudavici  addidici,  omnis  Generis  Animalia,  Terreftria, 
Aquarilia,  Volatilia,  avide  Succineas  Glebas  dejjlutire,  adeoque  intra  Mafia- 
torum  Vifcera  non  raro  obfervari.  Corvi  &  Cornices  tanta  Copia  ingerunt, 
•ut  egerere  rurfus  vefperi  cogantur,  &  Minutiae  complures  fub  Arboribus, 
in  quibus  confident,  inter  Excrementa  reperiuntur.  Ab  Afellis  (PoTnucheln) 
deglutitas  plures  mihi  obvenere,  infignior  trium  Digitorum  Tranfverforum 
Longitudine,  duorum  Latitudine  fpedatur.  Eft  ex  Ove  Globus  Succineus 
Mirabilis,  quem  Crufta  Gypfea  Mucus  Ventriculi  obvelarat,  qua  ab  EleBro^ 
toreuta,  imprudenter  abrafa,  patuit  ex  pluribus  Glebis,  a  Calore  Animalis 
fubaftis,  fuiffe  formatum. 

Et  Mare  &  Terra  itaque  in  PrufJiamSuccinea  Dona  confer t;  fed  Maris  Dona 
partim  in  Litore  leguntur,  partim  ex  Aqua  hauriuntur :  Vadofo  Soli  Mari, 
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fignis  appMentibw,  Cotooi  Retieulis  Conto  affixi  Fandam  vertunt^  aut  Fiuc- 
tibus  volventibus  eadem  adverfa  opponunc :  hxc  qux  Hauflilia ;  reliqua, 
inter  £je£Uimenta,  que  oatantia  pradac  Indicium  feciebant,  Algarum,  Sar^ 
mentorum  Lignorum^  aut  Arenarum^  ftduio  invefligantur  &  feliguntur, 
la&aque  andiunt^ 

Ex  Terra  ucfo,  que  fediendo  acquirantur,  Folfilia  appellantur:  Amam 
iongiori  Conto  prsfixam  vena  in  Montium  Litorcorum  jugis  confped*,, 
admovenc^  tentaado  ficubi  Glebam  Ligno  immeriam  ofiendant,.  qua  ani« 
madverfa  Lignum  leniter  radunt^  imaq;  fubjeda  Glebas  excipiunr^ 
exceptafque  adducnnt  faccnloque  a  CoUo  pendulo  indnnt.  FoiCo  vero  ad 
Venarum  dudum  Prilbis  ignoto  Magni  Frid.  Wilhelmi  aufpiciis  primum 
Monces  exercuit.  Nee  tamen  ubique  Foflioni  patet  Litus,  fed  certoTum 
Recejfuum  juga  ifta  opera  fatigantur;  Erofs,  Gubnkken^  Ekrofs^  Dirfchkeim^, 
Wamtchmy  Stnbfchnecy  Palmnig:  &  ficubi  Matrix  Lignea  fe  confpiciendam  ^ 

aebet,  atque  ad  eandem  facilis  ac  tutus  eft  Aditus. 

Succhmm  nt-i  ex  Matrice  prodncitur,  quod  in  Foilbrmn  operas  intentus « 
ipCemet  ex|>ertus  fum^    rigidum  &  durum  ta6hi  dignofcitur :    Contingit . 
aiiquando  frangi    dum  protrahitur,  fed  vitioGlebae;  fuccinnm  enim  fuc-- 
cino  Durttie  prxftat.    Non  pauci  tamen  &  prifco  &  noftro  xvo  MoHia  ac^ 
Liquida,    quidem  ab   altera  parte  dura  ab  altera  mollia  Succina  (ibi  viia< 
jaditarunt :  Qus  mihi  ifto  nomine  oblata^  nee  Fragrantia  nee  Sapore,  nee : 
I>efiagratione,  fe  Succina  probarunt :   cafui  itaque  inter  Hauftilia  reperta  \ 
JBitumina  iftis  Audoribus  in  Succineum  Cenfum  referre  placuit^    Verum  & 
Picea  Gleba^  &  Carbo  Foffilis,  &  Segmentum  Hce  navali  abdudum,  aliaque : 
plura  una  a  Fiudibus  Maris  in  litus  projeda,  ifta  ratione  Succinei  Cenfus*. 
habenda  forent*    Opinio,  qusB  in  Fundo  Maris  fcaturigines  Lr^/ii  Bitumi^ 
ms  commenta  eft,  ut  a  ialfugine  Maris  coagulatum  Succinum  haberet,  Mollia  - 
ifiius    modi    Sttccina  feferit:     Neque  hauriendo,    neque  fodiendo,.  neque*^ 
legendo^  fibi  M^Uia  cognita,  illi   qui  Rerum  SuccinearUm  affiduam  Curam  V 
gerant,    afleverarunt   omnes.    Ipfe,    Magnos  Succinonim  Rudium  acervos 
perfcrutatus  fedulo^  nullum  il4b/'>  adverti  ^  quod  Virtutis  Experimento  Suc^- 
aneiGGCi&is  agnoviffem.     Vulgo  perfuafum  eft,  Difcrimen  Foffilia  &  Hau- 
ftilia interccdere  Duritiei  potiffimum,  &  Puritatis,  ac  Cruftar  diverfis  No- 
tts.   Verum  fisdluntur,  qui  iftud  in  Animum  inducuntut  crcdant:    Evenit 
ttt  extra  Matricem  alienis  in  locis  fepultcrum  Robur  aut  Calor  aliquid  vitii 
contrahat,  crafBori  etiam  Crufta  fuperinduda  ;  hi  tamen   Cafus  Nativorum . 
differentiam  mi»nime  inferrent :  iEque  intra  Golles  fubmarinos,  ac  intra  lito- 
teosy  pro  vsifia  Bituminis  8c  Salhm  Copm  ac  Virtute  Nobiliora&.Ignobiliora.i 
Succina  generari  certus  fum. 

In  Glebis  Succineis  Formandis  mirum  Naturae elucet  Ingenium  :  Ut  in  » 
hicem  eduntur,  Pira,  Amygdalas,  Gepas,  Pifa,  aliafque  fruduum  fpecies, , 
ajQt  p»egrinorum  Corporum  fimulachra,  vario  lufu  referunt;  Guttarum  ^ 
his  apud  EleEhotortutas  Nomen,  quum  Globe  fam  Figuram  maxima  fui 
parte  exprimant.  Major  Pigmentorum  in  Crufta  denudatis  admiratio.- 
Liter^a  Naturse  Succina  plura  vidi :  Teneo  in  quo  albefcens  lineaFlexur- 
foo  concinne  Literam  S.  L^rfiwnwWi  formavit^,  reliqua  frufti.  facie*  flava  : . 
ArabunL  ao.  EeHraorumi  Charaderes>  quaedam  ruditerf  exhibent;  Piraeterea.  • 
Athufcularum;  Fwndium*.  Nubium, .  Rudcrum  aliarumque:  quarumcunquer- 
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reratn  DeHneamento  iii  Succino  Variegata  carlofus  Oculo^  advemt.   Eft 

mihi  Pe&ore  tenus  effifta  fenilis  Imago^  in  ulna  infancem  recUvetn  monftians; 
Jefus  parvulus  in  Simeonis  amplexu  barrens  anitno  obverfabatury  quando  primam 
banc  Naturae  Pifturam  intuebar. 

Ca^cerum  &  quae  fuccinis  Concreta  adhaerent,  memotatu  non  jodigna 
puto :  Inter  hax  Algse  veficularis  &  tenuis  Folia  Rami,  radicibus  fitmicer 
infixis,  ex  fuccineis  Glebis  propuUulantes  inveniunt  locum ;  turn  filex  par* 
vulus,  eminentiori  libera,  latiori  parte  fuccino  obvoluta :  Alii  Glebae  Lumioa 
ferrea  agglutinata  eft  >  &  Segmenta  Lignoruro,  Conchylia,  variaque  alia 
adnafci  contingit. 

Animalculorum  fuccinea  Funera,  jam  Plim  &  Martiali  celebrata,  inteiH 
tiorem  Curam   expofcunt;    ultra    Triginta    fpecies  Infedorum    in  meis 
Succinis  numeroi   Mufcas,  Araneas,   Culices,  Formicas,  Papilione^  Apes, 
JMillepedes,  Teredines,  Curculiones,  Erucas,  Scarabaeos,  &  ex  Comutis  & 
Deauratis  aliquot,  &  '  quorum  nomina  memoriam  fubterfugiunt.    Sunt  qui 
-&  perfeaiora  Animalia  ^»cc/w  condita  memorant,  Ranas,  Lacertas,  Pifcicu^ 
los  ;  Qui  bus  ut  fidem  babeam  a^gre  a  me  impetro.    Hermam  decantata  Rans 
&XacertaefepuIcbra  non  uno  mode  mihi  fufpefta  redduntur.     Pifciculos 
.fraude  Artis  Succino  inclufus,  jam  aliis  animadverfum  eft.    Nativa  Animal- 
jculorum  Succinea  faretra  ab  Arte  elaboratis,  illo  maxime  diftinguis,  quod 
in  jftis  non  procul  a  fuperficie,  infeda  implicita  reperiuntur,  in  his  veio  mc^ 
ditulliuqi  occupant ;  /«/.    Artem  non  ita  feliciter  occultarent  EieBrotoreuts^ 
li  extimas    partes  ^cavaraot,    illifque  Animalcula  credercnt,    tranfludda 
jenim  Suninea  Lamina  fraudem  proderet.    Si  quoque  folidum,  punim,  nullis 
piffuris  hiaas,  nee  Cruftarum  Compage  diftindum  eft  Succinum  in  quo  fe- 
pulta  funt,  illud  non  a  Natura  fabrefeauro  fcias  moDumentum ;   pleracquc 
enim  Glebas  Succinea,  quibus.  Animalculorum  Exuvias   funt  repofitSB,  id 
quod  Millies  contuitus  lum,   corticatim  coherent,   aut  Fiffuris  hinc  jndc 
funt  iaterfedaj,  ex  quibus  &  pars  Exuviarum  aliquando  exterius  coofpici-   ' 
enda  prominet.    Neque  omnium  intra  Succinum  reconditorum  Animalculorum 
par  eft  Conditio :    Alia  fitu  obduda,  alia  nitida,  qu^dam  Succinea  fulgorc 
fplendentia  intueor :  Duas  Apes  &  Erucam  Nidumque  Curcuiionis  fitus 
obtexjt  J  Scarabaus  fulget,  ex  Mufcis  quadam  nitent.     Porro  alia  Vivacita- 
tem,  alia  Languorem  pra^  fe  ferre,  nonnuUa  quafi  Evigilantia,  cum  Conatu 
vinculo  ifto  fe  extricandi,  confpicies.    Quadam  Succina  Integrum  Examen 
Infedorum,  &  ejufdem  &  diverfi  Generis,  iuvolutum  commonftrant. 

Vexata  hinc  Curioforum  quseftio,  quomodo  Succinum  Animalcula  op- 
preflerit?  Non  pauci,  difficultate  Quajftionis  permoti,  Foecum  Arborei 
Sued  EleBrum  contendunt,  quafi  Refinis  aut  Gummi  Arborumadrepentia 
Animalcula  irretirentur  fecilius:  Verum  abfque  Experientiae  fuffragio; 
neque  in  Refinofis  aut  Gummofis  Stillis  hunc  in  modum,  fi  rede  memini* 
inclufa  Infeda  magno  numero,  fi  modo  uUo  Curiofitas  badenus  detexit^ 
extrinfecus  adhaerentia  confpeximus,  non  ita  fufo  liquore  obteda.  Alios 
Gravjtas  Argumenti  eo  adegit,  ut  negarent  efle  qu«  in  Succinis  videntur  Ani- 
malcula, Phafmata  ludos  iftos  dare.  Sed  Iradorum  aut  fedorum  in- 
Ipedio  bos  refellit,  manifefta  enim  Infedorum  fuperfunt  Indicia,  licet 
enim  Corpufcula  Animalculorum  vis  Bituminofa  ita  uibigat,  ut  Fibris  Suc^ 
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4M$eif  intercune&tibQS  vilbeia  condenlata  in  Lapidem  icdnrefcunt,  qnando 
£icilis  per  rariorem  Textnram  Infe&orum  Emuviis  Sucuweis  eft  comfnea- 
tVLSy  tamen  Corporis  alieoi  habitum  laculenter  difeemere  datur;  Apum- 
•que  noftrarum  Exovis,  interaneis  confaxnptis^  iflud  ob  ocolis  egregie  6r 
llunt. 

Funeftos  icaque  Cafus,  quibus  Infeda  i  Succims  func  opprefTa,  nc  re(^ius 
percipiamus^  repecendum  Memoria,  quod  infedis  ufu  veniati  fi  quando 
Tempcfiatum  aut  Hycmis  Injuria  compelluntur,  Cavemas  &  Latebras  ubi- 
que  quserere,  in  ibique  fomno  fepulca  delirefcere.  Quare  cum  &  Lirorca 
Latibula  non  unum  Genus  Infe&orum  fubincrec,  in  illifque  aliquando  liac- 
reat  invitum,  aut  obdormifcat,  Exhalationibus  BHummofis  i  caiore^fub- 
terraneo  in  laticem  colledis^  ubi  in  Macricem  Succinic  quz  Latibulum  ac 
Dormicorium  interea  pra^buit^  Liquor  deftillat^  eadem  implicat  &  obtegit, 
Gremioque  fuo  fufcepta,  quando  Succinum  evafit,  commonftrat.  Contin- 
git  Beftiolas  in  Dormitoriis  iftisaCalore  fubterraneo  excirari ;  aut  in  vi*^ 
vas  Fluor  Bitummfus  impingitur ;  fed  cum  nullum  vigilantibus  patet  £f- 
fugium,  eandem  cum  dormientibus  fortem  fubire  cogunturi  ut  tanien  for- 
tis  tunc  fuse  in  fepulchris  fuccineis  relinquant  Memoriam,  vivaciori  acque 
aiiimofiori  corpufculorum  Simulachro.  Firmat  noftram  Sententiam  iflud, 
quod  Succim  fepulta  infeda  plaraque  (int  ex  illorum  Genere,  quae  Caver- 
nas  in  Dormitorio  eligunt.  Majorem  partem  etiam  languida  ac  fomnolen*- 
ta  aut  mucofa  transparent.  Vivacia,  qux  cum  Nifu  oblu<Santur,  aut  Alas 
expandunt,  abitumque  parant,  rariora  puta  fed  tantam  Vivacicatem,  quse 
Amoris  iEftu  in  Coitum,  Animalcula  concitarit,  ut  ifto  nexu  Cohxrentia 
Succineus  Latex  involviflet.  Hofpitio  huic  fubterraneo  minime  convenire 
autumo ;  quare  qux  Culicum  Mufcarumve  iftos  Hymerxos  oftendunt  pha- 
retra  fufpeftis  adnumero. 

Speciofiora  alia  nunc  depromam  qus  Plantarum  Germina  finu  fuo  ob- 

velant.     Eft    mihi  in  quo  explicaca  Aigae  veficularis  Folia,  Alas    Aquilx 

'  expanfas,  &  Pedes  cum  Corpore  utcunque  adumbrant.    Aliud  Semen  Ti- 

li*,   ftipitifque  partem ;   aliud  FoUiculum,   didudis   Foliis  hiantem,   qua-- 

tuorque  Semina  complexum,   ex  quibus  Apex  medius  exfurgit,  Cauiiculo 

ad  SuperHciem  protenfo  &  prominente  ;  eft  quod  Mufcum,  in   Pergulae  S. 

Portions  Kortenfis  fpecicm,  fornicacis  Opcribus  compofitum  obtutui  fiftit. 

In  alio  Flofculus  minimus  marcefcens,  in  altero  Rofmarini  Sylveftris,  Pruf- 

fis   Korbi  d\6t\  Ramulus  tribus  FoUis  divifus  tranfparent ;  Rude  aliud  Algae 

niem6rat3B  Veficularis  Ramum  majcreni  per  Corricem  non  politum  often- 

tar.     Plura  ex  Mufco  villos  disjedos  obtinuere  ;  Nobile  autem  illud,  in 

quo  Pars  albefcens   Convallem  &  CoUiculum   Mufco  inveftitum  exhibet, 

fed  per  Speculum  quafi,   quando  ex  flavo  ignei  Coloris  Succim^  huic  ama?nil- 

fimo  Speftaculo  mirabili  Naturae  Artificio  quafi  Vitrum  eft  objeftum,  per 

quod  Mufcofi  apparatus  delicatior  eflet  Afpcdlus  :  Nee  vile  alterum  aqueo 

ladefcentis  Coloris,  quod  Villorum  Mufcoforum  crifpata  Congeries  nobi- 

litat.    Speftabiliora  hsec  Herbarum  Succtnea  Monumenta  quam  ilia    Ani- 

inalculorum  cenfeo.    Major  Copia  Corticibus,  Lignis  6c  Feftucis  intercex- 

torum  5  Feftucae  Pineae  vidcntur,   fpecie  iftarum  quibus  Formica:  Acervos 
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cxtrntmt;  vcrom  acMmiori  Exmnini  Foffilis  Ligtif  sc  Gbfticis  Mom^ 

mcnta  patuccunc  «     ,  .    .    .  i.      »^   .* 

Ex  Minerali  Regno  quoquc  odduoenda,  que  S^cimi  incuiia :  f^knOtm 
fepius  fapori  piompte  di  judicandtun  ;  Pyrites  quandoquc,  cvebrms  Femm 
de  quo  EleSlmoreuta  conqueruntur,  quod  non  nifi  cum  Detrimento  inftni- 
mentorum  cdiicatur  ;  Armatiata  quoq«e  Aurea  &  Argemes^  di\nalfis  coag- 
inentatis  Partibus,  in  impuro  confpicitur.  Sed  &  Aquae  Guttas  incro  recep- 
tas  divcrfis  Alveis  ftagnantes  Succma  detinent :  qui  effluit  Liquor  fiilfus 
aut  fubfalfus,  aliquando  &  infipidus,  non  exficcari  ;  ab  aliis  cum  Luwu 
crefcere  &  decrefcere  Liquor  traditur  ;  habeo  in  quo  cxficoatus  eft  ;  habeo 
in  quo  percnnat  femper  idem.  Quaecunque  autem  ex  Plamis,  Mineralibufue 
Succinum  compleftitur,  cafu  hand  abfimili,  dum  in  Matricem  illapCi  font,  a 
Fluore  Bimminofo  obfefl'a  atque  occupata  intelligo.  Aquearum  Gutcarum 
intra  Succinum  occlufarum  fingularis  Ratio  cpgitanda :  Udam  Matricem^ 
•calida  Bituminofn  Exhalatio  obfepfit,  intro  compulfa  Aqua  a  calore  fubrer- 
raneo  confumi  nequiit,  &  ob  Copiani  circumftantis  Bitumhtofi  Laticis  nul- 
lam  Rimam  qua  drfilueret  invenic  ;  prfiBclufo  itaquc  exitu,  captiva  fe  iodn- 
di  pafla  eft  ;  Conatum  elabendi,  quando  in  Arftam  coaifta  foit  Gutta^  ma- 
nifeftis  Indiciis  quatdam  Gleb«  produnt. 

Fojjtle  Succinum  dccktravimus  i  Metallis  ramen  non  effe  accenfendum,  vcl 
illud  arguit,  quod  nee  duftile  fit,  nee  liquabile;  ficubi  enim  in  Fluorem 
deducitur  foliditati  ejus  mult?um  decedit,  contra  quam  Metallis  cvcnit. 
Fuerunt  q^ui  Succimm  fundendi,  &  parva  Frufta  in  unam  Molem  falva  Fir* 
mitate  uniendi  Artem  k  tencre  afleverarunt.  Ego  variis  Experimentis, 
dum  Fufioni  Suceini  operam  dedi,  fruftra  iftud.  tentare  didici^  fiquidem  fali- 
um  vis,  aqua  maximum  Succin&rum  Robur,  inter  folvendum  avol^tt  :  ncc^ 
a  Fuga  retinetur,  nifi  addito  aliquo ;  eo  ipfo  tamen  Soliditas  corrumpitur- 
<^od  fi  calor  tarn  blandus  admoveri  poffet,  qualem  Natura  in  Animalibus 
humente  Vapore  mi  feet,  non  defperandum  Arti  putarem ;  Globus  enim 
Succimm  in  Ovis  Ventriculo  repertus  ex  pluribus  minutis  coagmentatus 
oft,  reliftis  jtunftura  ubique  Veftigiis  ;  q\xx  ipfa  nee  Fuforium,  fed  tepidum 
Glutinandis  commodum,  Ignem  a  Natura  adhibitum  fuifle  indicant.  Fufo 
fuecina  quibus  fceleca  obdu<9ra  atque  fuccinea-  Funera  venditata,  Vernix 
font,  uti  amiciflimus  D.  Vogeding  optime  monuit.  Solvi  olim  Succimm  & 
liquefeci,  (bio  Tgnis  adminiculo,  nulla  alia  re  admixta,  fed  fragilius  jufto 
comperi,  imminuta  Colons  Gratia,  Salinis  Minutiis  qua*  Lateribus  Vafis 
adhwebant  caufam  reddentibus.  Iilulto  minus  ad  Tirrarum  aut  Salium 
Clajfeift  Succinum  referendum  erit  ;  quum  Terris  arftius  cohaereat,  &  Salt- 
bus  fij:  pinguias,.  titriufque  etiam  humidius.  Ad  Bitumina  &  Sulphura  pro- 
pius  accedit;  ut  tamem  Durities  ipfum  ab  his  difcriminet,  tarn  dura  enim 
ac  folida  pura  Bitumina  aut  Sulphurn  nemo  indicabit. 

Durities vero  Suuinum'mttr  Lapides^  'Splendor  inter  G0nmas  coHocat ;  ne* 
qufr  Fragilitas.  objiciatuc;  Fragilis  Sc  Gngntes  GemTmtque  G^mmis  {olidiorts,. 
nec;  tamen-  popterea-  Loco  morentur  l  EkEhrawma  fat  is  dura<  SUccina  ex- 
geriuntur,.  ftlba  in  pri'mis,  ut  fern  Acicm  hcbetent  j  Tormentaque  ct  Mop- 
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taria  Ludicra,  i  Palvcris  Pyrii  Explofioiic  illarfa,  Soliditacem  docent.    Summa 
^iwxi  Succitti  ex  duritie  &  foliditate  Gloria :    faceflant  itaquc  friabilia  ao 
TOgilia,  qux  Ignobilitate  contempta  ab   Arte  rcjiciantur.     Sed  Virtutuai 
qua  Succinum  i  reliquis  Gemmh  difcernunt,  pnecipoa  antiqois  vifa  AnraSH^ 
'M,  nt  Ek£hka  ipfis  vocarentur  Corpora,  qua  fecultate  trahendi  quidj^am 
ad  fe  pollcrent ;    &  celebre  hujus  Virtutis  Nomcn  Platonis  etiam  ingeniura 
in  expiicanda  cxercuit.     Recentior  iEtas,  qua  res  naturates  ititentiori  E)C* 
ferimentormn  cura  cxploraf,  aliis  Gcmmis,  Lapidibus,  Vitris,  Bituminofisv 
Refinofifque,  Sulphuri,  Afphalto,  Lacca,  communem  vim  aurahanii  advct-^ 
tit.     Reliquis  tameii  Geww/V  fortius  &/ccfifK»fattraher,  ut  quod  attrituin  pin- 
guia  Effluvia  caque  Tenacia  copiofius  emittit :    Virtutem  enim  banc  deoiis 
|>articuiis  adfcribendam   perfuafit  Experhnenttm^  quod  de  Celopfjoitia  gemina 
cepi ;  altera  enim  poft  olei  deftillationem  excepca  pariter  fe   EleEtrkam  addu* 
ccnda  levia  probar  ;   altera  vero,  quam  poft  Ballami  nigri  Liquorem  cxcmi, 
Ticct  Nitida  &  quail  Vhrea  efTet,  nullam  vim  aitre^endi  exferebat ;   nimirum 
ilia,  aliquid  Pitiguedinis  retinuit,  hcBc  vero  Capitis  Martm  inftar  omni  Bitnmi* 
nofa  Phiguedifte  prorfus  exuta  foit.     Vetcres  quxdam  exceperunt,  qnar  non 
adduceret ;  Syrnpathia  &  Antipathia  Miraculo ;   perperam  adm'odum  Aqui-* 
dem  &  Ocymum  &  oleofa   &  humida,  ipiafque  aqueas  Guttas  i  Succim  at* 
trahi  pro  lubitu  demonftro,  indgni  &  polita  Gkba  admota ;  eleganci  fpeStacub^ 
quando  effltviis  Ingredient! bus  Gtuta  in  BuUam  adfurgit,  aue  quando  pendu- 
(a  traniilit.      Sed  &  in  Corpus  humanum  hac  Virtute  Sucdmmt  agit ;  frufto 
Cervici  alligato  partem,  quam  leviter  attingit,  lent  Sudore  ManeSiam  tada 
percipies.  'D.Bojle^  Anglia  primo  JEiwr/^^  erudi  tar  maximum  quondam  Decus^ 
enarrabat  &  incredulo  mihi  afleverabat,  illuftris  Profapiap  Virginem  Globu-. 
forum  grandiorum  ladei  albefcentis  Corolla  ita  affedam,  ut  os  in  tremorem 
&  quafi  Spafmm  ageretur,  quoties  CoUo  fu^enfam  geftarct,  remota  vero 
Corolla  Tremorem  ceffaflfe  &  Convulfionem.    Emcaciam  autem  attradendi  Hu* 
mores  in  Fonticulis  ouidam  Globulis  Succineis  perfenfere. 

Propria  Succino  eft  Fragrantta,  qualem  nulla  GemmaHtm  exBalat ;  nequc  cir 
reliquis  Nature  Foetibus,  Artmtatka  fortis  quidquam  parem  odorem  fpar- 
gir  ;  non  TTjus^  non  Myrrha,  non  Campkora^  nee  Maftiche :  in  refinarum  intra 
Formicarum  Acervos  abditarum  Globulis  imitamcntum  habes  Odoraminis^  fed 
ut  in  attritis  &  accenfis  difcrimen  fe  prodat  illico.  Divcrfos  eft  Flanforum 
five  Igneorum  ab  albefcentibus  Odor ;  illorum  pmguia,  adecqtie  ttandiora^ 
horum  falfa  &  acriora  funt  Effluvia,  quae  baud  fimiliter  Nares  afficiunt.  Pc-* 
culiaris  quoque  inter  Gemma  s  Sttcciniscfi  Sapor ;  fed  &  hie  variat,  uti  Oleofa^ 
rum  8c  Salinarum  Farticularum  variat  Mifcela ;  alba  Fibras  Lingua  pangMV 
fiava  non  item.  A  plerifque  Gemmis  &  Colorum  Varietate  differunt :  nigto* 
rem  refugiunt ;  Opaca  raraixint  reperta  ;  fuperant  inter  Pura  peJlucida.  De-; 
nique.  Levitate  parem  vix  nominabas  Gmmam. 

'  Princeps  Virtus  Corpori bus  Animalium  mederi,  ad  quam  Glmam  nulla 
^emma  aeque  accidit ;  crudum  citra  Artii  Operam  eft  falutare  ;  five  intus  five* 
cxtus  applicetur,  Indis  &c  Qjinenfibus  fuffizus  in  deKciis  habctui*,  UtiniuxiUm' 
degeneret ;  fed  Catarrhis  ex  Pituita  fuffimentum  prodeflc  vulgus  notavit  j  Ex-^ 
halattQmbufque  Sucdnris  Alexiphamacis  acceptum  quondam  tficrunt  EkUroio^ 
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reuta  Regimontani,  qaod  ipfi  a  Pefte  manferuht  intaSi ;  ccrte  non  efficacioo 
adverfus  Contagia  faffitus,  quam  ex  Succino ;  nieque  uUi  ex  Fodinis  litoris 
Sudavici  gravels  mtpeftileMes  erupere  unquam  Vapores.  Fluxionibus  Capitis 
alba  perpolita  Succina  funt  proficua,  Cervici  alligata  humores  avellunt ;  blan^r 
da  quoque  Oculis  Flavmm  affriftio  ;  &  Fonticuljs  Succinei  Globi  lenias  in- 
duntur.  In  Pulverem  contufum  ad  Vrimm  ciendam,  ad  Cakulum  pfopclleor 
dutn,  ad  Mulicbris  Sexus  menftruum  Profluvium  movendum,  mulcam  va- 
lere,  fi  csctera  funt  paria,  quotidlana  loquitur  Exferiemia.  Dono  a  generofa 
Dormna  acceperam  Calculum  plurimum  Unciarum,  duos  Articulos  Digicorum  & 
iupra  latum,  tres  longum,  quera  carnificem  Ruftica  in  Sinu  Pudoris  tecs 
Menfes  pafla  erat ;  date  Succim  AIbi  Pulvere,  Cochlearis  Menfura^  felicitec 
Carnifiiinoi  liberata  eft  ;  ipfam  aniculam  ad  me  adduci  curayi,  ut  omnia  ex- 
quirerem  aauYOiias^.  Pariter  Succini  Pulvis,  Vino  infufus,  hinc  fub  opercula 
incoftus,  calido  Vino  epoto,  &  Urinsc  &  Calculo,  &.  Menfibus  trahendis  inr 
fervit,  quaravis  minus  efficaciter.  In  memoratos  Vfus  Medkas  prajftat  album: 
fumere ;  idWs  enim  maxima  in  his  enitet  Virtus. 

Magifierium  Refinofum  ialubriter  Pilula>rum  Forma  ufurpatur,  nee  BalfamA 
Cjpaita^  ctdtt;  CiveUrina  cienda^  five  Pituita  generanda,  five  Gomrrhaa  temfe- 
tanda :  Idem  CephaJicis  EmpUfiris  convenit.  Colophcma  Diafhoretkis  quibufque 
fie  Stomachiiy*  Emplaftris  congruit  >  commodo  maximo  fi^  adverfus  Paraljfin^ 
jipophxiam,  aut  Epilepfiam,  auteciam  Gvi»fr^ni^OT  muniendx  funt  Partes^  fump- 
tu  minori :  Debilitatos  ab  Arthtitide  Axtxxs  benigne  fbvet  Oleum  Succini  Europ^^ 
ic  A/ia  prxclarum  prsebet  Medicamen,  fed  impcudentia  Medicaftrorum  in- 
&miam  incurrit  >  fiquidem  in  GonorrhaOy  Calculo  &  Menfibus  fuppreiSs  fkpe. 
jn^xitiumaegrotisceffit:  Parca  ejus  fit  dofis,  Gutta  una  &  altera,  aliquot 
Drachmis  facchari  vires  impertit :  Frigido  Pituitofo  Cerebro  una  GuttulaVer^ 
tici  >ut  Suturis  illita  medetur,  GcJDpio  excepta  Auribufque  admota  FJatus  & 
Tinnitus  difcutit,  Ambufias  frigore  partes  reftituit  ;  Partui  difficili  fert  opcm,, 
quod  vel  Veterinariis  mPruffia  innotuir^  quamvis  his  Pulvis  magis  in  ufu,,  Ole^ 
urn  autem  eligendum  quod  Aerium,  nulla  ab  igne  nota  Empyreumaiis  imprefla^ 
Albefcens,  fubtiliflimum  &  fragrantiffimum.  Salts  Vblatilis  Succinei  contra. 
Epikpfiam  aliofque  affedus  Cephalicos  a  Pimita  oriundos  decantata  eft  Medi- 
cina  r  Sed  &  Diureticum  infigne  praeftat.  Effentia  Succini  eft  OA/ fubtiliot 
poptio^  adeoque  eadem  de  hac  tibi  promittis  commoda,  fed  qua:  Spiritus 
Vinl  Mixtura  diluta  eft  latgius  in  ufum  aflami  poteft:.  valeu  quoque  ad  ar^ 
cendam  Gangrenam  extxis.  Sunt  cp\  Phlegma  medicamentis  adnuroerant :  Sed 
quodcunque  ipfiineft  Virium,  Olei  atque  Salis  reliquii^  deberur,  quibus  fi. 
^'^  privatur  Ftuuum^  ac  fum^fis  Exhalatimkm  imbutum  reftat.    Quod  poftrc- 

mum  deftillac  craflum  Oleum  non  nifi  vulgo  in  frigidorum  Artuum  Mede- 
lam  convenietji  Empjreuma  enim  graveolus  leddit^,  uc  latius  acftimem-  ifto  ab- 
ftinere,  &  Colophoniam  integris  Viribus  fervare. 

Hl.«d?unicum  adjicio^  me  jufta  Analyfidvtdu  Natunc  pura  ab  inapurisfepa-^ 

rando^  blando  in  (uhRdiuVi'^^ndvocais  Igne,  vjres  Succini  omnes  ita.coadunare,, 

vfifaha  Wragraniia^naiivay  PinguiuniS^  Salinarum  Particul^um  (afva  quoque 

B^^ia^y  externo  intemoquc  ufui-  idoneum  Remedilirn  evadat*.   Balfamum 

^     Smuiiiawk  voco^^  in  qijxo  xemocis  teixcftribus  graveole^cibus  parcibw^  volati^ 
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Tiores  atque  delicatiores  amkiflimo  Huoris  nexu  Arf^a?  coharrent,  nullo  a^ 
Jieno  in  Socletatem  admifla  Quicquid  a  Succino  crudo  auc  Arte  quomrdo- 
cunqut  fraparato  expcftari  potcft,  citius,  tutius  &  jucundiiks  a  noftro  Baljcimo 
pra^ftabitur.  Interne  forma  PilularurH  commodiffitne  aflbmitur,  aut  Boli ;  ex- 
terne  Apopfe&ici,  cujus  &  Colorem  prsc  fe  fert,  Balfanti  in  modum  applica- 
tur,  Gingivis,  Linguat,  Palato,  in  Deliquiis^  in  Pa/jtonihs  Hyfierids^  Epilep" 
tkisy  Paralyticis^  cum  frudu  affricatur ;  Prophylaxeos  ergo  quavis  feptimaua 
bis  terve  Crana  j,  7,  ro,  imo  15,  tuto  ufurpanturi  fimiliter  in  Renum,  Ve- 
ficx,  Genitalium  certis  Morbis,  admixtis  Anodynis,  contra  tinnitum  Aurium 
quam  Oleum  affert  Medelam,  at  certiorem.  Non  male  apud  Hafmanrnm  8c 
EtmulierumBalf ami  Peruviani  Gratia  OleoSuccini  j[ungitur.  Aft.  felicior  Pl?- 
ruvianiSc  noftri  Balfami  Succinei^  adverfus  Gonorrheam  &  Fluorem  Album 
imprimis,  Societas  erit. 

Succinei  notior  eft  Deftillatio,  quam  ut  defcribi  opus  habeat.  £t  XX.  & 
retorta^huicnegotioinf^rvire  vafent,  verum  per  Rimas  multum  Olei  &  Sails 
clabicur  fi  XX.  adhibes.  VehementiflSmam  enim  Olei  &  Salis  vim  nullum 
Lutum  Philofophicum  coercebit;  praeftat  igitur  retorta:  Opera  uti,  attenden— 
dum  autem  ut  alba  (i  Salis  fi  Olei  copiam  elicere  (Etagis,  ut  Hava  eligas  ;  ex. 
lb  j.  albi  recepi  Salis  Volatilis  ^  TJnc.  quum  ex  flavi  lb  jV  vix  elicias.  Feli- 
cius  quoque  &  fuavius  Oleum  proveniet,  (i  polita  Fragmenta  aut  nitida,  tenuii 
Cortici  lucida  frufta,  quam  fi  impura,  crajfa  Crujla  inrjeftita^  aut  vulgarem 
ii/2/^r/7m  adhibueris,  nihil  autem  Succino  eft  admifcendum,  quamvis  Silices  & 
Arenas  addere  olim  fuic  in  ufu.  Abfit  Ignis  vehementia,.  ex  Arena  Calor 
fcviter  intenditur,  atque  jufto  Regimine  mox  cum  Phlegmate  iEtherea  Olei' 
portio  afcendit^  quam  limpidam  peculiar!  vafe  excipies,  ubi  flaveCbens  Ole- 
um prodilt  cum  Sale  VblatiR  ceffet  Deftillatio. 

Urgeri  quidem  potcft  Succinum,  ut  craffum  Liquorem  nigrum  fundkt,  pa- 
rumque  capitis  Mortui  nigri  &  fplendentis  inftar  Colophoniae  erit  Reliduum,^ 
fed  hoc  omni  viirtute  Olei  &  Salis  eft  fpoliatum,  ex  lb  fs.  albi  reftabar  Unc. 
hujus  Capitis  Mortui.     Sed  prafftat  aliqpas  Golbphonia  vires  relinquere,. 
quandb  gratibr  hujus  prx  fcctido  nigro  B^Kamo  eft  ufus.     Sal  Volatile,  quod: 
ad  Roftrum  Vafis  evolavit,  aut  Lateribus  adharfit,  calida  Aqua  abluitur,atq;:- 
ut  ab  admixtis  Oleoffs  particulis  feparetur,  Charta  humefaSiata  (blutio  perco-- 
latur,  tranfeunte  Sale,  reftirat  Oleum,  a  filutiom  percolata  poftea  fuperfluus- 
Humor  abftrahitur,  ut  fo-//tf  P^y/ relinquatur,  quae  frigori  exponitur,  atque 
fingulare  Salts  concrefcunt  Chryftalli,  Miliares  quafi  five  Grandinofi^     Alius- 
eft  modus  Sal  depurandi,  fi  feculehtum  vitro  longioris  Colli   inditum  Cine-- 
rum  aut  Arenarum  Calori  exponitur.     Nives  enim  Eloccis,  five  Spiculis  ad: 
fublimiora  Loca  evohntibus,  in  Fundb  impurior  pars  hxret,  verum  hare  Ope- 
ratic cum  jaftura  Vitri  &  Salis  eft.  con  j  janftaj    Quidem  &  Phlegmati  feparan- 
do  fiudent,  verum  rediUus  hoc  cum  Aqua^  quar  Sat  Volatile  imbibir,  jpngirur;. 
ut  pariter  SJtle  fua  exuatur,  nequc- r«7^r/if^»  Deftillatio  iili  conciUabIt  Virtu-^- 
rem,  nifi  a  Sale  Volatili'  illam^  acceperit,,  nee  gratus  Phlegmatis  Odor;,  ut  im 
Salis  Volatilis  Cbnfervationem  commendari  pofiet. 
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Accepi  ex  lb  k.Aibi  PhlepnatuilJnc.  quod  Salis  Succinei  iapore  crat  Tm-^ 
butum,  repetica  autem  Deftillatione  fumum  folum  fapiebat,  cetera  Fatuum 
&  ingrati  Odoris.  In  Ccrfophohia,  fi  non  prorfus  fuerit  cxufto,  aliqnid  Salis 
latitat,  quod  ope  Aquae  calidae,  mora  quadam  Macerationis  educes :  nonnuOis 
hoc  Sal  lixum  Succiin  audit ;  non  re6te,  quia  parilis  Volaticse  eft  ViFtutis^ 
Saporc  &  OJore  eodem  :  Colophoniae  autem  Vircutem  hoc  quodcunque  eff 
Salis  intendit.  Oleum  cmne,  at  alia  opera  depuretur  non.  opus  eft,  modo 
wrecipiens  vas  jufto  tempore  mutetur,  atque  rite  inftituatur  Deftillatio,  pu- 
riflimum  fiatim  accipies.  Qualitates  Olei  Succinei  ex  Bitumine  five  OJeo  T^r- 
ra  funt  derivandse,  qua  in  re  01,  BorriMo  minime  refragor ;  fed  quod  idem 
omnes  VirtutesSqccinei  Petra  Oleo  vuft  communes,  in  hoc  diflenrio  :  alte- 
ratum  enim  Succineum  Odor&  Sapor  ab  illo  Olei  Petrae  aut  Terra  diverfus 
demonftrat ;  at  Olei  ex  Ligni  foffilis  deftillatione.  Odor  Olei  Eetrac,  non  au- 
tem Succinei  Odori  congruic :  Credo  autem  Alterationem  Olei  Terrac  in 
Succino  Salium  intims  deberi  Combination!.  Quaenam  vero  ifta  fint  Salia 
determinare  non  licet,  ilia  ipfa  tamen  erunt  quae  Succini  Sal  Volatile  fua 
MJlura  progenerant.  Nullum  enim  eft  Succinum,  cujufcunque  fit  Colons, 
qiiod  Sale  Volatili  deftituatur,  atque  a  Sale  Volatile  omnis  ifta  peculiaris 
Fragrantia ;  quantoque  Sale  abundant,  tanto  in  attritu  Fragranthra  experieris. 
Ut  autem  temerarium  Naturae  Arcana  definire,  ex  Vitrioli  tamen  ManiaHs 
Corpore  Sal  iftud  Succineum  majori  ex  parte  componi  citra  Crimen  au- 
dader  aflero  ;  etenim  in  albis  Sale  Volatili  infigniter  pollentibus,  &  Odo- 
re  &  Sapore  Chalcanthum  tale  manifefto  deprehenditur.  Sed  minime  com- 
•muniVitrioIo  Sal  Succini  adfcribimus;  Vitriolum  aheratum  fit  oportet,  quod 
tale  Virtutis  fingularis  Sal  Volatile  producit.  Efle  autem  Vitriolum  Prufft- 
cum  ab  aliarum  Regionum  Chakantho  diverfae  Nature,  Analyfis  inferius  decla- 
rabit. 

Certe.ab  Acido  Originem  trahere  Sal  Volatile,  acidus,  ifque  ,non  ingia* 
tus,  ferme  vinofus  Sapor  argiiit ;  ad  Spiritum  Vitrioli  PhilofapAictm  proxime 
haec  gratia  Acoris  in  Sale  Volatili  Succini  accedit ;  pungit,  minime  corro- 
dens,  affufoque  Spiritu  Vitrioli  non  effen^efcit  neque  ebullir,  nee  confumi- 
tur,  cum  Si^.  Salts  Armon.  commiflum  Bullulis  excitatis  cum  ftridore  ^bforbe- 
tur.  Subtiliflimum  hunc  &  gratiflimum  VoTaticum  Salis  Succini  acorcm  Mo- 
derationi  Bituminofarum  Exhalationura  vindicd,  qaemadmodum  Sp.  Vini  eum 
Spiritibus  Nitri,  aut  Salis  combinatus,  hos  initiores  reddit,  ut  dulces  au- 
diant.  Siquidem  dum  Bituminis  Particulas  difperfas  Calor  fubterraneus  in 
unumcogir,'*'^fit  ut  hxper  Ditiones  Vitrioli  tranfitum -faciant,  quas dumper- 
meant,  fubtiliffima  Vitrioli  Effluvia  eodem  Calore  excitata  fecum  rapiunt, 
minori,  majorive  Copia,  ^tqx^e^m  Matricem  Ligneaik  BXikmnt  ut  jundisfemi- 
niis  Succinea  pronafcatur  Proles. 

Succini  qua  in  Pollinem  terendo  redigitur,  levior  eft  Praparatio ;  equidem 
;parum  intereft  Pulverem  contendendo  an  terendo  minutum  exhibeas,  fcil. 
utroque  modo  prodeft,  vel  Brutorum  Exemplo,  quse  avide  Smcimrum  Minu- 
tias  devorare  annoravimus.  Verutntamen  quod  Divifio  in  minima  ad  facilio- 
rem  commiftionem  cum  Succo  nativo  Animalis  difponit,  non  inutilis  in  Medi- 
cina  ifta  erit  Opera.    Infufionem  Succini  aut  Codionem  prasterirem,  nifi  inter 
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Eu^Hla  Dotteftiei  msrito  hm  Pttpantiooes  locmn  fibi  daH  pofcerent  : 
certum  eft,  quod  Virtus  Succini  coquendo  in  vinum  tranfeac ;  fed  infun- 
deado  accpie  digercodo  rinmn  Saocnio  mediatttmi  impetrabis.  Eflenciam 
iive  Tiaftutam  afl^us  Suociiio  Sp.  Vini  parat,  qui  taroen  a  puris  albis  Fla* 
vedine  non  tingitur ;  an  Sp.  Vim  igneus  pras&et,  an  dilutus,  in  dubium  vo- 
^aueris,  itlnin  enim  Oieofie  hone  Saiins  partes  depofcunt,  verum  cedic  Sue* 
dnnm  vtriqiae  &  per  Digeftioois  quamcunque  moiam  necefle  eft,  uc  «Syp.  yini 
tandem  reddacur  dilncior,  prxferendus'  itaqoe  generoiior.  Felicius  autem  ^ 
TinBura  proireniet,  fi  Jiamema  tenuiffima  cum  Sp.  Vini  fociaveris  :  quidam 
Ol  Tartari  per  Del.  aut  Salis  Fixati  addunt,  aut  his  Sp.  Vini  acuunt,  uc 
major  vircus  &  ocyus  in  Spiritum  crairfeat,  non  male,  nifi  quod  alieoi  Par - 
ticeps  hiBc  evadat  TiuQura.  Sed  &  Ebullitione  in  vitro  oblongi  Colli 
Snocinum  felicius  diifolvitur,  ut  virtus  prompce  fuibipiatur,  &.  Spirit  us ' 
iUa  faCttPetBT  penituSy  id  qcrod  fbia  Digefiio  Jongiflima  Mora  demom  afle- 
quetur. 

Majores  Magifterium  ex  Socoini  extrado  per  Acidum  redi^re  fatege^ 
mnt,  nuUo  opere  Pnedo,  fi  Acidum  Succini  Pulveri  aflbciare  cupifi,  te- 
Tendo  idem  aflfequeris  redius.  Piieftantius  Magifterium  dabic  TwSmra  ^  st^ 
ftraRo  Sp.Vini  Refinofum  iftudeft,  imo  ipikRefina  five  Oleofa  Pars  Succini 
qualemcunque  mutationem  pafla ;  fiquidem  Sp.  Vini  quem  deftillando  re- 
cipis  Succineis  Viribus  impregnatus  intimam  fui  cum  Succino  uniooem 
indicat. 

Ligni  RffiUs  Fragmema  contuCiBi  Aqtut  CaUda  maccravi.    Lixivium  Tubdul- 
cis  jkuminofiMt  Martmlis  potius  erac  Saporis,    uc  segrc tandem  aliquid  Vi*^ 
triolici  perfcemifceres  ;  fed  ad  CbryflaHos  Salinos  congregandos  infpiflatum, 
magis  atque  magis  Vitritiicwn  Saporem  prodebat,    ipfique  GtrjftaJii  eundem 
referebant,    nifi  quod  primum  Manialis  Dulcedo  Linguam  afficeret  :    id  . 
quod  repetendo  Solutionem  &.Corporacionem  in   Chryftallos  denuo  ezpertus 
fum.     Exutum  Sale  Lignum  retortse  indidi  ,*    &  Calore  Aren^  intenfiflimo,:. 
ut  intra  vitrum  Frngmenta  canderent,    omnem   Humorem  elicui  :    Ladcus 
prorfus  erat  Liquor  qui  prodibat,    fpecie  Emulfionis  jimygdaldmmy    quadanr  ^ 
poftea  in  Superficie  Cuticula,  &•  fubfidentibus  in  Fundo  particulis  Caici* 
tormibus.     Odor  graviflJmus  Sulphureus  qui   totum  Hypocmftum  illtco  fir-- 
n)adebat ;    fed  propius    admdt^  Liqoore   Nans  Succineum   quid  percipie^ 
bant,  non  quidcm  Fr^y^mwrii  Glebac -aut  Olei,    fed  Phleffftatis  ,u^  poft.BFe?^ 
ftillationem  in  R^torta  refidui :  Sapor  quoque  quails  PhlegmatiSy    fumofus  ab  .^ 
'  Empyreumatey  falfo  Aciduli,   quidpiam  Guftui  intermifcetis.      Lafteus  Color 
in  Liquore  poftea  difparuir,  pinguiori  RlliSia  Cuticula..    Denuo  Partem  Igni  / 
feci  exponi,  fi  qua  Sal  Volatile  8c  puriores  Olei  GutMs  reiterata'  Deftillatione  - 
cxciperem  :  Verum  Salis  Volarilis  nihil  afcendit,    Oleofj?  autem  Particular - 
fubtiliores  twwf/iio^r,  non  amplius  in  modum  Cuticula  cohanrentes ;    q?ia:- 
dam  ctiam  Forma  Globulorum  pellucidorum  fundum  petieraiit,    igneo  Suc- 
cini Colore  confpicuar.-    Exigua-Portio  0/rf,  aliquot  Guttarum  ex.Ibj\Li-- 
quoris,  Sapore  &  Odore  Oleum  Petras  prorfus  imitabatur*      Globuli  vero,., 

Ut  in  Fundo  Rtfiuofi  apparetent,   levi  Goncuffione  Liquori  commifcebantur.- 
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Calciforrrcs  Particulx  tenuiori  tcrrcftri  Portion!  adicribendx  emnt.   Ignis  ri 
furUin  elacac. 

Lignum  ex  Retorta  cxemptum  Brunno  Ferruginei  erat  Colons,  multum 
Sulphuris  exhalalhit^  accenfum  inftar  Foraitis  Ignem  alebat,  Sapeificies  ejus 
levirer  Rubro  Pal  v.  fcuio  confperCa  fuerit. 

Crucibulo  impoiicum  per  tres  Horas  Ignis  cxcrcuic,  ctfrigeiatttin  pa- 
riter  Gnnalatino  quafi  Pulvifculo  obteftum  fuit :  Flammar  admotum  minus 
prompcc  Ig'iem  fufcepit,  nequc  diu  detinuit,  nedum  ut  Fomitis  inftar  frth 
(fagajjety  fpirabat  autem  Sulphur  auratum,  hujuCque  Saporem  commanfam 
•prsBbuit  ;  :accenfum  vcro  minus  *S«//^i&»m  exhalaiat  quam  <)uod  in  Asmta 
erac  rcIiAum  :  Colore  etiam  lucidiori.  Denuo  in  Crucibulo  ultra  no- 
vem  Horas  detinuimus,  neque  accendi  amplius  potuit,  fed  inftar  Amath 
iki  album  poft  Ignitionem  comparebat,  nuilo  Sulphuris  Odore.  Color 
•poft  tarn  longam  in  Crucibulo  Moram  ex  Grifio  partim  nigricans,  par- 
tim  fplendens ;  Microfcopii  ope  aliar  partes  inftar  Scoriarum,  alia;  inftar 
<:hrylocolte,  alia;  inftar  Cklcis  efformats  dignofcebantur.  Toftam  atque 
exuftum  fatis  Ligmm  felle  Vitri  admixto,  leni  Fuforio  expoTuimus;  & 
^cile  coierunt  in  Maffam^  qua:  Granule  dilparfa  Reguti  ManiaUs  exhi-' 
buit  poftea.  Dum  vero  in  unum  Corpus  ifia  Granula  fortiori  Igne  cogtvt 
^ntendimus,  CoKquata  cum  Regulo  Maifa,  ex  nigro  fplendens^  Vitrea  pro- 
du6ta  eft. 

Nativum  Vitriolum^  five  illud  Amiamhi-forme^  five  Fttfum  alterum,  attrita 
Chalybis  prodit  fibi  non  cum  Vemre^  fed  cum  Marte  Societatem  initam  ;  nul- 
lam  enim  Cupri  indicem  Rubedinem  relinquit.  Nativum  Amiantbi-forme 
.fol  u turn  &  in  C/;ryy?aZbj  redaftum  idem  confirmat ;  fubdulcis  enim  ac  plane 
Martialis  primo  Senfu  percipitur  Sapor,  qualis  Salis  five  Solutionibus  Mar- 
'tis  ChryftaUi  non  ifta  Specie  q\ia  Goflartenfe  cmcrefcunt :  Solutionum  au- 
tem prius  depuigavimus  aflfufa  Urina,  atque  femotis  Faxibus  concrevit  Terra 
Foliacea,  reliquus  Liquor  OiryfiaUus  Sappharini  ferme  Coloris  inxquali- 
i>us  Angulis  exhibuit.  Cxteram  ex  Solutione  infpiflara  hincque  JFikrata, 
fuccedente  Evaporatione,  album  Oleum  prodiit,  quod  Furno  Piftoris  levi- 
tcr  calcinatum  Loricatas  Retortae  inditum  Sp.  J/ttrioli  intra  14  Horas  fo- 
dit  egregium,  qualem  ex  Oleo  Martis  alias  Officina;  parare  folent.  In  Col- 
xhotare  mukum  Salis  Olei  adhuc  latere,  ope  Microfcopii  exploravimus, 
ut  pateat  quomodo  Oleum  in  Colcliotare  Aeri  expofito  regenerari  intelli- 
'gendum. 

Terram  Cortkofam  ejufdem  cum  Ligno  Foflili  effe  Nature  Ignis  Examen 
confirmavit ;  leviori  Toftione  Opus  erat  ut  ex  hac  aliquid  Metallici  eli- 
ceremus,  licet  quod  obtinuimus  exiguum  eifet.  Ex  Luto  Cxruleo  olim 
per  Deftillationem  Spiritum  naftus  fum  Volatilem  Sulphurei  Odoris  & 
Bitumimfi  quid  in  Siiferficie  comparebat.  Terram  vero  Flavum  ad  Mar- 
tem  inclinare  adverti,  &  l^trUUci  aliquid  traxiiTe  ex  Confinio  Sapor  ai^uic 
&  Odor.  ^         ^ 

Inter  Repas  Opes^  antiquiffimis  Temporibus,  Thefaurus  hie  Succimrum 
repofitus    fuit  Regibus^   qui  Terras   Succiniferas   teauere  jam  olim  Succma 
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colligentlbus  ;  ut  Mflgnificchtia  Munerum  aliis  pares  eflent;    A  pud  Sclinum^ 
Rex  Germania(Prulpa  inttUigtnduSy  quam  Germania  tantis  opibus  Succineis 
nunquam  gavifa  fit)  tredecim  miUia  Librarum  Neroni  Donum  mifit,  non 
unius  fed  plurimorum  annorum   congeftus  Acervus.     Pruffia  inter  Regalia 
Crucigerorum  ordini  Succina  vindicavit,  aliquo  in  eadem  Epifcopi  Sambienjts  ju- 
re.    Atque  publica  Autoritate  Colleftio  eft  inftituta,  feveris  in  depcculaco- 
res  legibus.     Seceffione  Civitatum  ordinis  iErarium  accifis  Succini  reditibus 
non  leve  detrimentum  paflum  eft,  quamvis  obnixe  omnia  ageret  uc   intc^ro 
Thefauro  folide  pociretur.     Poft  Crudgercs  Ducum  Prujpa  qua:  tuerit  in  feve- 
randis  Fifco  Succinis  cura.    Annales  potius  eloquuntur  :  Deftinati   tamen  o- 
peri   memorantur  Litoris  Sudavici  Coloni,  quibus  ex  Capitaneatibus  Schn- 
kenfi  &  Fifchujtano  additi  funt  alii  :  Servituti  non   ftati  dies,  fed  fi  quod  cap- 
tura!  tempus  commodum,  diu  noftuque,  Hyeme  xque  ac  jEftate.    Stipcndum 
his,  Domus  inftrufta  &  Agellus,  atque  a  Tributis  immunitas  ;  hauftique 
vel  lefti  ^cc/w/,modius  modio  Salis  redhoftitur.  Rffili  prajfens  pecunia  ad- 
jicit  Auftarium.    Crucigeri  Dominuin  Succiuorum  vocabant  qui  Succineis  rebus 
prscerat ;   alicubi  &  Commendatoribus  ifta  Cura  incumbebat.     Sub   Diva 
Alberto  Magiftrorum  atque  poftea  Camerariorum  nomen  frequentius  fuit, 
Equeftris  dignitatis  viris  hoc  Munere  defungentibus  :  Noftra  iEtate  partem 
muneris  capit  Capitaneatus  Ftfchufani  Przfeftus,  partem  Felotiimm  pireftor, 
Adminiftratore  Litoris  peculiari.    Adminiftratori  Cuftodes  Litoris   Equites 
(Dimcnd  Keuten)  pratfto  funt  i  Equitibus  autem  adjundi  funt  feryi  Came- 
rae  {Hmmer  Mufta  )  qui  Pedeftres  cum  Equitibus   Munus  cuftodiendi  alter- 
nant, quandoque  fi  opus  eft,  &  horum  vices  obeunt. 

A(bniniftratorss  Officium  eft  ad  operas  ordinandas  jufla  edere,  Succina  un- 
dique  recipere,  congefta  Regiomontum  tranfmittcre,  Furta  prascavere,  de  in- 
ventis  difceptare,  &  Regale  fereniffimi  ubique  inviolabili  prxftarc.  Hujus 
etiam  eft  Sal  Colonis  diftribuere.  Equites  &  Servi  Camera  Litus  de  die  obe- 
quitant  a'ut  circumeunt,  ne  quis  Succina  tollat ;  iidem  tempeftates  obfervanc 
&  Colonos  fi  hauriendum  fodiendumque  convocant,  Poffumque  &  Hauftum 
recipiunt.  Nulli  Colonorum  Succina  detinere  domi  licet,  fed  ad  Equitem  aut 
aliuro,  cui  iftud  delegatum,  deferunt ;  quae  in  PiBamia  &  Neringia  Recentioris 
Litore  leguntur,  icnhz,  Felonii  ab  hisfufcipit.  Si  quando  Anguftia  temporis, 
iufigniori  Copia,  in  Litore  feligere  non  permittet,  Pomum  afportandi  Fa- 
cultas  concedetur ;  vi  juramenti  autem  proxima  Luce  eadem  reddunt.  In- 
ter hauriendum  &  fodiendum  Operariis  Sacculus  a  Collo  pendet,  &  Furti 
reus  habetur  qui  veftimento  Glebani  abdidit.  Recepta  a  Colonis  Adminiftra^ 
'  tcri  exhibentur  a  quo  Regiomonti  in  Succinorunt  Camera  reconduntur,  atque 
prafente  DireHcrre  Feloniorum  difcernuntur  &  divenduntur.  Olim  plures  Sue-- 
cinorum  Camera  erant,  Lcchfieti,  Dirfchkeimi,  Memela^  Germcvia^  fihgulifque 
{u\praeram  Magi  fir  i. 

Extra  Litora,  Succina  in  Pradiis  Fifci  reperta  PrafeSiis  funt  reftituenda  ;  qu« 
in  privatorum  Fundis,  fi  non  Privilegio  Domino  vendicari  poterunt,  Fifco 
necefie  eft  pariter  cedant ;  quamvis  haftenus  privatis  invidendas  ex  Succino 
opes  obtigifle  non  memini. 

Quondam  privatis  Succinorum  captura  crat  elocata,  ut  certa  Annua  fum- 
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ma  pr«fentis  Pecuniae  loooo  aut  iiooo  Talcrorumredimcrctur,pratcrqnam 
quod  in  Colonos  impenfar  eranc  feciend«.     Verum  plus  Qucftus  ad  Fifcum 
rediit,    pollquam  publica   Autoritate  non    folum  curata,    fed  &  divcndita 
funt  Succina,  certo  prctio  cuilibet  generi  Succimrum  ad  Menfuram  ftatuto. 

SuQcsnea  Rudes  Glebx  in  auaarium  pretii  difccrnuntur,  Capitales  (Hauh 
Stuck)  aliquot  Unciarum  pondere,  carius  veneunt ;  Tomatiles  (DMy)  Pat- 
ina Longitudinc  ac  Latitudinc  minoris  conftant ;  Minima:  (Kraufs)  his  ce- 
dunt.  lUis  autem  ,  qu«  aliquot  Librarum  pondera  aequant,  nulla  certa  eft 
^ftimatio.  Puritas,  dignitas  Coloris,  prctium  adauget ;  viliffima  habcntur 
impura  (Dihluc)  pretiofiffima  Alha  LaBea.  ^ 

Crucigeris  Dominis,  LuhecevJ^es  &  Stclpenfes  Succmrum  Commercus  incla- 
ruere  i  poftea  &  Gedanenfes  atque  Regiomomani.  Noftra  iEtate  Gedanenfium 
maximus  ex  Succinis  eft  Queftus,  poftquam  Mercatorcs  Prufftca  ad  fe  traxerc, 
EkBrotoreutarumque  Collegium  quat  Neringia  Recentis  Litus  offert,  folide  pof- 
fidet-  Cruda  Orientalibus  Populis  magno  Pretio  venduntur  j  Amenitque  & 
Perfa  dim  Regiomonto  afportari  curarunt,  Lucro  Civium  non  contemnendo. 
Caeterum  Ars  EleSlrotoreutarum  majorem  Queftum  facit,  Sculptura  ac  Cela- 
tura  aut  Tomo  varias  Figuras  inducendo,  ut  inter  pretiofiffima  habeantur 
ex  Succinis  fabrefafta  opera.  Operibus  pretium  intendit  fi  ex  eadem  Maffa 
Integra  confcfta,  fi  nobilioribus  Coloribus  funt  confpicua,  fi  rariora  Naturae 
Pigmenta  monftrant. 

Primus  ego  perfuafi,  ut  Lalos  &  GaEos  imitentur,  qui  EfEgiem  Rerum  Sc 
Animalium  Segmentis  aut  Teflellis  Genrntarum  ingeniole  comjponunt.  Et  fuo- 
cederet  opus,  fi  fupremi  Domini  jufla  accederent,  Facultafque  darctur  feli- 
gendi  qu»  ad  Vermiculata  five  Mu^va  iftiufmodi  Opera  requiruntur ;  etc*- 
nim  opaci  Colores,  quibus  Ars  maxime  indiget,  in  Succinis  occurrunt  rarif- 
fimi.  Nequc  folum  Arte  TcreuticUy  fed  &  Pharmaceutica  ex  Succinis  Lucrum 
redigi  poteft ;  quum  Agyrtae  circumforanei  adulteratis  Oleis  &  Balikniis 
Succinwum  tantum  Argenti  lucrentujr.  Pra?terea  Vemicis  &  Succino  magnus 
eft  ufus ;  atque  Lacca  non  cedit  Succinum^  fi  rede  prajparator.  In&Aores  quo- 
que  Pellium,  Rujji  imprimis  ac  Judai,  Succinum  opere  adhibent^  ut  &  horum 
Rjatione  ex  Succino  Queftus  promitti  queat. 

M  M  fori     LXV-  I  lately  received  from  one  that  livcth  on  the  fide  of  the  Baltick  Sea^ 

^^YL^itnt^  P^^c®  ^^  ^^^y   which  IS  fo  foft  that  I  printed  my  Seal  on  it.     It  is  yeUtrw- 

s^6^$zo6i.ifh  as  moft  Amber  is,  tranfparent  and  burning  as  other  Ambevy  but  its  Scent 

ftrpnger,  as  if  it  were  a  kind  of  Glutinous  Bitumen  >  and  yet  it  hath  been  caft 

up  from  the  Sea  this  Year,  and  was  found  among  other  Pieces.     A  very  ere-- 

dtble  Perfbn  related  at  the  iame  time,  that  he  had  been   Mafter  of  a  fmall 

Piece  of  Amber y  foft  on  one  fide,  and  very  hard  on  the  other>  wherein  lay 

buried  a  Fly. 

Md.Moz       Succinum  quod  Sigillo  cedit  inter   onmi.um    rariffima  quae  apud  nos  repe- 

^'riiinturi  merito  habetur  j  quippe  dum  vixi,  fi  bina  ilia  Frufta,  quae  penes 

me  habeo,  excipias,  ne  unquam  quidem  vel  minimum  Fruftulum  vidi,  ut 

tale  a  multis  Annis  foUicite  quaefiverim.     An  unquam  Frul^ulum,  altera 

parte  waUe^  ak^iSLduriJpnmmy  poilim  impetrare,  valde  dubito.     "\ 

LX yi.  Trhe 
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LXVI.  The  chief  Fi(her  upon  the  Mand  Poifomus  Sea  near  Dantzick^  in-  rfVu  Am. 
formed  me,  that  2  or  3  Tears  ago  filhing  in  this  Sea,  his  Net  brought  up  a  ,['4*'^' 
confiderable  large  Piece  of  xuWr^  Amber y  which  was  a  Rarity  he  prelentedtoM051.nl 
one  of  the  chief  Fathers  of  the  O/ivexAbby,  to  which  this  Sea  belongs.  Nowf*<icxiu^ 
fince  this  Sea  lies  high,  and  about  3  German  Miles  diftant  from  the  Ocean  ; 
and  fince  alfo  the  neighbouring  Woods,  that  bear  none  but  highly  refinous 
Trees,  cannot  be  reafonably  faid  to  furnifli  fuch  Amber,  that  Conjedure, 
whicli  imports  that  Ambsr  is  a  Bituminous  Fluid  Subflance,  hardned  by  the 
Aqua-aerial  Particles  upon  it,  may   receive  fomc  Confirmation  from  this 
Account. 

^   LXVII.  Having  occafion  in  'July  1^74,  to  view  certain  Foffils,  which  I  had  ^p^'^'i 
difpofed  into  divers  Drawers  in  a  Cabinet  made  of  Barbadoes  Cedar ,  1  obfer-  suJ^in 
ved  many  of  the  Stones  in  every  Drawer,  (and  fome  were  lapped  up  in  ^^'^^p^"J^i^ 
pers)  to  be  thick  covered  over  with  a  liquid   Rofin,  like  Venice  Turpentine  iRo/^ly 
tho*  after  diligent  fearch,  there  appeared  no  manner  of  Exudation  in  any  j^-^^'^f^' 
part  of  the  Cabinet.  '^"**  " 

Of  the  many  forts  of  Stones  I  there  had,  divers  efcaped,  but  not  any  of 
the  Hamatites  kind ;  having  therein  Manganes,  Scijhsy  Botryaiesy  &c. 
which  were  all  deeply  concerned,  and  amongft  perhaps  500  Pieces  of  the 
Aftroites  here  and  there  one  or  two  in  an  Apartment,  and  fometimes  more 
were  feized,  and  the  reft  dry ;  as  it  fares  with  People  in  the  time  of  the 
Plague  in  one  and  the  fame  Houfe.  I  further  obferved  that  Stones  of  a  fofc 
and  open  Grain,  as  well  as  thofe  of  a  hard  and  polifti'd  Superficies,  were  con-- 
cerned  in  a  manner  alike. 

*Tis  certain,  that  the  whole  Body  of  the  Turpentine  of  the  Cedar-Wood  was 
carried  forth  into  the  Air,  and  floating  therein,  was  again  condenfed  into 
ics  own  proper  Form  upon  thefe  Stones.  This  makes  it  more  than  proba- 
ble, that  odoriferous  Bodies  emit  and  fpend  their  very  Subftance.  Thus 
Camfhir  is  faid,  if  not  well  fecured,  totally  to  fly  away.  Again  it  is  hence 
evident,  that  there  is  great  difference  betwixt  the  Diftillation  of  Vegeta** 
ble  Juices,  and  the  Emiffion  of  Efiluviums,  or  this  natural  Diftillation: 
That  really  feparating  and  dividing  the  Subftance  into  diflferefit  Parts; 
but  this  carrying  out  the  whole  entirely  and  unaltered  in  its  Nature. 

LXVIII.   Non  folum  Succinum  &  Gagates  alleftant  Corpufcula,  fed  ^.^^j^^* 
AdamaSy    Saphirus,    Oirbuttculus,    Iris   Gemma,  OpaluSy    AmethyftuSy  Pfeudo-a-^u^esi  % 
daneasy    Briftolienfisy  BeriUus  iX   Chryflallus :    Item   HyacinthuSy  Granatus,  Bo-^'^^^ 
bemicusy  Vtirumy  &  ex  Vitro  five  ChryflaUoy  Gemma  Adulteratay  Vitrum  An^ 
timonii  &  Satumi,  Omnes  Fluores  ex   FodiniSy  BelenmiteSy    Sulphury   Majlix, 
Cera  figiUaris  ex  Lacca,  Rejina  Durior,  Arfenicum  fed  imbecillius,  &  Casio  fio- 
CO  Sal  Gemma,  Lapis  fpecularis,  &  Atumen  Rupeum. 

Rrr  2  LXIX.  1.  The 
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^rfcr^^fi      LXIX.  I.  The  Cevcral  Trials  and  Obfervations  of  my  own  about  Amber-- 
'  ulaiit  freece  havini;  long  kept  me  from  acquiefcing  either  in  the  vulgjir  Opinions,  or 


F  oflaiin,  greece  having  long  kept  me  from  acquiefcing  either  m  tne  vuigjir  Ajpinioas,  or 
*«;/JXthofe  of  fome  learned  Men  concerning  it ;  yet  I  confefs,  my  Experiments  did 
RXyif,  i.much  Icfs  difcover  what  it  is,  than  the  following  Paper  has  done,  in  cafe  we 
97'  ^^"5'I„ay  fafely  and  intirely  give  credit  to  its  Information^  and  that  it  reach  to  all 
kinds  of  Ambergreece.  And  probably  you  will  be  invited  to  look  upon  this 
account,  tho*  not  as  compleat,  yet  as  very  fincere,  and  on  that  fcore  credible, 
if  you  ccnfider,  that  this  was  not  written  by  a  Philofopher  to  broach  a  Para- 
dox,, or  ferve  an  Hypothefis,  but  by  a  Merchant  or  Fa^or  for  his  Superiors, 
to  give  them  an  Account  of  a  Matter  of  Fadl ;  and  that  this  Paflage  is  ex-' 
rant  in  an  Authenuck  Jcurnalj  wherein  the  Af&irs  of  the  Dutch  and  India 
Company  were  by  publick  Order  from  time  to  time  regifter'd  at  their  chief 
Colony  Batavia^  which  was  lately  taken  in  a  Dutch  Eaft-Indian  Priz^.  And 
it  appears  by  the  Paper  it  felf,  that  the  Relation  was  not  looked  upon  as  a 
doubtful  thing,  but  as  a  thing  from  which  apraftical  Way  may  be  deduced 
to  make  this  Difcovery  eafily  Lucriferous  to  the  Dutch  Company. 

'  Ambergreece  (fays  the  Journalift,  Mar.  1.  1672.)  is  not  the  Scum  or  Ex- 
'  crement  of  the  Whale,  &c.  but  it  ijfues  out  of  the  Root  of  a  Tree,  which  Tree 
^  hov)  far  joever  it  ftands  on  the  Land,  always /hoots  forth  its  Roots  towards  the  Sea, 
^  feeking  the  fVar?nth  of  it,  thereby  to  deliver  thefatteft  Gum  that  comes  out  of  it  z 

*  IVhich  Tree  otherwife  by  its  copious  Fatnefs  might  be  burnt  and  defiroyed.     Where^ 

*  erjer  that  fat  Gum  is  {hot  into  the  Sea,  it  is  Jo  tough,  that  it  is  not  eafily  broken 

*  from  the  Root,  unlefs  its  own  TVeight,  and  the  working  of  the  warm  Sea  doth  it, 

*  andfo  it  floats  on  the  Sea. 

*  There  zvns  fund  by  /j  Soldier  lo/  a  Pcund,  and  by  the  Chief,  two  Piecet 

*  weighing  5  Pounds.     If  you  plant  the  Trees  where  the  Stream  fets  to  the  Shore,  then 

*  the  Stream  will  cajl  it  up  to  a  great  Advantage* 

Jnjfiimai      2.  An  Ignorant  Fellow  in  Jamaica,  about  two  Years  ago,  found   ijo 
^"aiI^oK  Pound  Weight  of  Ambergreece  dafh'd  on  the  Shore,,  at  a  Place  in  thefe  Parts 
Ttfdway, «.  called   Ambergreece-Point,  where  the  Spaniards  come  ufually  once  a  Year  to 
•32.  i'-7i'.jpQj^  f-Qj,  j^^    rj^j^jj  y^^  Quantity  was  divided  into  two  Parts;  fuppofed  by- 
Rolling  and  Tumbling  in  the  Sea.     This  Man  tells  me  that  'tis  producea 
from  a  Creature,  as  Honey  or  Silk.    And  I  faw  in  fundry  Places  of  this 
Body,  the  Beaks,  Wings,  and  part  of  the  Body  of  the  Creature,  which- 
I  preferved  fome  time  by  me^     He  adds,  that  he  has  feen  the  Crea- 
tures alive,  and  believes  they  fwarnj  as  Bees,    on  the  SearShore,  or  ia 
the  Sea. 

titofctai     LXX.    r.     S.  Boccone  having  been    prefent  at  the  Coral  Ftjhing,    in  thr 
h  s.  p.    "Channel  of  Mefjiha,   which  feparates  Calabria  from  Sicilyj  relates  in  a  Letter 
^^^!^^l^^oi  \i\s,  written  on  that  Subjeft  to  Sigtiior  Af^rc/&e«/ at -P(//i,  that  before  the 
Coral  Fiflkrs  drew  their  Nets  out  of  the  Water,   he  immerfed  his  Hand  and- 
Arm  into  the  Sea,  to  feel  whether  ^he  Corai  was  foft  under  the  Water,  be- 
fore, it  was  dra^n  up  iri  the  Air,  and  found  it  altogether  hard,  except  the 
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Tound  Eqd,  which  having  been  bruifed  with  his  Nails,  be  found  it  made 
up  of  5 .  or  5  little  Cells,  full  of  a  white  and  fomewhat  mucilaginous  Li- 
quor, refembling  that  milky  Juice,  found  in  Summer  in  the  long  Cods  of 
the  Herb  called  FluviaUs  Pifiana  Foliis  DenticulatiSy  fpoken  of  by  ^oh.  Ban- 
hinus. 

This  CbraSine  Juice  he  calls  Leven,  becaufe,  having  rafted  it  himfelf,  as  well* 
as  the  Mariners  did,  they  always  found  it  of  a  (harp  and  aftringent  Tafte,. 
in  fuch  Pieces  as  they  came  recently  out  of  the  Sea  ;  thofc  that  are  dried^ 
lofing  that  part  of  the  Tafte  which  is  acrimonious,  and  retaining  only  that 
which  is  aftringent :  which  Change  of  Tafte  he  affirms  to  be  made  in  a^ 
bout  6  Hours  after  the  Coral  hath  been  drawn  up  ;    in  which  time  alfo,  the 
faid  Leven,  that  is  inclofed  in  the  Pores  is  dried,  and  hath  changed  its  Co- 
lour.    He  inclines  ftrongly  to  the  Opinion  of  thofe  who  conceive,    that 
the  long  Concoftion  of  the  Ferment  fixes  the  Parts,  and   produces  the  red 
ColouTy  efpecially  being  near  to  the  hard  Coraly  and  the  red  FermilHon^.  which^ 
furrounds  it. 

2.  M.  Guifofiy  is  of  Opinion,  that  Coral  is  fo  far  from  being  a  Plant,  thatu^*^  Gw^ 
^is  a  meer  Mineral  compofed  of  much  Salt^  and  a  little  Earth  \   and  that  *tis  J,"^!^*  ^' 
formed  into  that  Subftance  by  a  Frecipitatwn  of  divers  SaltSy  that  enfues  up- 
on the  Encounter  of  the  Earth  with  thofe  Salis ;   after  the  manner  of  the 
known  MetaSick  Treey  which,  in  a  very  little  time,  is  form'd,  and  encreas'd^ 
by  the  Settling  and  Combination  of  Mercury  and  Silver,  diffolved  in   Aqua^ 
Fortis,  and  afterwards  caft  into- common  Water  ;    the  Parts  of  this  Mineral^ 
and  Metal  joining  themfelves  one  to  another.     Which  thing  alfo  happens- 
in  fome  Jubterranews  Grottoes,  where,  by  a  continual  and  lone  Fall  of  Water;, 
drops  many  forts  of  Figures,  and  amongft  them  Shapes  of  little  Trees  aro- 
fermed.     This  Sentiment  he  confirms,  by  alledging,  that  he  can  (hew  K^Sdlt 
of  Coraly  which,  being  caft  into  Water,  and  there  diffolved,  upon  the  Eva- 
poration of  that  Water  by  a  gentle  Heat,  is  prefently  coagulated,  and.  con- 
verted into  ftore  of  fmall  Sticks,  refembling  a  fittleForeft. 

LXXI.  I.  The  Srowj figured  like  P/fXiit/,  which   ^ricola  calls- Trcchita^Trochit^ ee 
and  the  compound  ones  Entrochi;  we  in  Englifb,  St.  Cutberd's  Beads;  are  Oike?^.^!^*'^ 
the  Lapides  Judaici)  of  an  opaque  and  darkrccloured  Span  tho  I  have  oF  themiv.  Lifted, 
from  fome  Parts  of  England,  of  a  v)hite  Spar  or  Cavjke^  as  our' Miners  call  it.Jig'^^^P- 
They  all  break  like  Flint,  polifhed  and  (hining. 

Vinegar,  as  a  Menftruum,  will  corrode  and  diflfolve  them,  (as  wdl  as  all  Fop 
filesy  of  what  Figures  foever)  provided  they  be  broken  into  different  fmall- 
Grains;  and  if  the  Bottom  of  the  VefTel  hinder  net>  they  will  be  movecU 
from  Place  to  Place  by  it. 

The  Figure  of  the  Trochita-h  cylwdricar:  t\\e}Kmoik  Round  o^  Circle,  (wc 
fpeak  of  one  fingle  Joint,  which  A^icola  calls  Trochhes)  is  in  general  fmooth,, 
both  the  flat  Sides  ate  thidt^  drawn  with  fine- and  fmall  Rays,  from  a  cerrain* 
Hole  in  the  Middle  to  the  Circumference..  Two,  three,  or  more  eft  thefe: 
trjicbita  joined  together,  make  up  that  other  Stone,,  which  is  called  Entr^^- 

cbos». 
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chds.    The  Trochital  or  fingle  Joints,  are  fo  fee  together,  that  the  Rays  of 
Fig.  pj.  the  one  enter  into  the  other  Furrows,  as  in  the  Sutures  of  the  SkuB. ' 

They  are  found  very  plentifully  in  the  Scars  at  Braughton  and  iitocfe,  littlci 
Villages  in  Craven.    I  never  met  with  any  much  above  two  Inches  about ; 
•  others  there  are  as  fmall  as  the  fmalleft  Pin,  and  of  all  Magnitudes  betwixt 
i  thofe  Proportions.    They  are  all  broken  Bodies ;  fome  ihorter  Pieces,  feme 
.  longer,  and  fome  of  them  indeed  Trochita,  that  is,  but  fingle  Joints.    I  never 
'  found  one  entire  Piece  much  above  2  Inches  long,  and  that  very  rarely 
too  ;  in  fome  of  which  long  Pieces,  I  have  reckoned  above  30  Joints.  And  as 
they  are  all  broken  Bodies,  fo  are  they  found  dejefted,  and  lying  confufedly 
in  the  Rock  ;  which,  in  fome  Places,  where  they  are  to  be  had,  is. as  hard  as 
Marble ;  in  other  Places,  foft  and  Ihelly  (as  they  call  it)  that  is,  rotten,  and 
perifhed  with  the  Wet  and  Air.    And  though  in  fome  Places  they  are  but 
iprinkled  here  and  there  in  the  Rock,  yet  there  are  whole  Beds  of  Rock  of 
vaft  Extent,  which  are  made  up,  for  the  moft  part,  of  thefe,  and  other  figu- 
red Stones,  as  Bivalve,  Serpentine,  Turbinate,  &c.  as  at  Braughton. 

As  to  the  Injuries  they  have  received,  in  their  Removal  from  the  natural 
Pofture,  if  not  Place  of  their  Growth  and  Formation,  they  are  manifeft; 
for,  bcfides  their  being  all  broken  Bodies,  we  find  many  of  them  depreiTed  and 
crufhed,  as  if  the  Joint  of  a  hollow  Cane  fhould  be  trod  under  foot :  Thelb 
"F/j.  p2.  Crufbes  beine  alfo  real  Cracks,  as  of  a  Stone  or  Glafs.  Again,  Thefe  &(mes 
confifling  otmany  Vertebra  or  Joints,  they  are  many  of  them  (Irangely  Mfbh 
cated;  fometimes  two,  three,  or  more  of  the  Joints  in  a  Piece  are  flipped 
out  of  order,  or  rank  ',  and  fometimes  a  whole  Series  of  Joints,  as  when  a 
Pack  of  Crown.  Pieces  leans  obliquely  upon  a  Table.  Further,  Others  I 
have,  that  are  twifled  like  a  Cord ;  if  this  poilibly  may  be  reckoned  among 
the ^ Injuries.  'Laftly,  Some  have  their  Joints  indeed  even,  and  in  file; 
but  are  yet  fiuffed  with  a  foreign  Matter,  as  when  Bricks  are  laid  in 
Mortar. 

There  is  great  Variety  as  to  the  Thicknefs  of  the  Trcchita  or  fingle  Joints, 
fome  are  fo  thin,  that  they  are  fcarce  the  full  of  the  24th  Part  of  an  Inch ; 
others  are  a  full  quarter  of  an  Inch  thick  :  of  thefe  latter  I  only  found  at 
Stock.  .Betwixt  thefe  Extremes,  there  are  Joints  of  all  Meafures  in  divers 
Pieces;  but  in  one  and  the  fame  Piece,  they  are  moftly  of  an  equal  Thick- 
nefs. And  there  are  flender  and  fmall  lEntrochi,  or  Pieces,  which  have  as 
'    thick  Joints  as  the  biggeft  and  faireft  Pieces. 

There  is  alfo  fome  Difference  in  the  Seams,  or  clofingof  the  Joints.  Some 
:are  but  feemingly  jointed,  which  appears  by  this;  that  if  they  be  eaten 
down  a  while  in  diftilled  Vinegar,  the  feeming  Sutures  will  vanifh,  as  in  fome 
I  had  out  of  Staffer JJhire,  from  about  Biresford  upon  the  Dove :  Others,  and 
all  here  at  Braughton  and  Stock,  are  really  jointed,  and  the  Sutures  indented ; 
which  Indentures  being  from  the  terminating  of  the  Rays,  they  are  more 
fair  or  large,  according  to  the  Difference  of  the  Rays,  but  even,  equal,  and 
» regular. 
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We  havciaid  that  the  utmoft  Qrcle  is  generally  flat  and  finooth,  yet  arc 
there  many  other  Diflferences  to  be  noted ;  very  probably,  becau&  they  arc- 
Parts  of  different  Species. 

1.  Their  Joints  are  of  different  ThidkneiTes. 

2.  On  fome  Entrachi^  betwixt  Suture  and  Suture,  in  the  Middle  of  each 
Joint,  are  certain  Knots  in  a  Circle ;  the  Joints  thus  diftinguifh^d  are  ver^ 
deep  and  large,  and  are  very  frequent  at  Stock. 

3 .  There  are  likewife  of  thefe,  with  a  Circle  of  Knots,  which  have  many 
Knots  befides  on  each  Joint,  and  look  rugged. 

4.  Some  with  much  thinner  Joints,  which  yet  have  a  Grcie  of  Knots  in^ 
the  Middle  of  each  Joint ;  and  this  alfo  looks  as  tho  it  were  all  over  knot- 
ted ;  and  thefe  are  found  at  Braughtan  only,  as  far  as  I  know. ' 

5 .  As  fome  have  but  one  Circle  of  Knots,  others  are  knotted  all  over  the 
Joint,  and  rough ;  fo  are  there  fome  others,    which  have  a  Circle  of  larger 
Knots  in  the  Middle  of  each  Joint,  and  a  Cirde  of  leiTer  on  each  fide,  clofe  . 
adjoining  to  the  Border  or  Verge  of  the  Suture.    This  is  huge  pretty,  and  . 
they  are  found  at  Stock. 

6.  Others  betwixt  Suture  and  Suture,  in  the  Middle  of  each  Joint,  rife  r 
with  a  circular  Edge. 

7.  A  fmooth  Entrochos,  with  a  large  or  much  rifen  Edge  on  the  Middle  of 
one  of  the  Joints,  and  a  much  fmaBer  on  the  Middle  of  another  Joint,  and  . 
that  alternatively. 

8.  The  fame  alternate  Difference,  the  Joints  only  much  rounder  and  -: 
blunt,  and  here  the  Jcunts  are  viHbly  one  thicker  than  the  others 

p.  The  fame,  with  alternate  Edges  knotted. 

10.  A  double  Edge  in  the  Middle  of  every  Joint :  this  makes  the  Joints 
look  as  tho  they  were  exceeding  thin  and  numerous,  but  indeed .  they  are  .^ 
not  fo. 

11.  A  double  Edge  in  the  Middle  of  every  Jpint,  knotted  by  Intervals,  , 
or,  as  it  were,  ferrate  Edges. 

Some  of  the  Pieces  of  moft,  if  not  all,  of  the  Drfferences  of  thefe  Entrochi,  Fig.  ^av.* 
are  ramous,  having  lefs  Branches  deduced  from  the  greater,  and  that;  with- 
out Order.    Thele  Branches  are  deep  inferted  within  the  Stem,  and  by   be-  ^ 
ing  feparated,  leave  great  Holes  in  the  Sides  of  it, .  The  Rays  in  the  Joints^/-  ^-^ 
of  the  Branches,  run  crofs  to  the  Ray"?  of  the  Stem.     On  thick  Stems  are    ^'^^*' 
fometimes  very  fmall  Branches,  but  moftly  the  bigger  the  Stem,  the  thicker  : 
the  Branches.     Some  of  thefe  Branches  are  branched  again  ;   yet  I  find  not  : 
any  of  them  above  one  Inch  entire,  and  yet  adhering  and  inferred*  into  its  r* 
Stock  or  Bole,  -and  for  the  moft  part  not  above  a  Jbint  or  two.    The  Bran- 
ches are  known  from  the  Stem,  by  being  a  little  crooked,  and  fomething  ^ 
tapering  or  conick. 

We  meet  but  with  few  Pieces  (befides  the  Branches)  that  are  not  exaftly ;' 
cylindrical,  fetting  afide  the  Injuries  above-mentioned.     And  amongfUthoie  j^  ^      .^ 
few,  fome  tapering  at  both  Ends,  and  much  fwelled  in  the  Middle  >    others    '^*  ^^' 
figiued  like  a  kind  of  Fruity  or  Lafis  Judaicus^  yet  truly  EntrocH,  and  joint- 
ed^. 
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cd,  notwitbftanding  this  Shape :  Upon  a  fmall  Stalk  if  two  or  three  Jotnts^is 
fuddenly  raifed  an  oval  Bottom^  broken  off  alfo  at  both  Ends. 
j:^  To  thefe  we  fliall  add,  what  feems  to  have  been  SummiiateSy  or  Fc^gia  ; 

long  and  (lender  Pieces,  with  a  little  Button,  hollow  on  the  very  Top ; 
which  Top  fcems  not  to  have  been  divided  or  broken  off  from  any  thing 

clfe. 

Thcfe  Hollows  are  fometimes  filled  with  Earth,  and  fometimes  another 
Entrochos  is  inqlofed,  like  a  Pair  of  Screws ;  and  which  is,  as  it  were.  Pith 

lothe  other. 

Of  thefe  inward  Entrochi^  fome  I  have  which  are  tranfparent.  Thefe  Hol- 
lows or  Piths  are  of  different  Bores,  but  moft  are  round  z  And  yet  there  are 
of  them  in  great  plenty  at  Stocky  whofe  Hollow  in  the  Middle  is  in  the  de- 
JTjj  gj  .gant  Fafhion  of  a  Cinquefoil;  and  the  Rays  of  the  Joints  of  thefe  Emrochi, 
'  are  much  deeper  and  fewer  in  Number,  than  of  any  other  yet  obferved  by 
me.  Thefe  alfo  are  fraooth  jointed.  This  is  moft  furprizing,  and  I  know 
not  any  Vegetable  whofe  Pith  is  perforated  in  fuch  a  manner. 

Laftly,  We,  in  thefe  Rocks,  find  certain  rude  &ones  of  the  Bigness  o(lVd' 
«..      ^  nuts^  which  have  many  Impreffions  of  Irochita  upon  them,  as  though  they 
J^*  g    had  been  the  Roots  of  them.    And  when  thefe  have  been  a  little  cleanfed  in 
^  *  ^  '  Vinegar y  thefe  Impreflions  appear  more  than  cafual ;    for  the  Subftance  that 
covers  them  (if  not  the  Stones  themfelves)  is  Spar,  and  the  Impreffions  are 
round  Holes  with  Rays,  like  thofe  Holes  which  we  faid  above  the  Bran- 
ches jnade  in  the  Sides  of  the  Stock,  when  broken  out  from  them.    I  have 
found  fome  of  them  moft  elegantly  figured,  intire  and  compleat  at  Stwiy 
amongft  very  many  others  ftrangely  fliattered  and  defeced.     One  is  in  the 
.Fafhion  -of  a  PinerApfle,  or  Cone,  with  a  hollow  Bottom,  about  the  half  of  an 
Inch  deep^  and  as  much  over  at  the  Bottom  :  On  the  very  Top  is  the  round 
Figure  of  an  Entrochos  broken  off ;    round  about  the  Bottom,  or  Bafis,  arc 
five  fingie  Feet  at  equal  Diftances,  in  the  Figure  of  Crefcents.    The  Stone 
is  incruftate,  or  made  up  of  angular  Plates,  viz».   The  Bottom  is  compofed 
of  5  Plates,  which  we  call  Feet ;  the  Middle  of  the  Stone  of  y  other  Plates, 
all  of  a  fexangular  Figure ;  and  the  Top,  Stone.    All  other  Plates  are  fmooth 
«on  the  out-fide. 

Another  is  mnch  after  the  fame  pyramidal  Fafhion  ;  the  Bottom  0>nvex, 
about  an  Inch  and  quarter  over ;  on  the  Top  is  the  lively  Lnpreffion  of  an 
Entrochos  broken  oflf,  or  rather  a  Trochhes  yet  remaining ;  round  the  Bafis  are 
5  double  Points  or  Feet,  at  equal  Diftances,  all  broken  off,  and  fomewhat 
in  the  figure  of  Crefcents.  This  Stone  is  alfo  incruftate,  or  covered  with 
fexangular  Plates,  which  are  rough.' 

Of  thefe  figured  Plates^  I  find  great  Variety  in  the  Rocks,  broken  off,  and 
heaped  together  in  great  Confiifion,  which  yet  manifeftly  belong  to  the  above- 
defcribed  Stones.  Some  of  the  faireft  of  them,  at  Braughton  and  Stock,  arc 
Pentflgonousy  and  as  broad  as  my  Thumb-Nail,  hollow  on  the  fide  like  a  Difli ; 
convex  on  the  other  fide,  where  are  certain  eminent  Knots  about  the  big- 
.•nefs  of  a  fmall  Pin^s  Bead,  fet  in  a  kind  of  fquare  Order :  This  Plate  is  fome- 
what thin  at  the  Edges,  and  yet  blunt.    Others  are  Pemagonous,  and  fome* 

what 


^tiac  convex  above^  but  not  hollow  undemealhi  iind  without  thefe  eminetH 
Knots »  the  Edges  as  thin  as  ot  a  Knife^  and  iharp.  Ochers  of  thefe  Penta^ 
gpmus  Plates  are  convex  on  one  (ide^  and  fomewbat  hollow  on  the  other, 
'  thick-edged,  one  of  the  five  Sides  only  is  indented ;  the  indented  Side  is 
ever  the  thinnefi,  and  the  Stone  is  moft  floped  towards  that  fide.  Note^  That 
there  are  many  amongft  thefe  laft  indented  forts  of  Plates,  which  are  chan-- 
celled  on  the  concave  Side,  and  otherwife  notched.  One  of  thefe  Pentagonms 
Plates^  from  TVansfcrd-^bridge  in  Northampton/hire,  has  one  of  the  5  Sides  thick 
indented  ;  the  convex  Part  has  in  the  middle  a  raifed  Untlo^  like  fome  antient 
Shields,  and  round  about  the  Sides  a  Lift  of  fmaller  Studs  ;  and  fome  from 
£ugthorp,  under  the  Woolds  in  Torkjbire,  are  much  like  this. 

The  Sexangular  Plates  axt&n^m^  fave  here  and  there  one.  Some  of  them 
are  a  little  hollow  on  the  one  Side,  and  convex  on  the  other,  having  the  cok- 
wx  Side  moft  elegantly  wrought  with  raifed  oremboffed  Work  ;  that  is, 
with  an  equilateral  Triangle  beftriding  each  Corner,  and  a  fingle  right  Line 
in  the  midft ;  or,  if  you  will,  two  Triangles  one  within  another.  Thefe 
we  found  at  BrmgbtonrScar  only.  Others,,  which  are  moft  common  in  thefe 
Rocks,  are  a  little  hoUow  on  the  one  Side,  and  cowvex  on  the  other :  They 
are  for  the  moft  part  fmooth  on  the  covuex  Side,  or  fcabrous  only,  fome  are 
much  thicker  than  others,  fome  being  as  thick  as  broad,  but  moft  are  Plate- 
like  :  the  Sides  arc  very  unequal,  as  in  Chryfials ;  fometimes  five  broader 
Sides,  and  gne  very  fraall ;  again,  two  Sides  broad,  and  four  much  nar-t 
tower,  ftnd  infinite  other  Differences  as  to  the  Inequality  of  Sides. 

2.  'Tis  ftrange  that  thefe  main  Stems  fliould  be  of  equal  Bigneft  from  the  B,JWr.Rayi 
Top  to  the  Bottom,  and  not  at  all  tapering,  if  they  be  indeed  the  Bodies  of  '^'^'  «'*<^ 
Rock-Plants.    There  are  found  in  Malta  certain  Stones,  called  St.  Paul's  Ba^ 

toons^  which,  I  fuppofe,  were  originally  a  fort  of  iloct-iP/^wfj,  like  fmall  fnag- 
Sfid  Sticks,  bijt  without  any  Joints  ;  the  Trunks  whereof  dirainifh  accord- 
ing to  theProportion  of  other  Plants,  after  the  putting  forth  of  their  Br/i»- 
fhes.  Thofe  Koots^  whichJ  you  have  obferved,  are  a  good  Argument,  that 
thefe  Stones  were  originally  Pieces  of  Vegetables.  Who  knows  but  there 
may  be  fuch  Bodies  growing  on  the  Submarine  Rocks  at  this  day,  and  that  the 
Fiftiers  for  Coral  may  find  of  them  ;  tho,  being  of  no  ufe,  they  negled  and 
caft  them  away.     Certain  it  is,  there  is  a  fort  of  Coral  jointed. 

3.  All  the  trochyta  and  Entrocbi,  defcribed  by  Dr.  Lifter,  are  found  in  Meu-^Mr^V 
aip-HiUs,  except  that  figured  like  a  Fruit,   and  my  Obfervations  generally  ^f^'^^.^y 
agree  mth  his.     But  I  may  add,  that  I  find  even  the  Joints  of  fome  of  thole  7*4. 
Entrochi,  which  fwell  in  the  middle,  to  be  of  that  Make  :  So  that  fuch  an 
Emrochos  fhews  like  a  Parcel  of  little  Barrels,  fet  one  on  the  other. 

Their  Holl(yu:s  are  of  all  Bignejfes,  from  a  central  Point,  to  the  takmg  up  of 
more  than  a  third  part  of  the  Stone.  Some  of  thef^  Entrochi  are  fo  hollow,  that 
there  is  only  a  thin  Shell  left,  fmooth  within  and  without ;  others  have  only 
athin  Shell  left,  but  with  ^re-u;/ within  and  without,  and  fometimes  both 
thefe  are  one  entire  Piece,  with  feeming  Sutures.  Thofe  Hollows,  like  a  Onque- 
/oi/Jeem  moft  natural  to  the  R^^/x,  having  5  hollow  Stirts  or  Feet  iffumg 
fide-ways  from  it :  And  I  find  in  fome  Pieces  of  Radix\  that  a  little  Furrow 
palfes  inwardly  from  each  Foot  to  thcTop  of  the  Stone,  with  a  Ridge  on  tne 
*^VoL.lL  Sff  ^^^ 
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outfide  of  it  BefiJci  tficfc,  t  have  a  new  Species  of  Tmbim  und  EttMchti 
which  has  6  Inlets  in  the  Hollow,  as  the  latter  has  but  55  but  with  this 
Difference,  that  thefe  Inlets  terminate  in  Angles,  fo  that  it  is  a  fexoHgular, 
HoBov),  whereas  the  Cinfuefoil  Inlets  are  round  as  the  Leaf  is,  and  not  pointr 
cd,  tho  I  have  fccn  even  of  thefe  with  (harp  Angles. 

The  Rays,  (hooting  from  a  Cemer^  muft  otneceffity  leave  confiderable  Wide^ 
ncfles  betwixt  them,  as  they  pafs  towards  the  Circumference,  according  to 
the  Bignefs  thereof:  to  fill  up  thpfc  Wideneffes,  I  find  that  in  fome,  betwixt 
a  Rays  iiluing  from  the  Center,  a  third  Ray  rifes  about  half-way  on  the  Stone 
from  the  Center,  and  (hoots  to  the  Circumference.  Some  have  their  Rofs 
gently  widening  from  the  Center  to  the  Circumference  i  fome  have  a  Trmk 
rifing  from  the  Center,  which  grows  forked  towards  the  Circumference ; 
fometimes,  betwixt  thofe  Forks,  there  rifes  a  little  Ray  near  the  Trunk 
where  the  Forks  join,  which  (hoots  to  the  Circumference  ;  (but,  Nete^  that 
thefe  EKflferences  are  fcarce  difcernible,  where  the  Rays  are  fine,  but  with  the 
help  of  a  Glafs  :)  fome  again  are  rammsy  having  a  Trunk  rifing  from  the  CcDr 
ter,  with  3,  4,  or  5  Branches  (hooting  to  the  Circumference;  tome  are 
fmooth  hal/-way  on  the  Stcne  from  the  Center,  and  have  a  Ciide  of  finall 
Rays  near  the  Circumference  ;  fome  are  fmooth  without  any  Rays^  thefe  are 
commonly  pretty  thick,  and  are  joined  in  an  Emrcehos  after  tlus  manner  t 
One  Trochite  a  little  within  the  outward  Circle,  in  the  upper  and  lower  Parts^ 
where  the  Rays  ufe  to  be,  has  round  Inlets  or  Sockets,  pretty  deep^  (b  that 
only  a  thin  Tympaman  hinders,  but  the  TrBchite  would  be  hollow  at  this 
Widcnefs  all  thro^ ;  and  in  the  middle  of  this  Tyiefanum  there  is  a  Hole,  a; 
in  other  Trochites,  which  is  fometimes  round,  fometimes  like  a  Gnque^ 
fnl :  The  Irochttes,  that  anfwer  this  on  both  fides,  have  fmooth  Joints,  (I 
cannot  properly  call  them  Screws,  having  no  Ridges)  which  enter  into  thefe 
Sockets  ;  thofe  Joints  being  hollow  al(b,  and  (b. other  Trocbites,  with  Sockets^; 
come  on  upon  thofe  again  to  make  up  the  Entroches^  Some  of  thefe  have 
both  Sockets  and  Rays,  fome  have  a  Socket  on  the  one  fide,  and  Rays  on 
the  other  without  a  Socket  ,•  fome  are  all  fmooth,  only  a  fmall  Ridge  runs 
round  them  a  little  within  the  outward  Circle,  which  enters  into  a  fmall  Fur- 
row anfwering  to  it  ;  fome  are  all  (mooth,  and  joined  only,  fer  barmomam^  as 
Dr.  Lifiev  calls  it  ;  fome  Trochites  hold  of  an  equal  TbicbieCs  of  Subiboce 
£Tomxhe  Center  to  the  Csrcuntference ;  fome  are  pretty  thick  in  the  Grcumft^, 
rente,  and  grow  thinner  towards  the  Center,  fo  that  they  have  Concavities, 
on  both  fides,^  to  which  Convexities  in  other  Trochites  anfwer  ;  font  hold  of 
an  equal  Thicknefe  half-way  on  the  Stone  from  the  outward  Circle,  and  theft 
grow  concave  toward  the  Center.  I  have  alfo  found  fome  Entrochi,  as  wctt 
as  Trochites,  of  an  oval  Figure,  and  their  Bore  is  alfo  oval  5  fome  Trochites  of 
this  kind  have  no  Rays,  but  are  pined  together  only  by  one  Ridge,  which. 
paflTes  dircaiy  along  the  middle  of  the  Stone  the  long  way,  there  being  a 
Furrow  in  the  other  anfwering  to  it :  thefe  have  alfo  a  (mall  Specfe  ia  the- 
middle,  making  but  a  very  little  Impreffion  in  the  Stone-,  and  (eldom  pafllng 
thro  It,- thon  have  of  this  fort,  with  indifferent  Holes,  as  the- othec^ocAirw^ 
but  ftich  are  commonly  pointed  at  theBids^  and  not  carried  out  with  aa 
wal  Round  as  the  others.    There  are  fome  fingle  Joints^   which  uc  (haped 
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^Ith  t  SfuUf  Oval;  that  is,  the  Ovat  in  the  upper  Piit  of  them  finds  cleaii 
contrary  to  the  Oval  in  their  lower  Part.  In  fome  again^  the  Ovals  do  not 
fiand  fo  extremely  opposite  to  each  other ;  but  only  the  Oval  in  the  upper 
Part  of  the  Tmbite  feems  a  little  wrefted  from  the  direft  Line  o(  the  Oval  in 
the  lower  Part,  fo  that  they  ftand  bend-ways  to  each  other,  like  a  St.  An^ 
drew's  CxoCs :  there  are  EmrQchi  too  made  up  after  this  manner ;  and  I  find 
moft  of  the  Oval Entrochi  grow  crooked  and  twifted. 

I  have  one  perfed  RaJix^  without  any  Impwifion  of  a  Trochite  oo  it ;  the 
Top  of  it,  indeed,  is  a  little  flat  with  a  Hole  in  it,  but  it  is  withal  very  fmooth 
without  the  leaft  fign  of  a  Ray,  yet  I  find  another  with  the  Rays  there :  at 
the  Middle  of  the  broad  End,  there  is  another  Hole  juft  oppofite  to  this.  At 
the  Ends  of  the  ;  Sthrts  or  Feet^  where  the  Hollows  Ihould  fhew  themfelves^ 
there  grows  after  a  very  artificial  manner,  a  pretty  large  Seam  of  the  fame 
Stone  juft  over  the  Middle  of  the  HoOow^  from  the  upper  Part  of  the  Stirt  to 
the  lower  Part  of  it,  parting  the  Holkm  in  the  Middle,  and  covering  about  a 
jd  Part  of  it ;  not  that  this  Seam  enters  farther  into,  the  Holkv)  than  the 
Mmtb  of  it,  fo  that  the  Hollow  of  each  Stirt  prefents  itfeif  with  2  Eyes  : 
Hence  it  appears,  that  thofe  Stirts  or  Feet  were  never  longer  than  they  are, 
and  that  no  Stone  ever  grew  to  them.  Thefe  Fore-Seams  being  very  obnoxious 
to  the  lead  Injury,  were  broken  o£f  from  Dr  Ufler^s.  The  Stone  is  compofed  pig,  ggi 
of  Trtagmalj  Tetragfmal,  Pentagonal,  and  Hexagonal  Plates.  The  upper  Part  of 
the  Corneal  End  is  wrought  round  with  6  large  Hexagonal  Plates,  and  thefe 
reach  half  way  the  Stone ;  then  follows  a  fecond  Round,  made  up  of  Pentor- 
gmal  Plates,  pretty  large,  and  thefe  reach  almofl  to  the  broad  Bottom,  which 
is  a  little  convex :  the  Bottom  itfeif,  and  Feet,  contain  Plates  of  all  Makes,  jug^  ^^^ 
but  moft  of  them  are  very  fmalh  This  Stone  is  in  Subflance  a  whitifh  O- 
paque  Fluor ^  of  the  fame  Nature  with  the  Trochites ;  it  has  outwardlv  a  rufty 
Coat,  and  is  blueifh  within,  like  fome  Sett-SheUs.  When  'twas  firft  founds 
'twas  full  of  a  fort  of  Afh-colour'd  grifly  Clay,  which  is  the  evident  ilbte^. 
lial  Caufe  of  it,  it  being  found  in  a  Bed  of  the  fame. 

I  eafily  pickM  out  the  Clay  with  a  Needle,  fo  that  ^tis  now  all  hollow  I 
\iit  fhelNike  and  Jfarry  Subflance  being  fcarce  as  thick  as  a  Half-Crown.  I 
l^ve  one  fexangular  Plate,  whofe  convex  Part  has  on  it  a  Star  confiding  of  6 
embofsM  Rays, which  fhoot  from  the  Center  diredly  to  the  middle  Part  of  the- 
Sides  betwixt  the  Angles ;  and  betwixt  every  two  Rays  there  grows  a  little 
Stud,  after  a  very  elegant  manner. 

I  find  the  Trochites  fticking  to  Rake-moUr-fiones,  and  in  the  Crannies  of 
Rocks,  at  all  Depths  from  the  Grafs  to  20  Fathoms ;  and  doubtlefs  there  are 
of  them  deeper :  But  I  find  them  mofl  plenteoufly  in  certain  Beds  of  an  afh« 
coloured  grifty  Clay,  and  particularly  at  one  place,  within  a  Yard  or  2  of  the 
Grafs.  1  found  here  a  Fruit  with  them  like  a  Lapis  Judaicus,  (though  fome- tr*,  94; 
what  defac'd)  if  not  a  Species  thereof;  it's  about  the  Bignefs  of  an  Acorn,  *'  ^ 
with  Ri(^es  and  Furrows  running  the  long  way ;  it  dififers  from  thofe  defcri-* 
bed  by  Dr.  Lifter,  being  rather  lefs  in  the  Middle  than  at  the  Ends,  and  the 
Ridges  not  knotted  or  purlM.  It  is  in  Subflance  a  whitifh  opaque  Spar,  like 
|he  Trochites^  tho  (as  Dr.  Lifter  feys)  fome  Trochites  are  of  a  dark-coloured. 

Sffa  f^iw-i 


Sfar ;  and  I  find  fome  of  a  white  cawky  Subftance;  and  fome  have  a  TinShari 
of  red;  but  theft  Differences  proceed  from  the  (%  of  which  they  are  made  : 
for  tho  an  afti  Colour  be  the  chief  in  it,  yet  there  are  fome  Veins  of  red  in  it, 
fome  of  white,  fome  of  a  light  blue,  fome  of  a  dark  blue,  tXc.  which  caufe 
thefe  Varieties  in  the  Stones,  I  find  fome  Trochites  and  Entrochi  (haped  in  a 
raw  Clay,  before  they  have  attained  the  Confiftency  of  a  Stcne ;  and  thefe,  if 
laid  in  the  Sun,  become  light  and  fpungy  like  a  Pumex.  I  took  up  there  a 
Piece  of  another  ftrange  Stone,  of  the  like^arrjr  Subftance ;  it  is  about  the  big- 
nefs  of  a  fValnut,  hollow,  and  fiU'd  with  the  faid  Clay:  it  fomewhat  refem- 
bles  a  Helmet,  the  fore  Part  of  it  is  fmooth,  the  upper  Part,  which  has  a 
large  Ridge  in  the  Middle,  is  all  wrought  with  little  Rings,  three  at  a  place, 
encircled  within  each  other.  The  Stone  called  Cornu  Ammonis,  fhap'd  like  a 
Ram's  Horn,  is  very  frequent  in  this  Clay  ;  the  largeft  I  have  is  7  Inches  in 
Length,  4  Inches  in  compafs  at  the  broad  End,  and  24-  at  the  fmall  End,  the 
Top  being  broken  off.  Tracing  its  Original,  I  find  fome  of  the  firft  Bud- 
dings out  of  it  about  the  Bignefs  of  a  young  Cock's  Spur,  arid  very  much 
like  it :  I  have  fome  in  raw  Clay,  and  one  growing  of  a  white  cawky  Stone. 
They  generally  become  at  laft  a  whttifh  Sfar^  and  fome  milk-white,  as  fome 
of  the  Trochites  are. 

There  are  of  all  intermediate  Proportions  betwixt  thefe  two,  tho  very  few 
of  any  Bignefs  are  to  be  found  entire,  but  all  broken  and  imperfed  Pieces, 
And  I  take  the  feeming  Sunmitates  of  Dr.  Lifter  to  be  only  little  Effays  of 
Nature  towards  the  Produftion  of  this  Stone,  the  Alliance  being  evidently 
nearer,  than  betwixt  them  and  tht^rochites.  The  Textttre  of  thefe  Stones  \i 
thus :  Some  have  mafly  Spar  in  their  infides,  which  takes  up  three  Parts  of 
the  Stone ;  then  from  the  fharp  Top  there  grows  thin  flat  Cells,  or  fmall  Pipes 
of  Spar,  fet  edgeways  one  clofe  to  the  other,  all  round  the  Stone,  which 
Ihoot  towards  the  broad  End,,  and  appear  outwardly  like  fmall  Ri^es  ot 
Seams  :  and  many  of  thefe  Pipes  running  down  thus  after  the  Stone,  (hew 
their  Hollows,  fome  at  one  place  of  it,  fome  at  another,  and  fome  not  till 
they  come  to  the  broad  End :  And  this  is  the  Texture  of  the  great  Stone, 
which  has  Rings  alfo,  tho  fomewhat  defecM,  running  round  it,  tending  like- 
wife  in  their  Growth  towards  the  broad  End,  as  in  a  Ram'sHorn.  Moft  of 
the  leffer  Stones  have  very  little  maffy  Spar  within  them,  and  fome  have  none ; 
but  appear  fomejvhat  hollow  at  the  broad  End,  with  Cells  coming  down  in- 
\^'ardly  from  the  Top  of  the  Stone,  refembling  thofe  in  the  Flowers  of  Coraf^ 
which  terminate  its  Branches;  and  doubtlefs,  if  taken  from  their  Beds  in  a 
feafonable  time,  would  yield  the  like  Milky  Juice:  for  I  find  in  the  Cells  of 
fome  broken  Pieces  of  thefe  Stones,  an  evident  Comretim  of  fuch  a  milky 
Juice.  And  I  may  here  acquaint  you,  that  I  have  a  Piece  o(. branchy  Spar^ 
which  I  found  at  a  Mine  on  thefe  Hills,  growing  like  Coral,  and  terminated 
with  Buttons  or  Flowers^Vik^  it.  I  find  very  few  of  the  lelFer  Cmua  Arnmonis^ 
whofe  Cells  do  any  way  appeal,  or  (hew  their  Hollows  outwardly,  as  in  the 
great  Stone,  whole  outward  Surface  is  wholly  made  up  (as  I  faid)  of  thofe 
Cells,  or  thin  flat  Pipes,  fee  clofe  the  one  to  the  other ;  many  of  which  (hew^ 
jhcir  Holkws  at  fcveral  Places  in  the  Stone,  whereas  the  Ce£ls  in  the  fmaller 
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afies  ap^t  only  inWiidly,  having  one  Coat  outwardly  which  covers  them  all, 
and  this  Coat  in  fome  is  imootfa,  in  others  it  is  all  wrought  with  little  Rings 
like  the  Hehnet^Stam  bcfore-mention'd ;  and  feme  Out-fides  have  Ridges  or 
Rings  round  them^  as  a  Ram^s  Horn. 

Thefe  Stones  generally  move  in  Vinegar,  Juice  of  Lemons^  &c.  fending 
forth  Bubbles,  as  I  find  Cawk  will  very  freely,  and  moft  of  our  Mineral  Stones. 
This  Motion  feems  to  proceed  from  the  Conteft  betwixt  the  Acid  Spirit  of 
Vinegar^  and  the  Mineral  Salt ;  fo  that  the  Spirits,  by  Fermentation  breaking 
forth  under  the  Stone,  produce  that  ESe&. 

4.  After  diligent  fearch,  I  have  at  laft  found  a  Mine^  where  well  near  all^' J"-  '^^^ 
the  Emrochsj  (fo  call'd  hitherto)  or  Bodies  of  RockrPlants^  grew  tapering  and  '^'  ^^^" 
ramous ;  fome  of  them  having  Branches  iifuing  from  them  near  two  Inches 
in  Length,  and  other  fmall  Branches  ifluing  itaox  thofe  i  and  upon  a  nearer 
Search,  I  difcover'd  an  entire  Plant,  though  fmall,  growing  up  after  the  Side 
of  a  Stone.  I  found  alfo^  that  all  the  Clins  in  fome  Mines,  are  made  up  of 
theie  Stone  Plants  i  whereof  fome,  as  appears^  were  converted  into  the  Na« 
ture  of  thofe  Limeftone  Rocks,  whilfl  they  were  in  their  firft  tender  Growth ; 
others  being  become  Spar^  compofe  Rocks  of  that  Subftance. 

Confidering  that  all  the  Clifrs  for  a  very  lai^e  Circumference  in  fome  Places, 
we  made  up  of  thefe  Plants,  we  may  truly  fiiy,  that  there  have  been,  and  are 
whole  Fields  or  Forefts  of  thefe  in  the  Earth,  as  there  areof  Onral  in  xhtRedSea. 
In  the  Cmrfes^  (or  Loads  as  fome  call  them)  betwixt  the.Qifts,  I  find  of  thefe 
Plants  growing  up  in  the  griily  Clay,  mentioned  above,  being  rooted  on  the 
Rake^tnold  Stones  ;  many  otthem  being  above  a  Foot,  in  Height,  and  about 
the  Bignefs  of  the  Stem  of  a  Tobacco-Pipe :   All  I  have  yet  feen  of  this 
Length,  are  either  raw  Clay,  or  of  the  Confiftency  of  a  Lime-Stone;  and  fome 
of  them  have  outwardly  evident  Beginnings  of  Grtles  and  Sutures.    The  fmall 
Plant  which  is  entire,  and  the  branched  Bodies  of  many  others,  have  attained 
their  full  Term  of  Growth  ;  being  become  perfed  Spar.    If  thefe  had  ever 
a  Height  anfwerable  to  their  Bignefs,  (fome  of  them  being  near  three  Inches 
about;  they  muft  have  been  much  higher  than  thofe  before-mentioned*  The 
Branches  are  all  jointed,  and  have  the  fame  Bore  with  the  Trunks,  and  are 
terminated  with  round  and  blunt  Joints,  but  very  fmall.    I  find  the  Bores> 
or  Hollows  of.  fuch  as  are  found  to  be  commonly  filled  with  a  millcy  curdled 
Subftance,  which  probably,  in  their  Time  of  Growth,  was^  fluid,  like  that 
in  Coral    As  it  cannot  be  doubted  but  many  of  thtk  Plants  grow  on  thofe 
admirable  Radixes,  of  which  we  have  given  an  Account ;  and  whereof  I  have 
at  prefent  fome  Pieces,  which  have  a  Cinquefoil  Bore  on  the  Top ;  others  with 
the  Impreffions  of  Oval  Joints  there,  and  many  other  Differences :  ib  I  am 
now  fully  fatisfy'd,  that  many  of  them  crow  from  Plain  Roots  i  that  is,  fronv 
Plain  Spar^  or  Lime-Stene;  without  any  luch  Figure,  as  the  entire  Plant  does> 
and  many  other  Trunks  which  I  have  noted. 

Thefe  Plants  do  not  always  grow  up  with  one  Trunk  or  Body,  but  fome- 
times  y  or  (J  Sprouts,  near  of  an  equal  Bignefs,  ftioot  up  together  from  the^ 
fame  Root,  as  it  ufoally  happens  with  Coral.    I  have  met  with  fome  o£ 

them  which  have  only  four  Inlets  in  their  Hollows^  and  others  with  feven. 

Some 
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Some  hove  a  ctrctibir  Edge  on  evoory  other  Joint,  the  iQttrmittent  J<M«t  bsifie^ 
fmooth  without  Edge  or  Knot.    Some  Trunks  have  civcnUr  Edges  on  the 
middle  of  every  Joint ;  but  fo,  that  the  firft  and  fifth  Edges  ar^  the  higheft, 
the  fecond  and  fourth  the  loweft  ;  the  third  is  higher  tJian  the  latter,  tad 
lower  than  the  former ;  the  Joints  themfelvcs  being  great  and  finaU  accord- 
ingly, and  this  Order  holds  all  along  the  Plant.    Some  Trunks  have  Edges 
according  to  the  fame  Order,  only  the  Edges  on  the  fecond  and  fourth 
Joints  are  round  and  blunt,  the  other  three  being  iharp ;  fome  have  Edges 
after  the  fame  Order,  which  are  all  round  and  blunt.    There  are  fome 
Trunks  wrought  after  the  fame  manner,  only  the  firft  and  fifth  Joints 
have  a  Circle  of  Knots  round  them,  the  other  three  have  Edges  :    Some 
Trunks  have  no  Circles,  nor  Knots,  but  are  only  a  little  icabrous  like  the 
Plates  which  compofe  fome  Roots.    But  notwithftanding  thefo  Diverfities 
of  Fiffires^  the  Texture  of  their  Subftance  appears  to  be  wholly  the  (ame  : 
And  therefore  fince  we  find  no  Qualities,  either  by  the  Smell  or  Tafte,  which 
manifeft  any  fpecifical  IXftinftion ;  it  may,  perhaps,  be  as  hard  to  make  them 
out  to  be  diftind  S^ies,  as  to  ihew  a  fpecifical  Di£krence  betwixt  feveral 
Snow  BlofToms. 
Fi£.  loi.     ^^^  Reafon  of  that  ftrange  Diforder  which  thefe  Plants  ufually  lie  in, and 
of  thofe  Injuries  they  have  received,  perhaps  may  be  this ;  whilft  they  wer^ 
growmg,  the  Clay  wherein  they  grew  was  foft  as  a  Qaagmire,  thefe  pro- 
bably vequiring  fuch  a  Subftance  to  fupport  their  Growth,  as  Coral  does  Sea 
Water.    Afterwards  as  they  began  to  fettle  to  a  ftony  Confiftency,  and  as 
part  of  the  Clay  became  of  a  rocky  Nature,  the  whole  Mafs  funk  from  its 
Fofition,  :and  the  Moifture  pafBng  away  made  fome  Concavities,  wafhing 
^own  fome  brdcen  Pieces  of  thofe  Stones  with  it ;  and  Lumps  of  Clay,  and 
other  Stones  felling  down  through  thofe  Crannies,  added  to  their  OxAi^ 
iion,  being  very  apt  to  be  difordered  by  the  leaft  Concuffion,  either  whilft 
they  were  in  their  firft  Growth,  or  after  they  Were  become  Spar,  their  Joincs 
being  very  tenderly  fet  together  :  and  hence  thefe  Stones  are  generally  found 
in  Leirey  Places  (as  they  call  it)  that  is,  Cavemom. 

Thefe  rocky  Plants  begin  their  Growth  from  the  fineft  Parts  of  Qay,  be*^ 
ing  commonly  white,  foft,  and  fmooth  at  firft ;  and  by  d^rees  come  to 
have  Ridges,  Knots,  and  Sutures,  as  they  grow  towards  a  ftony,  and  fo  to 
a  fparrry  Nature. 

The  Pith  continues  ftillfoft  and  white,  as  the  whole  Is  at  firft;  and  it  is 
^continually  refrefhed  by  the  Mineral  Steams  and  Moifture,  which  have  bet 
Accefs  to  it  through  the  5  hollow  Stirts  or  Feet,  in  the  figured  Ro^ts,  or 
through  the  Ma(s  of  Clay  which  commonly  lies  under  the  puuu  Roots.  Nor 
can  it  be  faid,  but  thofe  Stone^Plams  have  true  Life  and  Growth ;  for  fince,  in 
the  Curiofity  of  their  Make,  they  may  contend  with  the  greateft  Part  of  the 
Vegetable  Kingdom,  and  are  ihaped  like  them,  having  inward  Pith  or  Sap^ 
and  likewife  Joints  and  Runnings  in  their  Grit,  and  fometimes  Cells,  which 
tnay  very  well  fupply  the  Place  of  Veins  and  Fibres ;  I  know  not  why  they 
nay  not  be  allowed,  as  proper  a  Vegetation  as  any  Plant  whatfoever. 

And 
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And  though  a  Salt  dOraluftet  DifToIntion^  win  upon  Coagolation  (Root  rti  A'^ 
into  a  little  Grove  of  Plants,  as  it  were,  rcfembling  the  Growth  of  C&ral^i-  l^^-»- 
yet  this  cannot  difprove  its  Vegetatim ;  for  it's  well  known,  that  all  Plants 
may  be  fo  prepared,  that  from  their  Afhcs  they  will  rife  again  in  their  pro* 
per  Species  after  fuch  a  nuuiner. 

But  I  an  inclined  to  the  Opinion,  that  thefe  Rock  Plams  are  Lafidesfuige-n.nc^.zyii- 
wris,  and  not  Parts  of  PJaus  or  Animalf  Petrified.  Indeed  the  Figured  Roots 
on  which  thefe  Rotk  Plants  fooiecimes  grow  (as  appears  by  the  Impreilion  of 
Rays  on  the  Tops  of  fome  anfwering  to  thofe  in  the  Joints  of  the  Plants, 
and  by  the  Impreifion  of  wal  Jehus  there)  may  give  us  fome  Sufpicion  that 
they  Qpce  belong'd  to  an  Animal^  whether  it  were  a  Species  of  the  SteDa  Arto^ 
refiens^  or  fome  other :  But  the  Trunks  of  thefe  ^S^one-P/aur/  cannot  be  looked 
upon  as  Parts  of  Animals^  with  the  leaft  (hew  of  Probability.  And  I  think 
them  aknoft  as  hardly  reducible  to  any  known  Species  of  Vegetahkx  i  con-* 
fidering  that  befides  the  Bores  of  fome  of  thefe  with  4,  5,  tf,  and  7  Inlets 
in  them,  aadbefides  their  admirably  diverfified  Jointings,  fcarce  either  of 
them  to  be  matched  in  any  Vegetabk^  I  have  by  me  above  20,  if  not  30,  Spe* 
des  of  thefe  RochrPlants^  differing  outwardly  from  each  other  in  their  Joints^ 
JSimts  and  Sutttres^  all  obferving  a  wonderfoi  Rqgyilarity,  and  not  one  oi  them 
to  be  paralklM  by  any  VegetaUe  that  I  know  oi  in  Nature.  And  we  cannot 
3wdl  imagine,  how  to  numy  Species,  diffufed  thfough  many  parts  of  the 
whole  Emby  fliould  all  happen  to  be  loft  together.  So  that  upon  the  wholeir 
this  feems  to  me  a  coofideiable  Objedion  againft  thofe  who  inaintain  that 
IlU  figured  Stones  in  the  Earth,  are  Petiefii&ions  of  Plants  or  Animals ;  to 
which  Opinion  Steae^  in  his  X^flertation  concerning  Solids  naturally  con«» 
jtained  within  Solids,  adheres^ 

LXXIL  1. 1  have  procured  a  good  quantity  of  the  -Afiroites  from  Bugtherp  TueASMttsy 
and  Lefpngmat  the  Foot  of  the  Torkfiire  IVooUs :  At  the  &rme»  Place  I  have^^J^;J*J^- 
Ceen  them  dug  out  of  a  certain  blue  Clay  on  the  Banks  of  a  fmall  Rivulet,  be- 
twixt theTown  and  the  Foot  of  the  JVoolds.  There  ar«  plenty  of  them  wafhM  p   ^ 
into  the  Brook  i  but  the  moft  fair  and  folid  are  thofe  we  get  out  of  the  Qay.     ^' 

The  Matter  and  Subibnce  of  thefe  &ones,  if  broken,  is  Flim-Uke^  ot  a  ; 

dark  (hining  Politure ;  but  much  fefter,  and  eafiiy  corroded  by  an  Acid 
Menfiruum.  Vinegar  indeed  makes  them  creep  $  but  a  ftron^r  Spirit,  as  of 
NitrCj  toflfes  them.  I  doubt  not,  but  they  will  readily  calcine,  as  the  Bel^ 
lemnites^  to  a  very  ftrong  and  white  Lime. 

Thefe  Stones  (as  we  now  find  them)  are  all  Fragments  ;  either  one  (ingle- 
Joints  or  2,  3,  or  more  Joints  fct  together,,  making  ql  Pentagonotts  ot  &v^^ 
fided  G)iumn  :  I  have  not  yet  had  any  Piece  much  above  one  Inck  long,. 
which  confifted  of  18  Joints;  but  I  have  feen  one  Piece,  fomewhat  fhor**- 
ter  than  the  former,  which  had  2^  Joint t.  Thefe  laft  thin- jointed  Pieces 
are  quite  of  a  different  Make,  as  to  all  Circumfiances,  from  the  other;. 

Every  Jbint  confifts  of  j  Angles,,  which  are  either  drawn  out  and  Iharp^, 
and  oonfequently  the  fides  of  Pieces  made  up^  of  foch  Joints  are  deep^  chan- 
aellM  ;  (and  thi*  is  the- condition?  of  fome  of  the-  thickrjointed;  Pieces,  as 
:wcli  as  oi  all  the  thin-jpinted  onesj  or  the  Angjes  arc  bliint:  and  round,^ 

and^ 
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and  the  Sides  plain  or  very  little  hollowed.    There  are  M  big,  and  as  fiualt 
Pieces  of  this  fort,  as  of  any  other  more  (harp-angled. 

Where  the  Joints  are  thin  or  deep,  they  are  fo  equally  throughout  the 
whole  Piece ;  yet  are  there  fome,  but  very  few  Pieces,  which  confift  of 
Joints  of  unequal  thicknefs..  Many  of  the  thick-jointed  Pieces  have 
certain  Joints  a  thought  broader,  or  a  very  little  (landing  out  at  the  An- 
gles, and  thereby  the  Joints  are  diftingui(hed  into  certain  Conjugations  of 
2,  3,  or  more  Joints :  And  thefe  Conjugations  are  very  obfervable  in  the 
thin- jointed  Stones,  and  are  marked  out  with  a  Set  of  Wyers. 

The  thickeft  Piece,  which  hath  yet  come  to  my  hand,  is  not  above  one 
Inch  and  a  half  about,  and  thofe  very  rare  too :  From  which  Size  to  that 
i  of  a  fmall  Pin,  I  have  all  the  intermediate  Proportions ;  and  thefe  fo  cx^ 

ceeding  fmall  Pieces  are  as  exadly  (haped  as  the  greateft.    Moft  Pieces,  if 
I  not  all,  of  any  confideraUe  length,  are  not  ftreight,  but  vifibly  bent  and 

I  inclining.. 

All  the  Pieces,  of  any  fort,  are  much  of  an  equal  thicknels^  or  but  little 
i  tapering ;  yet  one  <rf  the  ends,  by  reafon  of  the  Top- Joint,  is  vifibly  the 

thickeft. 

This  Top- Joint  hath  5  blunt  Angles,  and  is  not  hatched  or  engraveOi 

or  but  very  faintly,  on  the  outfide.    Every  Joint  elfe  of  a  Piece  (fiivc  the 

1  Top-Joint)  is  an  Intaglia,  and   deeply  engraven  on  both  fides  alike  ;  and 

will  accordingly  ferve  for  a  Seal.  The  middle  of  each  Angle  is  hollow,  and 
the  Edges  oTthe  Angles  are  thick  furrowed  :  The  Terminations  of  thefe 
Hatchings  are  the  indented  Sutures,  by  which  the  Joints  are  fet  together  i 
the  Ridges  of  one  Joint  ..being  alternately  let  into  the  Furrows  of  the  othef 
next  it.  The  Hatchings  of  the  flat-fided  Pieces  are  in  circular  Lines  ;  boC 
of  the  other  two  Species,  they  are  ftraight  Lines,  or  near  the  matter. 
Jptg.lo^.  In  the  very  Center  of  the  5  Angles,  is  a  fniall  Hole,  confpicuous  (or  moft 
Joints.  Note  alfo,  that  in  the  middle  of  each  Joint,  betwixt  Angle  and 
Angle,  in  the  very  Suture,  is  another  fuch  like  fmall  Pin-hole  very  a{^ 
rent,  if  the  Stones  be  firft  well  fcoured. 

In  the  deep- jointed  Pieces,  juft  under  the  Top- Joint  above  defcribed,arethe 
J?yg;.  loy.Veftigia  of  certain  Wyers  rather  than  Branches;  and  fometimes  2,  ^,  or  more 
of  the  Joints  of  the  Wyers  yet  adhering*  Thefe  Wyers  are  ever  5  in  Number, 
viz,.  One  in  the  middle  or  hollow  Part  betwixt  Angle  and  Angle.    Again  in 
thin-jointed  Pieces  there  are  5  of  thefe  Wyers,  or  a  Set  of  them  inferted  into 
every  Conjugation  of  Joints ;  fo  that  it  were  fome  Reprefentation  of  the  thii^, 
to  imagine  the  Stalk  of  Afperula  or  Equifetum  :  Alfo  I  have  feen,  but  that  very 
rarely,  (not  intone  Piece  among  500)  a  Set  of  Wyers  in  the  middle  of  a  deep- 
jointed  Piece.     One  thin-jointed  Piece  I  have  by  me,  where  a  Wyeroi  ao 
Joints  and  upwards   (and  how  much  longer  they  may  be,  I  know  not)  lies 
double  within  the  hollow  (ide,  and  by  that  Accident  was  preferved  in  its  natu* 
»,.  -         ral  Place.    Farther,  fome  Lumps  of  Quarry  I  have  from  the  Place  abovenamed, 
'^•^°^' where  the  Wyers,  as  well  as  the  Stones  themfelves,  are  feen  in  long  Pieces.  It 
is  no  wonder,  that  thefe  Wyers  are  knocked  off,  and  but  very  rarely  found  ad- 
hering to  the  Stones  they  belong  to,  being  very  fmall  and  (lender,  of  a  round 
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Figure  and  finobth-jointed^  being  fet  together  fer  Harmotuam,  and  not  in-^ 
deated  Sutures.  Nothing  that  I  can  tnink  of,  is  fo  like  thefe  Wyers,  as 
the  AtttemiM  of  Lcbflers.  dftly,  fome  of  thefe  Wyers  are  knptted,  and  others 
of  them  fairly  fubdivided  or  branched. 

2,  If  you  can  allow  the  Trochites  and  Entrcchi  to  have  been  Fragments  o(^^'*^^ 
RockrPlants,  1  fee  not  why  you  (hould  make  any  dif&culty  of  admitting  thefe  ^'*^^ 
to  have  been  fo  too ;  the  feveral  Intemodia  being  alike  thin  in  both,  and  the 
CommiJfur.es  not  much  different ;  only  the  external  Figure  doth  not  cor- 
refpond.  The  Wyers  fpringing  out  of  the  Furrows  or  Concave  Angles  of 
fome  of  the  Intemodia^  and  incircling  the  Stalk  like  the  Leaves  of  ^yperula 
or  Equifetum,  feems  to  me  to  argue  thefe  Bodies  to  belong  to  the  Genus  of 
Vegetables ;  no  lefs  than  Oral^  CoraBine,  and  the  feveral  forts  of  Pcrt^  fome  of 
which  are  alfo  jointed  :  But  no  Vegetable  either  of  Land  or  Sea,  that  I  know 
o(^  hath  fuch  frequent  Joints  and  ibort  or  thin  Jnternodia,  and  fo  they  are 
things  of  their  own  Kind,  whofe  Species  is,  for  ou^ht  we  know,  loft.  If 
they  were  Vegetabksy  I  guefs  they  were  never  foft,  but  grew  upon  the 
Rocks  like  Cord^  and  the  other  Stone-Plants,  juft  as  they  are. 

The  Leaves  of  fome  forts  of  Equifetum  are  jointed,  as  well  as  the  Stalk ; 
dfe  1  know  no  Plant  that  hath  jointed  Leaves,  except  fome  forts  of  Rufh^ 
grafs. 

I  have  found  on  the  Banks  of  the  River  Tanar  in  Piedmcm,  plenty  of  the 
Fragments  of  the  Stalks  of  Efsifettm  perfeftly  Petrefied,  with  little  or  no  In- 
creafe  of  Bulk,  {o\  exadly  like  the  Plant,  that  all  the  Stria  did  all  along 
clearly  appear.    The  colour  of  the(e  petreHed  Stalks  was  white. 

LXXIIL  We  have  plenty  of  Stones  called  DaSlyli  Idm  and  Lapides  yudai-Lsfida  Jm^ 
d  (iovKind)in  the  Stone-Quarries  at  Newtm  near  Hemejley  and  at  HeDing-^^^^ 
ley  by  Malton.    There  is  fome  variety  in  the  Figure  of  them  ;  but  the  moft  naf  it!!! 
common  one  in  thefe  Rocks  is  after  the  fafhion  o( Date^Stone,  round  and  long  Fig- lojm 
about  an  Inch,  and  fometimes  longer.     They  are  a  little  fwcU'd  in  the  mid- 
dle, and  narrow  towards  each  end  :  They  are  channelled  the  length  way^ 
and  upon  the  Ridge  knotted  or  purled  all  over  with  fmall  Knots,  fet  in  a 
Quincunx  Order.    The  inward  Subftance  is  a  white  Opaque  Sparr,  and  breaks 
Imooth  like  a  Flint,  not  at  all  hollow  in  the  middle,  as  are  the  Belemnites. 

LXXIV.  I.  Dr.  Home  of  Berwick  tells  me,  that  he  never  ufed  the  Oftra-nrhnsifAs 
cites  to  any  that  he  knew  to  be  troubled  with  a  Confirmed  Stone  (being  per-  ^^^1 
fuaded  that  no  Medicine  can  break  a  large  Stone)  but  only  to  fuch  as  weren^so^V^t* 
afflided  with  Gravel  or  fmaU  Stones,  that  fome  of  his  Patients  were  cured 
without  Evacuating  any  Gravel  or  Stones  at  all,  that  others  evacuated  both  : 
That  it  never  does  its  Work  fuddenly,  (being  not  remarkably  Diuretick)  but 
that  it  rather  dijfohed  the  little  Stones  than  forced  them.     That  none  that  he 
ever  cave  this  Medicine  to,  however  grievoufly  and  frequently  afflided  be- 
fore, nave  ever  been  troubled  with  Nephritick  Pains  fince ;  that  his  manner  of 
giving  it,  is  in  fine  Powder  mixed  with  about  a  third  part  of  Fhres  Chamo^ 
melt ;  Dofc  from  half  a  Dram  to  one  Dram  in  White-Wine  :  That,  the  greateft 
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Dofe  is  often  s^  to  oflbnci  and  naufeate  the  Stomadi ;  that  he  once  gsie 
k  alone  with  a  weak  lofaStoa  of  CfcomroMiip  fUtvers  in  White-Wine  after 
ity  but  this  did  not  fo  well 

I  can  iky  little  of  my  own  Knowledge  of  this  Medicine,  having  had  it  but 
a  (hort  while,  and  not  oled  it  yet  to  any  bat  one  Gentlewoman,  whole  fie* 
quent  and  violent  Fits  of  the  Gravel,  made  her  lead  a  Life  oneafy  enough. 
I  gave  her  this  Medicine  mixt  with  powder'd  Semina  Saxifirag.  I  cannot  uy, 
that  fince  (he  ufed  this  Medicine  (he  never  had  any  returns  of  her  Pains, 
but  (he  neither  has  them  fo  violent,  nor  fo  frequently  ;  and  when  ever  (he 
is  threatned  with  them,  (he  moft  certainly  finds  Eafe  by  that  time  (he  has 
taken  3  Dofes  of  her  Powder.  And  (he  has,  (ince  the  ufe  of  this  Medicine, 
Vjoided  a  great  many  fmall  Stones.  But  the  Reafon  perhaps  why  (he  is  ftill 
threatned  with  the  return  of  her  Nephritkk  Pains,  is,  that  (he  has  never  fol- 
k>w'd  her  Medicine  throughly,  but  upon  the  third  Dofe,  finding  fuch  cer- 
tain EsScy  (he  gives  it  over,  tin  a  new  Fit  forces  her  to  ufe  it  again. 

I  take  this  Shell  to  be  what  Dr.  Lifter  calls  Oftracites  Maximus  Rugofus  Gf 
'Affer.    It  bums  to  a  Lime  as  Other  Shells  do,  and  as  the  SeUmtes  (xhioT 
weakly)  do.     It  yields  no  Volatile  Salt,  tho'  I  tryed  it  in  a  naked  Ffre ;  nor 
do  common  Oyfter-fhells,  ftefti  taken  and  ufed,  afford  above  half  a  Scru- 
ple of  a  Liquor  fomewhat  moderately  Urinous,  from  4  Ounces  of  SheSs*. 
And  it  may  be,  if  they  were  long  dryed  and  expofed  to  the  Weather,  they 
would  lofe  even  that,    and  yield  no  more  Volatile  Salt  than  the  Oftraxktu. 
I confeisl  was  fomewhat  furpriz*d  at  this  matter;  (ince  there  areWhofiy^ 
that  even  the  other  Shells,  that  are  commonly  call*d  Petrcfyd,  yield  a  Vx/Ut^ 
tileSsk  :  and  I  had  my  felf  from  the  Shells  of  Cruftaceous  Fifies,  (particularlyr 
of  Lobjkrs)  a  Volatile  Salt  and  a  Fatid  Oil  in  no  inconfiderable  Quantity^ 
even  in  a  Sand  Fumade.    But  thefe  fort  of  Shells  difler  from  other  Shells  (as 
iDr.  Lifter  has  exadly  obferv*d)  in  this  too.  Quod  in  his  Umbo  ad  Gtrdinem  /Ir- 
viter  rofiratus  eft^  qui  tamen  in  Oftreis  faukm  aliter  eft.     They  diflfer  too  ia 
their  Sfedfick  Gravity,,  thefe  being  moie  ponderous. than  common  Ojfter-fl>eUs^ 
and  fomewhat-near  the  Specifick  Gravity  of  the  Selenites.    But  indeed  they  difer 
one  from  another  in  Gravity,  as,  well  as  from  other  Shells,  as  they  partake 
more  or  lefs  -of  a  Tcphacecus  Subftance  that  coats  many  of  them  on  the  in- 
iide,  and  which  perhaps  may  be  fomewhat  a-kin  to  the  Seknites.,   I  have  ob* 
ferved  fome  -fuch  differences  among  the  Comua  Anmmis,  having  had  one  or~ 
two  (mall  ones  from  our  Coal-Pits  here,  that  had  a  confiderable  "Mixture 
of  the  Pyrites  -  whereas  thefe  that  are  found  about  Whitby y  approach,  I 
think,  more  to  the  Nature  of  the  AluntrStone ;  and  perhaps  the  Cornua  Ant^ 
7»oniso(  the  Ancients  were  found  in  Beds  of  fomewhat  yet  more  Valuable,, 
fince  Pliny  lays  they  were  of  a  Golden  Colour,  and  were  reckMed  inter  So- 
cratiffimoi  iEthiojwac   Gemmas.    I  know  Agricola  de  Ortu  &  Cau^s  Subterratu 
i/^.  4,  accounts ,  for  this  Golden  Colour,  6fter  another  manner :  Comua  Am-* 
monis,  inquit,  fucco  Aluminis  infeBa,  Aurei  coldris  fiunt.    And  L  am  ready 
enough,  to  riiink  there  is  fome  Truth  not  only  in  this  Obfervation>  but. 
in  what  he  immediately  adds  ;  Idem  inquit,  &  aliis  quibufdam  LapidiMis  acci^- 
dit :  For  I  cannot  but  attribute  the.  extraordinary  appearance  of  Colours. 
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in  the  PimA-^Tml  Coal,  to  its  being  infeded  with  tUfi  Sticcus  AHumims^  iiavifig 
feen  fome  Pieces  of  this  pretty  fort  of  Coal  ihoot  into  true  and  genuine  Mum. 

I  fhall  only  add^  concerning  the£b  Shells^  that  if  they  be  real  SheUs^  their  her 
i^g  found  in  fuch  4ifiGcrent  Parts  of  the  Worlds  and  at  fuch  great  diftanqe 
from  any  Sea,  may  £erve  ibr  a  fair  a^  <x)nvinci^g  Arguioent  of  the  Univer*- 
.falicy  of  the  Deluge.  And  if  tfaey  be  not  ^heSs,  ^t  only  Stones  formed  by 
(what  fome  People  call)  &nciful  and  fporting  Nature,  wem^iy^at  leail,  ooq*- 
clude  thus  much  from  it ;  That  (ince  even  thefe  ImJus  Natura,  thefc  Freaks, 
and  random  Strokes  of  Nature,  have  not  only  a  Beauty,  but  a  real  Uie^  no- 
thing in  nature  is  made  in  vain :  And  that  many  other  Fojjih  that  we  noyr 
•contemn  as  Toys  and  Trifles,  fit  only  for  fum>(hing  out  a  Mufwniy  may 
have  other  remarkable  Virtues,  that  may,  in  time,bring  even  them  to  be  takon 
notice  of,  and  valued,  as  well  as  the  long  negieded  and  defpifedO/ir^a^x. 

2.  The  joUe»  Cb&ifr  is  from  its  being  a  Pyrites y  that  is,  Iron-Stone.    A£aiD,^^''-LiAefj 
all  the  Conchita  kind,  but  more  particularly  the  Belemnita  and  Lafiies  Jtmcui^j  '  ^  ^^* 
were  known  to  the  Ancients  for  Specificks  in  Gravel 

LXXV.  ^Uquafirum  (quantum  nobis  innotuit)  toto  generenovus  eft  i4en)'^^I^ 
que  rariffimus,  nee  inelegans  Lapis.    Sili^uaftrum  autem  appellate  placuit,  Stone>  i  b^ 
I        ouod  Silique  Lupini  vel  alterins  cujufdam  L^uminis,  Valvulum  ^Iterum  j^;  ^'^^^ 
.(Cavitate  tamen  repleta)  non  parum  referat.    SiUquaftri  Notas  Generiosetoo.  p.74^ 
funt,  quod  fit  Lapisfigma  fUrique  ad  Silimix  Valvulum  (Juil^o  Concave)  ac^ 
•cfliottij  ix  parte  altera  f9mper  ^comexxov  y^  (fi  Marmgris  ii^ar  fortuito  ex- 
.f^^tcs  excipias)  mkmte  ^aibnodum  rigqfusyfmiy  utexplicatius  loquar,  Cretro  & 
ekganter  malU^lams :  Facie  guaji  Oleo  oliit^ShiSy  refplendenti :  Textura  fi  com^ 
mimhur 'BAemmiis  fere  ad  i^fiarftriata.    Hu jys  L^^ii  plores  dantur  Varie- 
tates  quarum  praecipuas  folummodo  nunc  vacat  recenfere. 

1.  ^iliquafinm  ad  Phafeoli  Valvuluin  quQijammodo  accedens ;  feu  SiUqua^^ig.iQ^ 
.ftrum  TPh^e^t%i9H.  Figuram  Titulus  indicat,  M9gnitudineQi  quod  attinet  i 
Sefcu9tiiali  tik  XiO()gitudine,  Dimidium  JJncia  Latum,  vix  QH^fdrantim  crMffnm. 
Qttojd  Peripheriam,  aliud  Latus  .quodammodo  feloacum  <eft,  ..aliud  (quod 
etiam  raogis^ucclive  eft)  rc&um :  Extremum  alteram  Unea  obliqua  cum  duo* 
bus  AnguHs  daufum  ;  altetum  non  item.  Ex  parte  prona  fuperficies  re£tili« 
.liieis  ftriata  eft,  oarterum  leviter  ri^g^fft ;  &  Color  AmhracinuSy  nifi  quod  ad 
utrumque  Extremum,  paululum  virefcat.  Ex  parte  fupina,  Accretione  qua- 
.dam  Lapidea  fcedatur,  Colotis  JRuhjgimJi.    Inveni  in  Lapicidina  ^^n^/^/t, 

feptimo  ab  Urbe  Oxon.  L^de  ;  fed  rariffime  opcurrit;  Triplo  aut  Qua* 
-druplo  minores  aliqiiot,  in  qoibufdam  a  jam  defcripto  dififerentes,  habeo,  i 
/fodina  rSamsfeldenJiy  in,  tiac  Provkicia. 

2.  Siliquafirum  Lupini,  (iliquam  nonnihil  referens;  feu  veniam  dabis  fie  lo-17^.xop» 
rq  li,  Siliquaftrum  Lapinaumt.  Phafsolfito  fubinde  breviot  ^,  at  £emper  latior ; 

Colore  ineerto,  fed  ut  plurimum  a  prona  parte  »(igro,  vel  ad  nigredinem 
accedditi ;  a  fopina  ruhjgimfo.  Sed  &  ptrinque  variat  quoad  Colorem  & 
SuperHciem.  A  parte  Gibbofa  Lineolis  albis  &  Maculis  nefcio  qujbus  di« 
ftindum  vidimus ;  quod  &    Bufoniis  Lapidibus,  8c  Gkffopetris  quibufcunque 
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aliqoando  accidit.  Sed  &  invent  ununi  aut  alteram  cui  a  parte  averfe 
nefcio  quid  Appendicis  adnafceretur ;  in  qua  Virgulx '  aliquot  Tranfverfe 
confpiciacur^  quafi  amiifi  cujufdam  ignoti  Veftigia.  Diflfert  hie  Lapis  a 
prxcedence  praecipue,  quod  fit  latior,  magifque  re«Sus^  a  neutro  latere 
falcatus.  In  Anglia  Mediterranea  non  admodum  rarus  eft  hie  Lapis.  Vi* 
dimus  in  Lanmia  Garvorditnfi  in  Bercheria  fVttneist  &  Qmrltwia  apud  Ox«w- 
enfesy  ad  pagum  Ranee  in  Comitatu  Northamptoma,  Honey^m^La/b  apud 
fVahomenJes,  &c. 

Dantur  etiam  in  hoc  gcnere  Lapides,  quos  Pifi  vulgaris  &  ^V/>  Silipas 
zmulan  dixeris. 

F^g.  no.  3 .  SiHquaftrutn  Minus  Triangulum ;  feu  Minus  Concha  ad  inflar  RofteBatum. 
Colore  &  Superficie  cum  reliquis  convenit ;  at  TeBinam  aliquam^  vel  (mavis) 
CoKcham  parvam  Anglicanam  Lffieriy  magis  refert  quam  Siliquam.  Verum  ex 
facie,  cum  externa  turn  interiorly  SHiquaflrum  fe  prodit.  .^wfff/ir^  habuimus 
in  Agro  Oxonienfii 

Fig- III.     4.  SiUfuaftrum  Officulum  e  csipitt  jifeMi  ASmris  referens. 

Fig. 1 12*  J.  Siliquaftro  congener  PunSiularia  Gibbofay  quandoque  Tortilis,  fuperficie 
Mirmarea:  (e\x  Silifuafirum  Gibhfum,  Marmoreum,  atgute  admodum  plerique 
funBulatum.  Superioribus  magis  Terfum  &  Expolitum  eft  hoc  Siliquaflnmt: 
ex  prona  parte  nunc  magis,  nunc  minus  Gilbofum  i  &  Colore  ut  plurimum 
Nigricantiy  alias  Subviridi,  Eycalbido^  &c.  Ex  parte  ayerfa  fea  interiorly  n^ 
fcio  qua  OfTea  Appendrce  munitur,  Coloris  n/^f  vel  rubejcemis^  fed  hoc  in 
.plerifque  defideratur.  Utrinque  in  Mucrooem  magis  obti^um  definir  qoam 
priora.  In  multis  que  videre  contigit  £xemplaribus«  pars  GibbofaSoB,  obverr 
fa,  minutula  admodum  &  creberrima  oftendit  PunShila.  Faffim  occurrit  in 
Comitatu  Bercheriano  8c  Oxonien/k  Inveni  in  Lapicidinis  ad  pagos  Aturcham, 
Garvord  8c  Stunsfieldi 

^g'  ti  3.     tf-  Ejufilcm  Lapidis  majdr  VarietaSi 

Fig»  114.  7.  Siliquafiro  accedens  Rkinus  i  feu  Siliquafirummimfnum  inftar  Seminis  Pbafi^ 
city  Ricinus  Lapis  Srliquaflrum  eft  omnium,  quotquot  haftenus  videre  contigit, 
minimum ;  quod  Ricini  Herbx,  vel  etiam  Phafeoli  cujufdam  minoris  Semen 
quadantenus  exprimat.  Supeme  fcaber  eft,  plane  ut  Sillquaftra  proprie  fie 
difta  ;  Colore  aut  Fufco  aut  Atro-mtenti.  Ihfra  vero  decolor  eft  &  infbrmis. 
PTrtneia  mv^ni,  inftar  Searabxi  Atr^nitentes ;  Smnsfeldia  autem,  &  Atro-ni- 
tentes  8c  Fufcos^ 

Gonjicio  quod  hos  hapOts  quo*  nos  Siltquaftra  diximus,  pofteri  ad  mini*- 
mum  (fi  non  hujus  feculi  Philofophi)  Pifcium  Denies  8c  Oj]icula,  tuto  appel^ 
laverint.  Certe  quod  ad  Siliquaflrum  minus  Triangulum  attinet,  vidimus  ali- 
quot Specimina,  Ojjiculis  iftis  vulgo  notis  ex  Afelkrum  Capitibus  non  parum 
Qonfimilia. 

fJj.lij.  8*  Bufonites  Mijufculus  Atro-rubens  inftar  Capfula  Glandis  Quercin^.  Colore 
eft  undiquaque  ex  Atrthfubrubente  ;  quoad  cartera  omnino  convenit  cum  Figu- 
ra  Boetii.  Inveni  in  Lapicijiina  FOringdonenfi  apud  Bercberianos  i  fed  ratios 
occuJ^xiCi. 

5).  Bi^ti^ 
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'jf\,  Bifimt€s  Medius  RHularis  alveolo  utrinqiie  donams.    G)lor  ia  an)bicttJ7g:.ii<5i 
fiibpallidus  eft;   alveolus   ab    utraque  pane   rubiginofus«      Cum  priore 
faabuimus. 

10.  Byfonites  Medius^OrbiculatuSy    feu  Btfomtes  vulgatior  Angficus.    Majuf-Fig.iij^ 
cuJo  Atro-rubenti  triplo  aut  quadruple  minor  eft.    Colore  infigniter  variac ; 

alias  AmhracinOy  alias  Fufco^  five  Hefatico^  alias  alio  :  Sed  &  nonnunquam 
Carukis  maculis,  &  lineolis  notacum  vidimus.  Unicum  habeo  craifiufculum^ 
&  caeceris  minus  depreflum.  Colore  pallido  aut  exalbido ;  Atro  Limbo  auc 
Fafciola  fimbriatum. 

It^  lacomiis  &  falubetis  AngUa  Meditterranea,  paflSm  obviam  habuimus : 
at  Specimen  noviflime  di&um,  in  hA^icidinsi.  Fariugdonenfi.  Palfim  inveniun- 
tur  &  minores  &  minimi  orbiculati^  &  Forma  quad  in  piano  ovata. 

1 1 .  Bvfonites  minimus  cl  comfexim  fane  rugpfus^    In  Agro  Glocefhenfi  &  Ox-  j?;>  ^  j  g; 
menfi  cum  reliquis,  fed  rarius. 

12.  Bufonites  ASnar^  Trochili  ad  infiar  FaftigiatuSy  feu  Bufomtes  Ttrcchilus pian^^ 
difttts.  Colitis  eft  ex  Amhracim  Subcmuki^  &  Fimbria,  nigra  donacus  ;  efa- 
buleto  Faringdomnfi. 

13.  Bufmius  Mttimus  trochilo  affinis  Calycula Striata  hngilcub  donatuu    Caly- m^^^xji 
iculus  ftriatus  Caftanei  Coloris  eft  :  Umbonis  idem  fere  Color  ac  praecedencis. 

In  Sabuleto  Faringdonenfi  aliquoties  obfervavimus. 

14.  Bfffonites  Scaplmdes  extremo  akero  latiore.    In  Lapicidinis  MarchamU  &^£aiii^ 
Garvardia^  &  ad  Faringdomam  non  admodum  rarus. 

Omnes  Bufonites  ut  id  femel  dicam^  variant  Colore ;  at  AhgUcam  ut  pluri^ 
mum  ad  nigrum  Fulcum^  &  Hepatiem  accedunt.    Hos  Lapides  Anglia  ante 
hac  inveniri.  non  conftat :  Nam  Bufomtes  D.  Pkt^  in  ISftoria  Oxoni^nfi^  hujus 
loci  non  eft,  Bufonites  D.  Chrifiopheri  Meret  (ft  locum  memini)  Lapides  non 
erant,  fed  ipfiifimi  Lufi  Pifcis  Dentes,  &c.   Quod  quidem  fatis  feliciter,  five- 
ab  ipfo,  five  a  quovis  alio  excogitatum  :    Quippe  hi  Lapides  aliud  non  funt,, 
xne  Judice,  quam  Lypmim  aliorumque  PifciumDentes^  habitu  &  veftitu  Lapi* 
dum  perfonati.   In  fodina  Garvardienfi  feptimo  ab  Academia.rmlliari,  (ob  rari- 
ores  quos  habet  Lapides,  diutius  a  me  frequentata)  tandem  incidi  in  Maxilta pigi^2r. - 
Fifcis  ut  videtur  fragmentum,  cui  tres  Bt^oniteSy  triangulato  quodam  ordine, 
ar&e  inhaerebant :    Bini  foilioet.  orbicuJati  minores,  &  minimus  tertius.    Sed 
de  Bufonitibus  haec  dida  fufficlant ,-  quos  fi  id  magis  placeat,  Ichthyodontci> 
ScuteBatas  in  pofterum  jure  merito  appdlare  poteris. 

1 5.  PleEhronites  levis  Mucrona  paulo  acutiore.    P.lethronites  non  aliud  eft  quam  p^      .3, 
hhthyodos  quidam  teretiformis,  plcdr4am  Gallinaceum  refercns  radice  Bufcnitis 
inftar,  excavata.    Colore,  Supcrficie,  &.  Magnitudine,  ut  reli^ui,  Iththyodon- 

tes  variant*  Paffim  in  Lapicidinis  Bercherianis^  cum  Bufonitibus  &  GloJfppetriS' 
inveniuntur.'  Striato  periofteo  denudatos  (uipicor  quotquotMarmorisad  in* 
ftar  politos  cemimus. 

16.  P.leBnnites  Major  ahiufcute    Striatus^    Mucrone.  magis   obtujp.      Hujus  jj>.  124^ 
Lapidis  non    nifi  duo    exemplaria.  ha&enus  videre    contigit.      £.  Fodina 

Stuns jeldienjf. 

17.  Rhombus  Minor,  five  MediuSy  qxxem  Rhombum  appellate  pkicuit;  ^^^' FjgA^Sj 
|f]£i£oreft  (yaidam  Lapis  5  prxter,  propter  Cucumerini  Seminis  magnitudine, 

format 


forma  ad  Rtiomboioerti  *cicededti.  Ab  tmo  latere  coovcxior  *ft, «  tJdow 
tit  plurimum  nigiro  ,•  ex  altferd  pfahior  &  teftacea  quadam  lamella  obdO^si 
qu3e  mire  fplendet,  Colore  Anthracino  vel  ex  Atro-rubenti,  hsec  Tefttak^  five 
tcftacea  Lamella,  Figuram  RhomboMalem  conftituit  margtae  quiuid«quc 
leviter  ihclinato  ;  &  quod  materia  Elegantian^  elimatum  Teftudinfe  ExuVh 
um  quam  proxime  fimilat.  Inveftimus  in  I^picidinis  Marchatiiefifibfis  ?& 
CharletonisB.  Dantur  etiam  &  majores  &  minimi,  &  quidirm  Fignttl  k 
Rhomboidali  mukum  difcre^ahtes,  Rhombum  quoad  Macerife  &<36ldriis  d^ 

gantiam  excipic.  .  , .     .  - 

Fig.126.     18.  ScalpeUuu    EA'aMtfrn'Scdlpellus,  Lapis  Fignra    ab  omnanft  lmjm}ue 
notis  prorfus  aliena.    Qaod  ad  Magiiicudinem  fpcGtSit  &  Colorem,  ciflh 
Rhombo  aliquatenus  convenit.   At  Figura  eft  omnino  fibi  propria.    ScalfeVtm 
nominare  volui,  quoniam  CtdtelU  Mucronem  quodammodo  mentitur.    Nam 
lamellatus  eft  Lapillus,  Figura  tamen  Trigonali,  cum  alio  quodam  Aog^ 
minus  eminenti.  Facies  altera  omnino  plana  eft  &  feflilis ;  fed  altera  ob  dtikif- 
fum  Marginem,  feu  hvavis  tranfverfas  quafdam  Lineas*eminentes,  tttidiqtt|se 
leviter  acclivis.    Charkonia  habqi  cum  priore. 
Figiitj.     ip.  Sufontti  Congener  Gthbus  Lafis :  feu  Bt^enites  ^i^Atf/  cognrniinatos.  d^ 
bus  autcm  Lapis  ex  re  nomen  habet ;  nam  Bufonites  eft  noti  ut  reHqizi  frfMfe 
feflilis,  fed  omnino  arcuatus  :  adeo  ut  (i  in  piano  pofueris,  lucem  fubtus  tt* 
cipiat.    Atque  hinc  a  Do^fo  datiori,  apuci  nos  Gibbi  nomen  folrtitus  dh 
In  parte  Gibbofa, ,  foramen  obtinet  at  Bafin  latiorem  ;   ei  prorfus  ihnile  qoo 
cseteri  donantur  Bufonites  minonis.-    In  arenofis  Marchamis  Lapieidtms  in- 
T'enit  optima!  fpei  Juvenis  D.  Johannes  Archer^  e  G>llegio  Regioenfi :   ^ai  in- 
ter alios  Lapides  aliquam  multos,  ejufdem  duo  vel  tria  faabec  '^ecimifia* 
^os  poftea  in  fabuleto  Faringdonenfi  obfei*vavimus. 

Haftenus  diftos  Lapides  ut  &  alios  aliquam  multos,  qpos  in  AngUa  MkM^er^ 
ranea  inveni,  pro  Pifcium  Dentibas  aliifque  Capitum-Ofliculisauc  habeo,Mt 
vehementer  fufpicor.  Carterum  &  eorondem  vertebras  non  paucas  undiqua- 
que  in  Agris  Glovefiria,  Bercheria^  &  Oxdnii  fparlas^  obfervare  licuit ;  qws 
omnes  generali  nomine. 
J>;j.i28.  20.  ichthyafpondyhs  appdlare  confuevimus.  Sunt  autem  ii  vario  pro  condi- 
tione  loci  tinfti ;  alii  nigri,  fufci  alii,  quidam  fublutei  aurtinerei.  'Rft^i- 
tudine  etiam  &  Forma  non  minus  varia  funt  quam  Icht/yoftea,  fuperius  di&a. 
Invenimus  qui  Latrunculos  Luforios  Magnitudine  exfuperent;  atque  e- 
tiam  vicia:  Semine  minores.  In  arenofis  Fodinis  Marchamenfibus,  'fine 
■ulla  fere  (ut  mihi  vifum  eft)  Materiaj  OfTea  jaftura  confervatos  vidimus. 
Porro  Ichthyofpondyli  SLUtTavotiXit  nunquam  inveniuntur  pluribus  fimul  jooc- 
tis,  ut  Pifcium  Vertebrse  ;  magno  quidem  Indicto,  mc  Judice,  has  non 
■4^f[e  Lapides  fpontaneos,  ad  Imagincm  (cognata!  quantum  vis  Materi«)Of- 
fium  formatos.  Nam  fi  Natura  fubterranea,  quod  Marina  perficit,  pw- 
ftare  condrur  quidni  eodem  Opere  ac  Labore,  quo  "Singularem  Pi(cis  Verte- 
brarum,  integrum  faltem  Sceleton,  ut  c«tera  nequcat,  conficerer. 

^g'lzp.     ^''    ^^^^^^  ^(A'^    Fragmentum  I-apideuro,   cum  adnatis 'Bafonitibus, 
Garvordia:  inventum. 

21.  Gh0efnra 
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32.  Glajfifetra  exigoa  cum  MantUbtdd  fraginento  l^pideo  adnato.    ivi-i^^^-^- 

a3j^4>*yf  ^c  found  near  than  Dtilo  in  Qtermarthenfiire,  26,  27,  2S^n.z4^.p,zyy, 
7,99  on  the  Severn  Shore  in  Ghcefierfiire  j  30,  at  (ro/i  C/^in  Monmouthjbire^  f-^  uo, 
and  all  the  reft  in  the  Me  of  Caldey  in  Pentbrokefiire.    The  i^th.  Fig.  13 2. if^]  11)^4, 
whereof  we  found  great  Plenty,  muft  doubtlcfs  be  referred  to  the  Sceleton  JiJ \Y^^; 
of  fome  flat  Rfli;  the  33,  and  24,  I  know  not  at  all  what  to  makeof  :fV;!IV,M9• 
Thereftare  Modioli,  OT  Vertebra  of  Sea-Stars,  for  I  have  been  long  fincejj°;;jj; 
fully  fatisfied,  that  all  forts  of  Entrochi  and  Afteria  muft  be  referred  thither ;  144.'  145I 
not  that  I  conclude  that  either  thefe,  or  any  other  marine  terreftrialBo-JJs;*'*^'' 
dies,  were  ever  really  either  Parts  or  Exuvia  of  Animals ;  but  that  they 
bear  the  fame  Relation  to  the  Sea-Stars,  that  Glojfopetra  do  to  the  Teeth  of 
S/jorks ;  the  Foffil-Shells  to  the  Marine  ones,  &c. 

Fig.  149^150.  Reprefcnt  a  Lime-Stone  Marble ^  we  have  lately  difcover'd  in„.25j.^.,8,. 
Wdks  when  polifh  d.  We  have  jrfentjj  of  it,  but  few  Pieces  exceed  5,  9/^«49,i5»- 
or  12  Inches  Diameter,  for  'tis  only  a  fort  o(  Alcyonium^  incorporated  in  fe- 
veral  fmall  Blocks  of  the  D'nte-Stone,  whereof  Fig.  149.  reprefeots  a  Piece* 
polifh'd  perpendicularly,  and  JFig.  150.  horizontally.  'Tis  to  me  more 
beautiful  than^  the  Fhrentine  Marble,  but  much  more  hard  and  fubftan- 
tial. 

N.  B.  This  Stone  is  a  fort  of  Gbr/i/,  and  the  Lapidis  Jfiroltidis  GvcSieBa-  ByUr^siot^ 
fis  frimum  Gems.JSoet.  deBcdf;  or  Jftroites,   IVorm.  Mus.    It  grows  in  the'*'^'^®- 
Seas  adjoining  to  Jjfmaica.     It  is  frequently  found  Foffil  in  England.    I  have 
fome  of  it  that  will  polifh  as  well  efi  Agat,  which  was  many  Years  fince  found . 
out  by  Mr.  Beaumont. 

LXXVL  I.  This  De(cription  of  the  Giant* i  Cdufivayy  I  received  from  a tV(?iVr»*'# 
Scholar  and  a  Traveller,  who  went  on  purpofe  the  laft  Summer  1^92,  with  j^^*/^/^'» 
the  Bifhop  of  Deny  to  fee  it.    Jt  is  in  the  Gountv  of  Antrim,  about  7  Miles iTrRiucfc- 
Eaft  of  Colrain,  and  31  Miles  to  the  Eaft  of  the  Mouth  of  the  River  Derry,  ^^r-j^-^^ 99*" 
The  Coaft  there  is  a  very ^reat  height  from  the  Sea:  And  from  the  Foot  "°  * 
of  the  Precipice^  there  runs  out.  Northward  into  the  main  Ocean,  a  raifed 
€aufv}ayo(  about  80  Foot  broad,  and  about  20  Foot  high  above  the  reft  of 
the  Stitnd  ;  its  Sides  are  perpendicular,  it  was  about  200  Foot  in  view  to « 
the  Sea-Water. 

This  whole  Ow^T^tfjr  confifts  all  of  Pillars  o(  Perfendivular  Cylinder f,  Hex^- 
ogons  and  Pentagons,  of  about  i&  and  20  Inches  Diameter,  but  fo  juftly  fliot^ 
one  by  another,  that  not  any  thing  thicker  than  a  Knife  will  enter  between  i 
the  fides  of  the  Pillars.  When  one  walks  upon  the  Sand  below  it,  the  fide 
of  this  Caufway  has  its  Face  all  in  Angles,  the  feveral  Cylinders  (pardon  the  • 
Impropriety  of  the  Word). having  fome  two,  fome  three  of  their  Sides  open . 
Xo  View.  The  very  vaft  high  Precipice  does  alfo  confift  of  Cylinders ; , 
tho*'fome  fhorter  and  fome  longer :-  And  all  the-  Stones  that  one  fees  on  i 
that  Coafti  whether^  fingleor  in  Clufters,  or  that  rife  up  any  where  out  of* 
the  Sand,  are  all  Cylinders,  tho*  of  ever  fo  different  Angles  ;  for  there  are 
?ifi).Four-S<juared  upon  the  lame  Shore. . 
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ftr  Pr.s«j.     j^  T^hc  GJ^wttV  Caufvioj  is  fomewhat  more  than  8  E^Ufb  A6ksVoidirtjat& 

;«?/.!%.  from  the  Town  of  airain,  and  about  3  from  the  -B«J»  MBs,  almoft  dircdly 

>Jorth.    It  runs  from  the  bottom  of  an  high  Hill  into  the  Sea,  no  Man  can 

tell  how  far,  but  at  Lwo-lVater  the  Length  of  it  is  about  doo  F^oi,  and  the 

Breadth  of  it,  in  the  broadeft  Place  240  Foot,  in  the  narroweft  lao  Foot.    It 

is   very    unequal  like  wife   in  the   Height,   in  fome  Places  ic  is  about  3  5 

Jpoot  high  from  the  Level  of  the  Strand,  and  in  other  Places  about  1 5  RoL 

It  confifts  of  many  thouland  Pillars,  which  (land  moft  of  them  perpcndi- 

*cular  to  the  Plain  of  the  Horizon  cloTe  to  one  another,  but  we  could  not  di^ 

cern  whether  they  do  run  down  under  ground  like  a  Quarry  or  no.    Some  of 

them  are  very  long  and  higher  than  the  reft,  others  fhort  and  broke ;  fome 

*for  a  pretty  large  fpace  of  an  equal  Height,  fo  that  their  Tops  make  an  even 

plain  Surface,  many  of  them  imperfed,  crack'd  and  irregular,  others  endre, 

iiniform  and  handfome,  and  thefe  of  diflEerent  fhapes  and  fize&    We  found 

them  almoft  all  Pentagonal  or  Hexagonaf,  only  we  oblerved  that  a  few  bad 

7  (ides,  and  many  more  Pentagons  than  Hexagons,  but  they  were  all  irrega^ 

lar  :  For  none  that  we  could  obferve  had  their  (ides  of  equal  Breadth ;  the 

Pillars  are  fome  of  them  15,  fome  18  Inches,  fome  2  Foot  in  Diameter^,  none 

of  them  are  one  entire  Stone,  but  every  PiUar  confifts  of  feveral  Joints  or 

Pieces,  as  we  may  call  them,  of  which  Lome  are  6,  ifome  ii,  (bme  x8  Indies 

fome  2  Foot  deep. 

Thefe  Pieces  lie  as  clofe  upon  one  another  as  'tis  polfible  for  one  Stone  to 
lie  upon  another;  not  jointing  with  flat  Surfaces, .  for  when  you  force  one 
ofl  the  other,  one  of  them  is  always  Concave  in  the  middle,  the  other  Con- 
vex. There  are  many  of  thefe  kiiid  of  Joints,  which  lie  loo(c  upon  fome 
fart  of  the  Caufway^  and  on  the  Strand,  which  were  blown  or  wa(hed  off  the 
hilars.  Thefe  Joints  are  not  always  placed  alike,  for  in  fome  PiUats  the 
Convexity  is  always  upwards,  and  in  others  it  ftands  always  downwards. 
When  you  force  them  afunder,  both  the  Concave  and  Convex  Superficies  are 
very  fmooth,  as  are  alfo  the  fides  of  the  Pillars  which  touch  one  another, 
being  of  a  vihitifl>  Fret-Stone  Colour,  but  a  finer  clofer  Grit ;  whereas  whea 
we  broke  fome  Pieces  off  them,  the  Infide  appeared  like  dark  Marlk. 

The  Pillars  ftand  very  clofe  to  one  another,  and  tho'  fome  have  5  Sides, 
and  others  of  them  6^  yet  the  Contextures  of  them  are  fo  adapted,  that  there 
is  no  Vacuity  between  them;  the  Inequality  ofthe  Numbers  of  the  fides  of 
the  Pillars,  being  often  in  a  very  fuiprizing  and  a  wonderful  Manner, 
throughout  the  whole  Caufivay,  compenfated  by  the  Inequality  of  the 
Breadths  and  Angles  of  thofe  Sides  :  (o  that  the  whole  at  a  little  diftance 
looks  very  Regular,  and  every  fiogle  Pillar  does  retain  its  own  ThickneCs, 
4md  Angles  and  Sides,  from  Top  to  Bottom. 

Thofe  Pillars  which  feem  to  be  entire  as  they  were  cmginally,  are  at  the 
Top  flat  and  rough,  without  any  Graving  or  &riate  Lines ;  thofe  which 
lie  low  to  the  Sea,  are  waihed  fmooth ;  and  others  that  fisem  to  have  their 
natural  Tops  blown  or  wafhed  off,  are  fome  concave,  and  others  convex. 

The  high  Bank  hanging  over  the  Caufway  on  that  fide  which  lies  next  it,* 
and  towards  the  Sea,  feems  to  be  for  the  moft  part  compofed  of  the  common 
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'rort  -of  Cnrggy  >Rock  <mly  we  (aw  a  few  irregular  Pillars  on  the  £aft-Side» 
and  feme  &rther  on  the  Norths  which  they  call  the  Lmwu,  or  Or^aus^  ftand- 
ing  in  the  fide  of  a  Hill ;  the  Pillars  in  the  middle  being  the  longeft,  and 
thoie  on  each  fide  of  them  fiill  (horter  and  ihorter  :  mit  juft  over  the 
Caufway^  we  faw^$  it  were  the  Tops  of  fome  Pillars  appearing  out  of  the 
fides  of  the  Hill^  not  ifiinding^  nor  lying  flac>  but  floping. 

We  fuppofe^each  Pillar^  throughout  the  Caujwajy  to  continue  the  fame  to 
the  very  bottom^  becaufe  all  that  we  faw  on  the  Sides  were  fo. 

ZST.  J3.  The  fevenil  fides  of  one  and  the  iame  Pillar  are  as  in  the  Planes  of,*.  ^,74. 
'Ojryftalsy  of  very  unequal  breadths  or  lengths,  call  it  either,  when  youmea- 
fure  them  Horizontally  ;  and  that  in  fiich  as  are  Hex^onal  a  broader   Side 
always  fubtends^  or  is  oppofite  to,  a  narrower,  which  fort  of  Geometry  Na- 
ture likewife  obferves  in  the  Formation  of  Chryftals. 

3,  Among  the  feveral  Figured  Stones  already  defcribed  by  Authors^  I  find  j?v  DrTit*. 
none  that  has  more  Agreement  with  thofe  which  compofe  our  Giant^s  Caufway'^'^^y^^' 
than   the  Entrochcs,  the  Aftroites  or  Laf  is  Stellar  is ^  and  the  Lapis  Bafanus  01*    '^^^' 
Bufaltes  :  And  yet  ibr  all  the  great  Re&mblance  they    have  in  fome  Parti^ 
culars,  ihey  diifer  very  much  in  others. 

'  The  Entr^hos  ^rees  with  the  Pillars  of  our  Caufivay  in  that  it  is  a  ftony 
Subft^nce,  formed  by  Nature  Calumu-viife^  and  confiding  of  20  or  ^o  feveral. 
Jmemodiay  or  J(nmsy  fet  one  a<*top  of  another ;  but  then  it  differs  in  that  its 
outward  Shape  is  round  and 'Q^/rWrfc^/,*  in  its  having  aHvle^  ot  Pithy  run 
from  top  to  bottom  through  all  the  Joints ;  in  the  fetting  on,  or  way  of 
fitting  one  Joint  to  another  ;  and  in  its  Size  and  Magnitude* 

.  The  Afiraitis  or  Lafis  SteUaris  is  not  only  fbap^d  Column-viifey  as  the  En* 
trochoSy  and  jointed  with  feveral  bttemcdia  clofely  adjufted  to  one  another, 
but  its  Sides  are  Angular.  But  then  it  muft  be  obferved  that  the  Sides  of  the 
jiftrdtes  are  always  fidcated  or  a  little  furrowed,  and  are  conftantly  Pen^ 
tagcus  ;  whereas  the  IrifthStone  has  its  Sides  perfe&ly  fmooth,  and  flaney  and 
fometimes  in  Hexagons  2^d  Heptt(gons  as  well  as  Pentagons,  Moreover  the 
Afiroites  has  FurrowM  and  Protuberant  Rays  ftriking  from  its  Center,  fome- 
what  as  they  draw  a  Star,  whence  it  has  its  Name ;  that  adapting  the  Con^ 
cawties  and  Convexities  together,  caufe  the  Cohefion  of  the  Joints  to  one 
another  :  whereas  the  Internal  Superficies  of  the  Intemodia  in  our  Iri/h-Stone 
fends  forth  no  fort  of  Rays  from  its  Center,  and  unite  to  one  another  by  a 
quite  different -/irtfaj/iticw.  For  befides  whatDr.iFo/y  remarks  of  the  bot- 
tom or  top  of  each  Joint,  having  a  large  round  Concavity  or  Convexity  that 
extends  it  felf  from  the  Center  of  the  Stone  within  an  Inch  br  two  of  the 
Angular  Circumference  ;  examining  two  Joints  that  were  fent  up  from  the 
Place  hither  to  Dutlin,  I  obferved  likewife,  that  the  bottom  or  top  of  each 
Joint  round  this  Concavity  or  Convexity  either  rifes  with  an  eminent  Verges 
or  Ridg^y  if  it  ht  Concave  in  the  Middle,  or  if  it  be  Convex,  is  hollowed  with- 
fuch  a  fort  of  Groove,  as  to  receive  clofely  into  it  all  the  eminent  Ridge 
of  the  next  Joint  either  above  or  below  it :  fo  that  each  Superficies  in 
the  Articulations  adapt  themfelves  on  all  fides  fo  exaftly  one  to  the  other. 

Vol.  IL  U  u  u  as       -      ' 
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ts  'cis  poffible  for  two  Bodies,  that  are  only  Omti^aoas  snd  not  C)tietiog. 

The  Afimtes  olfo^  as  well  as  the  Ernmhos,  difTers  extremely  from  oar 
Stone  in  its  Siz^y  or  MagnttuJe ;  for  the  largeft  that  is  found  of  either  of 
thofe  kinds,  do  not  much  exceed  the  thicknels  of  a  Man^s  Thumb,  ^eiti» 
our  Columns  are  fome  of  them  two  Foot  in  Diameter.  Yet  this  di^ropof* 
tion  of  Bulk  is  not  fo  confiderable  a  diflferenee,  (ince  we  ob&rve  that  Nature 
aifeds  the  like  Difparity  in  other  of  her  Works,  and  thofe  too  nearly  allied, 
and  evidently  of  the  fame  Tribe,  or  Family.  Our  fmall  Joinnd  Bj^^ 
or  Reeds,  and  the  largeft  Eafi  hdiau  Bamhuy  one  of  which  I  remember 
to  have  feen  in  Hsliand  above  35  Foot  high,  and  as  thick  as  a  Man's  Middle^ 
are  yet  Plants  of  the  fame  Species  and  Cla£s. 

But  nothing  among  all  the  Pofjil  Tribe  that  I  have  feefi  or  read  of,  conies 
fo  nigh  in  alj  refpetts  in  its  Formation,  Subftance,  Siae,  Way  of  grolvtb  ot 
Manner  of  ftanding,  &c.  to  the  Columns  whereof  this  Qutfway  is  compofed; 
as  the  Lafis  Bafaltes  Mfneus^  defcribed  by  Kentmawms  in  Gefiter  de  Rguris 
Lapidum,  whereof  he  fays  there  is  a  great  large  Bed  within  three  Miles  of 
Drefden  in  Saximy.  He  gives  the  following  Account  of  it  thus  in  his  own 
words.  Lapides  Anguloji  plures  coagmentari  Bafalton  r^fyifimatj  fui  (ref-^ 

eh  formal  &  magnituiitte  Fici  mediomSj  Skigularis  quidtm  fid  Cofii^us  (Mue 
iia  ^JunShs  C^ptatufque,  veluti  A^  Arculario  ant  cvmrn^us  e0et  i  feptem,  iex^ 
quinque,  ntnmmtpmm  fed  rarims  quaeuor  Angulorum  :  Omniw  Fiffrra  Tr/i- 
bis  ereHa,  film  LtviSy  &  TnSh  minime  Aff^y  Fhrrt^ftems,  Pondenfiu^  Duritit 
velut  Adamantis ;  Hi  Lapides  fit  O^mentati  i  terra  Ukas  deeem  &  ftftrnt 
extant ;  quamo  jfath  intra  Terram  tondantUTy  ntrmm*  adfjuc  exphraxum  efL 
But,  I  fmd  this  difference  between  thefe  and  the  ^Sfnean  RafiAes^  that  its 
Columns  were  one  entire  Kece  from  top  to  bottom,  whereas  our  Irifi  Bafabes, 
is  compo(ed  of  (hkmns  divided  into  many  Joints.  So  that  t  think  it  may 
not  inippoperiy  be  called,  to  difti^guiih  it  from  this  and  all  other  FMh ;. 
Lapis  B^faltes  vel  Ba^nos  Maximus  Hibemtcus  Angulis  rmnimunt  Tmus^ 
phrlmum  0ih  confims  j  crebris  Artimtts  fbt  invicem  i^abre  obnjtmRis^  ftA 
fiieile  feparabiHbUfy  Geniculatus. 

Whether  our  Irifi  Bafaltes  can  prcteml  to  the  Name  Bafamsj  on  the  fiwne 

account  the  MSJhean  does,,  from  the  Greek  word  BAffarJf^v  Expiate,  becaufe' 

it  has  the  property  of  the  Tiuch^Stoney  th^  fliews  by   Lines  drawn  wich^ 

Metals  on  its  imooth  Sijrfecei  which  are  Genuine,  and  which  Adulterate,. 

I  cannot  pofitively  fey ;  becaufe  thofe^  P?eces  1  havcj   are  fc  rough,  that 

unlefs  fome  part  of  the  Superficies  Were  artificially  polifhed,  the-  Expcn* 

ment  cannot   be  made  r   Yet  I  have  reafbn  to  believe  it  would  fucoeed, 

were  the  Stone  poliffied ;  becaufe  I  find  Black  Marble  ingofneral,  fo  it  be- 

of  a  clofe  Texture  and  bard^  as  this  is,  always  partates  of  that  property. 

J  fttrther^      4.  To  have  a  /uft  Idea  of  this  wonderful  Produfirion,  I  propofed  tbelaft; 

^^Ss  Summer  1^97,  to  fome  Philofopbical  Gentlemen  here  in  Dublin,  that  we- 

({anfiojyj  h  (honld  employ,  at  our  common  Charge;  one  Mr.  S^itufys,  a.  good  Mafier 

Moiw,  irt  defigning   and  drawing  Profpefts,.  to  go  into  the   North  of  l^etitnd^ 

f..M5.w«.and  upon  the  Kace  take  the  genuine  and  accurate  Pigute  of  the  w4K>Ie» 

*^''  ^"^^B^k^  with,  the  natural  Eoftucei  of  the  HiUs  and  Countrv  about  it  for 
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tome  difiance.  Accordingly  we  fcnt  him  away  with  fach  Inftricftions  as  I 
drew  up  for  him,  and  he  returned  foon  after  with  a  fair  and  beautiful 
Draught  very  expreffive  of  each  Particular  we  defiled. 

Jt.  The  Grem  CMufiaaj^  which  is  from  A  to  C  13  y  Tards,  from  D.  to 
£.  i%o  Yards,  and  from  F.  to  G.  €4,  Yard$. 

K  The  IffffffiS  Cat^y^  which  is  1 20  Yards  long,  Pig.t^i. 

I  Stones,  the  iame  as  thofe  of  the  Caufwajfy  which  lie  on  their  fides  in 
the  Hill. 

K.  Roeks  in  the  Sea,  which  appear  to  be  the  fame  fort  of  Stone. 
£.  The  Organs^  which  are  PiSars^  the  fiime  with  the  Caufway. 
At  The  ChimieySy  which  are  Stone  and  make  that  Figure. 
The  Prkk*d  Line  in  the  Caufway^  (hews  bow  fer  the  Sea  flows  at  High- 
Water.  ^ 

Pg.  lya.  The  Profpea  of  the  Eaft-Side  of  the  Caujway.  Ftg.i^i. 

There  are  alfo  feveral  of  thefe  kind  of  Stones  feen  in  the  fides  of  the 
Rocks* 

But  the  mdH  inftruftive*  part  of  the  Scheme  is  that  which  exprefles  all 
the  varims  Figures  of  the  feveral  Jcims  and  Culumns  that  have  been  found 
by  careful  Obfervation  to  make  up  the  Qiufway. 

N.  A  Joint  but  of  3  Sides.  ^i-^SS- 

O.  A  Joint  of  4  Sides. 

P.  A  Joint  of  5  Sdes. 

j2:  a  Joint  of  6  Sides. 

R.  A  Joint  of  7  Sides* 

S.  A  Joint  of  8  Sides. 

JRfg.  154.  A  piece  of  a  Oilumn  of  6  Sides,  trapfverily  divided  in  the  mid-i*^^*  <H- 
die,  the  uppermoft  part  a.  laid  clofe  by  the  lower  part  b.  that  the  Man^ 
tier  may  xh^  better  and  more  plainly  appear,  how  the  CowvexHy  or  Rijing 
of  the  Joint  below,  markM  c.  was.  let  into  the  hollow  of  the  Joint  above, 
marked  d.  when  that  was  in  its  nati^^e  Pofture,  ftanding  a-top  and  cover* 
ing  it.  By  this  fort  of  ArticuUtkn  the  feveral  Joints  of  the  Columm,  whe- 
ther they  confift  of  3,  4,  y,  *,  7,  or  8  Sides,  adapt  and  unite  them- 
felves  to  one  another ;  and  obferve  in  all  the  reft  or  the  Figures,  c.  de- 
notes a  Convexity  or  Rijing ;  d.  a  Cavity  or  HoBcvmefsy  in  the  Stone. 

J^i'  ^  55-  Is  a  Colledion  of  7  Columns  as  they  fland  together  in  the  Caufway ;  Fig,  j  j  j. 
and  (hew  that  though  the  PiBars  differ  from  one  another  in  their  Shape  and 
Angles^  yet  they  adjuft  tbeir  Sides  in  fuch  a  manner  to  the  next  immediate 
adjoining  Columns^  that  there  remains  no  Vacuity  between  them :  For  the 
PiUars  are  of  fuch  various  Figmw,  that  all  fort  of  Interftices,  of  what  fhape 
foever,  are  entirely  filfd  up  by  one  or  other  of  them.  €  e  ^  e  the  fides  of  the 
Pillars,  which  ihew  by  their  outward  Sur&ce  that  each  Column  confifls  of 
many  Joints  placed  one  above  another,  from  top  to  bottom ;  and  thefe 
Joints  fo  clolely  contiguous,  that  only  a  fmall  Crevife  or  Line  feems  to 
fever  them ;  fome  with  their  Convexities  uppermoft,  as  thofe  mark'd  c. 
others  with  their  Concavities,  as  thofe  mark'd  k 
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The  Triangular^  Quadrangular,  and  OBatifftlar  Pillars  tue  much  fewer  ki^ 
Kumber  than  tho&  other  Figured  Columns :  So  that  they  do  not  come  readi- 
ly in  fight,  except  they  be  carefully  fearched  after. 

But  this  fort  of  Stone  is  not  more  remarkable  for  being  cut  thus  natu- 
rally into  Regular  Geometrical  Figures,  than  for  being  fouod  in  fuch  jrien^ 
and  vafi  abundance  in  many  parts  of  this  Country,  for  4  or  5  Miles  about. 
For  befides  Avhac  goes  under  the  vulgar  Name  oi  thtGiam's^Caufway,  which 
it  feif  alone  is  of  a  great  Extent,  and  how  far  it  may  run  into  the^Sea  none 
can  tell,,  there  are  many  other  CoUeSions  of  the  faaae  kind  jof  PiSars^  fitu- 
ated  in  and  about  this  Place  ;  as  two  leiTer  but  more  imperfed  and  broken. 
Caufways  as  we  may  call  them,  that  both. lie  at  fome  diftanee- on  the Jeft 
Hand  of  the  great  one^  as  you  face  the  North;  and ^aJittle  farther  into 
the  Sea  feme  Rocks  (hew  themfelves  above  Water,  when  the  Tide  is  lo\r, 
that  feem  all  made  ftill  of  the  fame  Stone.  And  ifyouafcend  towards  the 
Land  in  the  Hill  above  the  Caufivay  next  and  immediately  adjoining  to  it, 
you  meet  with  more  of  the  feme  fort  of  PiBars,  but  in  a  diflferent  Situa- 
tion, not  perpendicular  and,  ereft^  but  lying  as  'cwerc  on  their  Sides  in  a 
ilanting  Pofture. 

Beyond  this  Hill  Eaftward,  ajt  feveral  diftanoes,  iland  many  Sets  ol 
flraight  and  upright  Columns  ranged  in  curious  Order  along  the  fides  of 
the  Hills  :  That  Parcel  of  them  which  is  moft  confpicuous  and  neareiLthe- 
€aufway,  the  Country  People  call  the  Looms  or  Organs^  from  its  formal  Shape  ; 
which  is  £b  very  regular^  that  all  its  feveral  Pillars  may  be  diftinftly  counted, 
and  they  are  juft  50  in  Number ;  the  largeft  and  talleft,  at  leaft  40  Foot 
high,  confifts  of  44  diftind  Joints,  and  (lands  diredty  in  the  middle  of 
all  the  reft,  they,  gradually  dccrea(hig  in  length  on.  both  fides  of  it,  lik& 
Organ  Pipes.. 

Four  Miles  Weft  ward  of  the  Giaut^s  Caufivay,  a  Mile  and  a  half  diflant 
from  the  Sea,  three  Miles  from  the  Town  of  CoUraine,  and  about  two  from 
DunlucCy  an  old  Seat  of  the  Marquifs  of  Anirim,  feveral  Ranges  of  tall  Pil" 
lars  (hew  themfelves,  along  the  fide  of  a  Rock,  for  about  3  coPaces  toge- 
ther; «.  Church  within  a  quarter  of  a  Mile  of  them  call'd  BaSiwiBau 
Church,  I  am  told,  was  built  for  the  moftj)art  with  Stone  taken  from  thofc 
Pillars,  i«^hich  are  all  of  the  fame  fort  ot  Stone  with  the  Columns  of  the 
6iant*s  Caufway,  (as  I  find  by  carefully  examining  and  comparing  together- 
Pieces  of  them  both  I  have  now  by  me)  and  like  thofe  too^^confift  of  re- 
gularly cut,  loofe  and  diftinfts  Joints  placed  one  upon  the  top  of  t'other; 
but  in  thefe  refpeds  they,  differ- 

1.  That  fome  of  thefe  Inland. Pillars  are  of  much  larger  Size  than  any  in* 
the  Cflft/tUij},  being  two  Foot  and  a  half  in  Diameter. 

2.  That  there  ata  only  found  among  thefe,  fuch  as  have  3,  4,  y,and  6 
Sides,  and  none  that  have  7;  and«,  like  fome  of  the  Giant^s  Caufuoay. 

3.  That  the  Joints  of  thefe  do  not  obferve  that  kind  of  Articuldiicn^  by 
Cavities  and  Convexities,  as  thofe  of  the  Caufway  do  ;  but  their  upper  and 
lower  Surfiices  touch  only,  ia  Elane^^and.  they  ftand.  united  by  means 
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«rp^thetr  Weight  and  Preflure  alone;    fo  that  a  final!  force  will  fever ' 
them. 

But  Ifind  by  obferving  the  manner  of  thfe  Commifiure,  or  way  of  Arti^ 
€ulatkny  in  fix  Couple  of  the  feveral  forts  of  Joints  of  3,  4,  5,  6,  7,  and  8 
Sides,  which  I  had  raifed  on  purpofe,  and  taken  ouc  of  the  Caufway^  as  they 
-were  naturally  fellowM  in  Pairsy  that  fome  of  the  Joints  a&ually  want  this^ 
Cavity  end  Riling,  as  thoie  of  4  and  6  Sides  I  have  now  in  my  Houfe,  and . 
are  only  united  to  one  another  by  Superficies  touching  clofe  in  Planes  that 
run  a  little  flanting  and  not  parallel  to  the  Horizon.    Yet  this  may  be 
enly  a  chance  Formation,  fince  the  univerial  Jointing  of  the  whole  Cauf- 
way  J  is  cenainly  otherwife.    But  I  muft  take  notice,  that  the  Hollows  and 
Convexities  are  not   conftantl/  form'd  and  moulded   in  the  Stone  with  all . 
that  accuracy  and  circular  exa&nefs^  the  Artift  has  pleafed  to  exprefsthemn 
ki  the  Figures. 

Thefe  Cavities  in  fuch  Joints  as  are  uppcrmoft,  and  lie  expofed  to  the^ 
.open  Air  on  the  Surface  of  the  Caufioayy  alford  no  finall  ufe  and  advantage 
to  the  Poorer  fort  o£  People  in   the   neighbouring  Country,  with  whom- 
it  is  a  common  Pradice  in  the  Summer^Time,  when  they  want  Salt,  to  fill  * 
thcfe  natural  Bafons  with  Sea-tVatety  w^hich  by  reafon  of  their  Shallowneis 
are  of  (b  commodious  a  Shape,  that  in  the  fpace  of  four  Tides  they  find  all 
the  Water  that  w  as  left  in  them  exhaled,  and  the  Salt  remaining  dry  in  the  - 
bottom  of  the  Hollows. 

But  there  is  another  Irregularity  T  muft  take  notice  of,  which  is,  that 
one  of  the  Joints  of  the  Caufway^  SLPtntagon^  fent  me  hither  to  Town,  is*. 
Cavous  both  at  top  and  bottom:  But  the  general  Formation  is  this^  that. 
if  a  Joint  be  Cvncavt  at  one  end,  the  other  end  is  Oarvex. 

The  vaft  towering  Height  of  thcfe  ftrait-jointed  Pillars,  efpecially  of- 
thofe  that  are  moft  flender  and  the  perfeft  among  themi  is  truly  very 
furprifiog^  There  are  in  the  Caufivayy  fome  of  33,  others  of  36  Foot  high  * 
above  the  Strand;  and,  as  I  (aid  before,  fome  among  the  Organs  equal  40^. 
Foot  in  height.  How  far  thefe  may  be  continued  under  Ground,  is  not 
yet  difcovered  :  But  a  Gentleman  of  my  accquaintance-  traced  one  of  the  * 
talleft  Pilars  of  the  Caufmay  by  digging  into  the  Strand,  and  it  continued., 
fiill  of- the  fame  Make  and  Figure^  jointed  as  it. was  above,  for  the  depth  . 
of  8  Foot  together^  and  he  found  no  reafon  to  doubt. but  hcnvight  have  • 
traced  it  much  farther. 

This  is  obfervable,  that  commonly  the  Joints,  as  well  of' the  Inland*. 
Kllars,  as  thcfe  of  the  Caufway^  as  they   have  their  Situation   nigher  the- 
Earth,  are  longer  and  taller  than  thofe- towards  the  top.  of  the  Column; 
but  no  difference  is  obferved  in  the  Cavities  or  Rifings  of  the  Joints,  as 
they  are  placed  higher  or  lower  in  the  fame  Pillar -^   they  continue  much., 
the  feme,'  as  to  their  Depth,  or  Protuberance  from  top  to  bottom;    yer^ 
the  utraoft  top  of  fuch   of    the  Pillars  that  feem  compleat  and  entire,, 
always  terminates  with  the  Joint   that  is  Hat  on  the  upper  Side,  and  no  ^ 
%ay  cither. Gxicave  or  Convex  like  all  the  reft  below  it. 
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As  to  tlie  Internal  Subftance  of  this  St<mc^  'tis  of  «i  extraordloarjr 
liard,  clofe,  and  compaft  Texture :  Its  Greet  or  Grain,  Co  very  e^en  and 
tine  that  it  hardly  appears,  aniefs  viewed  near  the  Eye,  and  vhen  the  Stooe 
is  newly  broke:  Then  it  (hews  it  felf  on  its  Surface  like  a  very  miouto 
fmall  gliftning  Sand  thickly  interfperfed  with  the  reft  of  the  Solid  ;  which 
by  rcafon  its  Parts  are  fo  firmly  combined  together,  has  fomething  more 
of  gravity,  in  proportion  to  its  Bulk,  than  moft  other  forts  of  Stone,  un* 
lefs  fuch  as  partake  of  the  Marchafite  or  Pyrites^  and  are  more  ponderous 
than  ufual  from  a  Metalline  Principle,  being  an  Ingredient  in  their  Com* 
pofition  I  of  which  this  does  not  at  all  participate,  or  at  leaft  not  in  anf 
ccnfiderable quantity,  that  1  can  difcover. 

It  feems  as  if  it  were  one  plain  homogeneous  Body,  without  any  nux- 
ture  of  Cochlite,  Belemnite,  Veins  of  ^ar,  or  fuch  like  extraneou.  Matter, 
fo  commonly  met  w  ich  in  moft  other  ftony  Concretes :  Nor  can  there  be 
obferved  Bjtys,  FurrcwSy  Stria^  or  any  manner  of  Lines  running  along  its  Su- 
perficies ;  fo  that  it  is  capable  of  a  good  Polifti,  and  I  find  has  in  perfedion 
that  quaHty  of  the  Lapis  Lydius,  Bafanus  or  Tauctfionej  fo  much  celebrated 
of  old,  for  (hewing  the  various  Impr^flions  different  Metals  make  upon  it 
when  rubb'd  or  drawn  along  its  Surface  ;  but  being  a  Stone  naturally  divi- 
ded into  fmall  Pieces  or  Joints,  and  of  fo  hard  a  Body,  that  it  turns  or 
breaks  the  Edges  of  the  beft  Tools,  when  they  offer  tocdt  it,  it  (eems  on* 
fit  for  the  imbellifhing  of  Houfes,  and  all  the  other  greater  ufesof  Arcbn 
teShre  and  Statuary.         ^ 

Its  rough  and  natural  Outfide  that's  expofed  to  the  open  Air,  and  beating 
of  the  Weather,  is  of  a  whitifh  Colour,  much  the  fame  with  that  we  fee 
on  common  Rocks,  and^  Lime-Stone  ;  but  the  Infide,  when  you  fever  one 
Piece  from  another,  is  of  a  blackilh  Iron-Gray,  like  that  of  the  beft  black 
Marble  before  'tis  polifti'd,  but  fomewhat  of  a  darker  Shade.  And  indeed 
I  can  difcover  but  little,  if  any,  difference  between  the  Subftance  of  this 
Stone  and  that  of  Marble.  'Tis  true,  the  moft  common  fort  of  Marble  is 
not  near  fo  liard  and  clofe  a  Body :  yet  that  does  not  import  much,  fince 
"tis  known  that  feveral  kind's  of  Marble  vary  extremely  from  one  another 
in  hardnefs. 

Georgius  Agricolay  in  his  Book  de  Natura  Foffilium^  has  a  Paflage  (and 
which  I  find  confirmed  too,  by  a  later  Author  living  in  that  Q>untr7, 
Lachmand  de  FojpULus^  &c.)  wherein  he  mentions  a  fort  of  Marble  found  in 
the  Diftria  of  Ittdefi>eim  in  Germany y  that  feems  to  bear  in  feveral  refpefis 
a  great  analogy  or  agreement  with  this  Stone  of  the  Giam's  Caufrvaj,  b 
Hildeflieimo  qucque  e  regione  Arcis  Maricburgi  CoEis  eft  plemis  Lapideis  Tra- 
bibus,  quarnm  Capita  imerdum  eminent^  funt  vero  perhngde  acervaiim pofita^  infte 
fnedio  eartm  T'erra  eft  Colore  Nigro  ;  Ferro  aut  altero  Lapide  percujfa^  mn  aliter  ac 
Marmor  Hidefheimum  Cornu  Ufti  virus  olent^  onminoque  ex  eadem  Materia 
funt.  He  does  not  indeed  tell  us  the  precife  Figure  of  thefe  Marble  Beams, 
yet  it  feems  probable  at  leaft  that  tome  were  fquare,  which  makes  him 
call  them,  Trabes  Laptdea.  But  however  that  might  be,  this  I'm  aflur'd 
ef  from  frequent  Experiments,    tkat  the  Marble  of  the  Giant's  Caufioaj 
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lilce  theTe  y2oi7  Beams,  when  forcibly  ftruck  with  another  Stone  or  a  Bar  of 
Iron»  (ends  forth  a  ftrong  otfendve  Scent  like  burnt  Horn. 

.    LXXVIL  The  bcft  way  to  explicate  the  Vegetatim  of  Rock  Plants,  is,  firftsJS!?^ 
to  reprefent  the  fevcrai  Ways  of  the  Growth  of  SpoTy  which  (to  pafs  by^'*'«»  •/ 
the  Account  from  Jfi?/«^r/a,  that  Snow  by  long  lying  and  continual  Fpoitsmnu)  ly 
is  hardened  into  Spat)  I  obferve  to  be  three ;  either,  i.  it  takes  a  Being  from  ^-^^  ^"^ 
Steams  alone  ;  or,  i.  from  Steams  coagulating  either  Dew  as  it  falls  on  the^74Z'''* 
Ground,  or  Waters  liTuing  from  the  joints  of  the  Rocks  under  Ground  ;  oT^y{^^ 
3.  it  grows  from  Earths  and  Clays.    We  have  an  Infiaoce  of  the   Hrd  in  ' 
many  Grom's,  where  fome  Sfars,  produced  from  Steams  alone,  hang  From- 
the  Roofs  like  Licks  i  Lead-Ore  often  growing  in  the  fame  manner  ^  And 
as  this  Spar  grows  downwards^  k,  in  many  pla^s  from  the  Sides  olf  it,  there 
iflue  little  Plants  of  Spar  which  fhoot    upwards,  contrary  to  the  Growth^ 
of  the  other.    Thus  Spars  grow  item  Steams  about  the  Baths  at  Buda  fiv 
Muagarj,    accofding  to  the  Relation  olDr.Browu.    An  Example  of  thec^'[ff\, 
id  is  gi?en  above ;  wfaeie  ^tis  faid,  that  at  a  certain  Place  in  Itaiy,  Chryilals^^xix. 
(which  are  a  fort  of  S^ars)  ave  produced  in  clear  Evenings,  by  a  Coagula-LX,'^^^ 
tion  of  Dew  falling  on  mUrous  Suams.      We  have  fome  of  the  like  rife 
611  Mendif'Hitts ;   oar  Miners  finding  ibinetimcs  in  Roads,  where  the  Earth, 
is  bare,  trkitiffiJar  Chryftals,.  about  2  Inches  in  length,  and  an  Lich  over ;  not. 
with  ibarp  Angles,,  like  the  triangular  Glafs,  but  with  round  and  blunt  An- 
gles, and  ca**ried  up  round  at  the  Ends  like  a  €ocoa^Nut ;    none  of  chefe  be- 
ing ever  found  in  digging.    I  have  alfo  iieen  of  the  (ame  fert,  which  were* 
taken  up  in  Glmscefierjkire.    So  again  it's  commonly  ieen  in  Grottoes,  thac 
Steams,  coaguiaiifig  Heaters,  ilfuing  from  the   Joints  of  the  Clefts,  produce- 
Spars  oiFall  Colours.    As  to  the  3d  Way  of  Generation,  to  wit,  from  Earchsv 
and  Clays,  becaufe  I  do  not  remember  to  haars-  nex,  in  any  Author,  with  at 
&tisfa<9tory  Account  thereof,  I  (ball  briefly  relate  to  you  wliat  I  have  obferved. 
herein. 

There  are  in  M^ndip^Hills,  and*  generally  where  Mines  are,  JutterraaeousrTi.ut'^M; 
Vaults  or  Grcttg's,  whereof  fome  which  are  pretty  deep,  and  admit  not  Air 
too  freely,  and  have  other  Conditions  required,  are  faid,  by  our  Miners^  to 
be  Quick,  having  often  Ore  in  them,  and  ftill  livdy-oolour'd  Earths,,  with, 
fome  Moifture  and  lively  5/>4/j:,  Others  admitting^  Air  i  or  3:  ways,  and- 
having  in  them  black  and  moift  Rocks,  and  dry  and.rotren  flieliy  Scoi^s, 
dark  ^rchs,  barren.  Sands  and  the  like,  being  faid   to  be  dead.     I  have- 
often  fearched  both  ^  and  in  fome  of  the  former,,  particularly  in  one  of  tliem^, 
which  is  3  f  Fathoms  deep,  by  a   perpendicular  Line  (though  the  oblique* 
Defcent  of  it,  makes  it  above  50  Fathoms  to  thofe  that  go  into  it);I:difcovei^ 
•d  this  Procefs  of  Nature  in  the  Fomuoion  of  Spar.    There  arein  the  Bottom- 
of  this  Grotto  fome  Beds  of  Qay,    and  others  of  a  liver-colour'd  Earth,, 
which   I  take  to  be  as  good  a  Bole  as  any  now  in  ufa :  it  is  i^ifipid  to  the- 
Tafte,  but  fmells  well,  e^ecially  when  dried  j    foi^  as  it.  lies,  it  is   moilV 

wd  like  Eaftei  made  fo  fjartly  by  the  diftiUing  Waters,,  aod  partly  by  a» 

Stettm 


Srcaririncmnbeiit  bn  the  place  raifed  from  thofcWaters  by  ^  MnerdtVeh- 

frtents.    This  Earth  and  Clay  there  ftioots  up  every  where  in  Spires  in  afl 

Proportions  in  Height,  from  the  firft  Buddings  out  of  it,  till  it  comes  al- 

im(»U*as  higliis'a' Man's  Finger;  the  biggeft  of  them  being  in  Thicknefe  a- 

bout  an. fifch  Dianvetcr.     Thefe  Spires  are  all  ruled  'up  with  irregular  Ridges 

and  Furrows,"*  atid  fome  fooncr,  fome  later,  begin  on  the  Top  to  be  congeal'd 

into  5/>^/r  j  andfo  gatheriiig  a  Cruft  downward  by  degrees,  are  ail  aclaft 

turn*d  into  an  abfolute  v;hite  Spar^  with  fome  Diaphaneity.     I  difcovered 

;  the  fame  Earth  in  fome  places  there  growing  •SjpAenW,  which,  whilft  it  is 

.  Earrhj'  it'is-flill  ftioking  in  its  Bed ;  but  afterwards,  as  it  comes  to  be  crafted 

over, 'and' atiaft  to  be  turned  into  Spar  like  t?he  other,  it  grows  clear  off 

•from  it^  Root,  as  Fruit  falls  from  the  7>ee  when  ripe.    I  have  by  me  of 

ythtk  fphericdl  Stones^  from  the  bignefs  of  an  ordinary  Bullet,  to  that  of  a 

great  PinVHead,  fome  turning  to  Spar  fooner  than  others  :    I  found  foroe 

«.quice  grown  off,  fome  half  grown,  fome  white  Spar  outwardly,  and  raw 

Harth  in  tKe  middle,  fo  that  the  Prooefs  was  as:  plain  to  me  as  1  could  wilh. 

1  faw  the  fame  Earth  in  fome  places  there  growing  in  an  ca^aft  Oval  Form, 

and  turning  into  Spar  not  Oval^   but  raifed  on '  both  fides  with  an  Edge 

round  It  like  Apricock-Sttmes :  And  ^sthtit  Spherical  and  0'i//i/-5rcif^/ are  moft 

exd(£t  in  their  Figure  j  fo,  notwithfbnding  the  Re&or  fails  ip  this  Vault,  to, 

give  a  true  Sexangular  Figure  to  thofe  rwhich  I  iaid  Rioot  \rp  Pyramidallji 

yet  there  is  a  certain  place  on  thefe  -ffiiZr,  where  the  Spars  grovf  all  fixaagU" 

/m,  both' Pointis  of  ?  them  terminating  into  a  Pyramidal  Figare,  fexa^^ular 

like  wife,  as'  the  Veins  of  Chryftal  found  in  Italy  produced  by  a  Cosigulatioa 

of  JDew ;  thefe  with  us  probably  having  the  fame  rife,  lying  alfo  on  the 

Surface  of  the  Earth.    Here  I  may  acijuaint  you,  that  I  find  Talk  on  thefe 

Hills  grooving  fexoiJgulari  the  Ruft   which  oftentmes  lies  over  Veins  of 

Lead-Ore  in  many,  places,  ihoots  up  Pyramidalfy^  and  is  bounded  round  with 

6  Angles,    and  lometimes  with  5  :    Lead-Ore  itfelf  often  ihoots  up  Py 

rantidallyy  with  rough  irregular  Lines  round  it,  and  in  fome  places  liind. 

lit  bounded  round  very  regularly  with  4  Angles  ;  in  other  places  it  grows 

branched  like  a  Plant,  as  I  have  ieen  in  a  Mine  where  the  Stone-Plam 

^grow^ 

As  to  that  Opinion  which  generally  fotves  thofe   ymoiis  Phanonteifa  of 
the  feverai  figur'd  Stones,  which  we  find  in  Mines  and  elfewhere,  by  lay- 
ing, That  they  are  part  of  Plants  and  Animals,  or  whole  ones  petrefied^ 
it  feems  not  to  be  grounded  on  Praftical  Knowledge.    Thus  when  we  find 
rieveral  forts  of  Skell-Fi/h  in  Mines,  as  there  are  fome  in  the  Clay  where  thofc, 
:Stone-Plants  grow,  we  muft  not  fly  to  Pecrefaftion^  as  though  they  had  been 
broughtthere  by  the  Sea  or  otherwife,  and  fo  petrefied;    but  we  muft 
ttake  that  to  be  '(bls  it  is  truly)  the  natural  Place  of  their  Birth  ;  fome  of 
them  being  raw  Clay,  others  with  the  fame  Texture  with  the  Rock  where 
they  grow,  and  others  of  as  abfolute  a  llielly  Subftanc^  as  any  in  the  Sea : 
fhefe  being  only  different  Gradations  of  Nature,  which  can  as   well  pro- 
iduce  Shells  in  Mines  as  in  the  Sea, .there  being  no  want. of  faline  or  earthy, 
-  .  Par- 
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Particles.  Not  i$  there  any  great  difference  betwixt  fome  forts  of  Sparsl 
and  SMrShtUt  \  neither  do  I  know,  why  SbeUi  might  not  as  well  be  produced 
in  Mines,  as  any  fort  of  Spars  are  in  the  Sea  :  for  inftance,  the  Fungi  Mi- 
riniy  which  are  of  a  ^^/srry  fubftance,  fome  of  them  having  their  Surface  all 
"Wrought  with  Flowers,  as  it  were,  which  are  only  the  Terminaticm  of  Sparry 
CeBs^  as  in  CoraJ;  and  Cor/d  it  felf  is  a  fort  of  ^^r,  which  fo  well  refem- 
blcs  our  Stone-Plants  in  its  growth,  efpecially  if  forr.e  of  it  be  jointed,  as 
Mn  Ray  informs  us,  that  I  know  not  a  more  apt  Name  for  thefe  than  to 
call  them  AStteral  Coral ;  unlefs  fome  haply  will  rather  fay,  they  are  Flunres 
Arbcrefcemes  imernodiis  difHnUi ;  and  as  I  find  the  Bodies  and  Branches  of  fome 
Oral  are  all  ruled  up  with  Un^^  fo  are  many  of  thefe  in  fome  Mines,  and 
ate  terminated  with  Cells  like  it. 

}Ax.  Liftfr  judges  that  SffeBs  found  in  Stone-Quarries  were  never  any  part  ^^.  j^^^ 
of  an  Animal,  and  gives  this  probable  Reafon  for  it,  becaufe  Quarries  ofseaxxv. 
di£ferent  Stone  yield  us  quite  different  Species  o^  SAeBs,  not  only  one  from 
another,  but  from  any  thing  in  Nature  befide^,  which  either  the  Land, 
fait  or  freffi  Water,  does  yield*  I  have  obfer^ed  the  fame  thing  fome 
Years  (tnce,  and  have  now  by  me  feveral  Species  of  Stone  relembling  Shells 
Fiflfy  which  I  gathered  from  plowed  Fields  and  Quaities,  that  are  fcarce  to 
be  parallellM,  as  I  judge  by  all  the  Colledrions  of  Sea*Shells  extant. 

To  examine  this  Opinion  of  Petrefication  further ;  I  only  find,  that  the 
Thing  fuppofed  to  be  Pitrefiei  b  comes  firfl  crafted  over  with  a  Stony  Con- 
cretion, and  afterwards,  as  it  rotsaw*ay  inwardly,  the  Lapidefcem  Juice 
infinuates  it  felf  by  degrees  into  its  room,  and  makes  at  laft  a  firm  Stone^ 
refembltng  the  thing  in  Shape;  which  may  lead  fottie  to  believe  it  really 
Petrefied^  But,  though  a  resd  PetrefaElhn  were  allowed  in  fome  Cafes,  it 
would  not  be  rational  to  plead  this  in  all  the  figured  Stones  we  fee,  in  re- 
gard of  thofe  many  grounds  we  have  for  the  contrary.  Bat  I  take  thefe  to 
be  the  chief  Reafons  which  make  fome  fo  ready  to  embracjs  fo  generally 
this  Conceit  of  PetrefaUm^  becaufe  they  are  prepofTcfs'd  with  an  Opinion  a- 
gainft  the  VhgetatrOn  o(  all  Stones ^  and  for  that  they  think  it  impoffible  for 
Nature  to  exprefs  the  fhapes  of  Plants  and  Animals  where  the  Vegetative 
Life  is  wanting,  this  being -a  Faculty  peculiarly  belonging  to  the  Soul  x 
whereas  they  feem  to  err  in  both  ;•  for  as  what  hath  b^en  (aid  concerning 
our  Stone-Plants^  may  fuifice  to  prove  their  Vegetation^  fo  it  will  be  as  eafy 
to  (hew,  that  Nature  can  and  doe$  work  the"  Shapes  of  Plants  and  Jnintau 
without  the  help  of  a  Vegetative  Soul,  at  leaft,  as  it  is  fhut  up  in  commot) 
S6eds  and  Organs.  To  be  fatisfied  of  this,  let  them  view  the  Figurations  in 
Snout ;  let  them  view  thofe  delicate  Landskips  which  are  frequently  (at  leaft 
in  this  Country)  found  depifted  on  Stones,  carrying  the  refemblance  of  whole 
Groves  of  Trees,  Mountains,  and  Valleys,  &€.  let  them  dcfcend  into  Coal- 
Mines,.  where  generally  with  us  the  Clifts  near  the  Coal  are  all  wrought 
with  curious  Reprefentations  of  feveral  forts  of  Herbs,  fome  exaftly  re- 
fembling  Fern-Branches,  and  therefore  by  our  Miners  call'd  the  Fern-Branch 
Clifi  y  fome  refembling  the  Leaves  of  Sorrel,  and  feveral  ftrange  Herbs,  which 
haply  the  known  Vegetable  Kingdom  cannot  parallel  j  and  though  it  could. 
Vol.  II.  X  x  x  here 
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here  can  be  no  Colour  for  a  PetrefoEHon^  it  being  only  a  fuPerficial  Delinea^- 
lion.    The  like   may   be  faid  of  Ammalsy  which  are  often  round  defiHtd  oq. 
Sunes  I  as  all  Mineral  Hiftories  will  fufficiently  intbrm  them.     Now  fince 
here  is  no  Place  for  PetrefaEHon^  or  a  Vegetative  Soul,  we  can  only  fay.  That, 
here  is  that  Seminal  Root  (though   hindred  by  the  unaptnefs  of  the  Place  to 
proceed  to  give  thefe  things  a  Principle  of  Life  in  themfelvcs)  which  in  the- 
firft  Generaticn  of  Things  made  all  Plants,  and,  I  may  fay.  Animals  rife  up 
in  their  diftin&  Species  j  God  commanding  the  Earth  and  Waters  to  pro- 
duce both,  as  fome  Plants  and  Animals  rite  up  ftill  in  certain  Places^  with* 
out  any  common  Seed. 

It  is  a  Thing  of  very  difficult  Search,  to  find  what  this  Seminal  Root  is, 
which  is  the  efficient  Caufe  of  thefe  Figures :  But  it  feems  to  me  not  very. 
unapt  to  explicate  it  according  to  the  faying  of  Heraclitus  \  Lux  Sicca,  A- 
ntma  Sapientijjima,  that  is,  where  there  is  a  ftrong  Internal  Light  to  expands 
the  Ideas,  and  a  Drought  to  terminate  them,  the  Vertue  of  a  Soul  is  fiiQ. 
prefent,  which  imprints  them  in  the  Matter.    Hence  we  find  Nature  is  mofl 
bufy  in  the  Kind  where  her  Intentions  are  highly  raifed  by  the  Preience: 
of  her  chief  Principles^  Salts,  Sulphurs,  and  Mercuries,  promoting  her  Fer* 
ments,  which  caufe  fome  Internal  Light  and  Drought,  the  Ignes  Fatui  being 
only  fhadowy  Refults  from  them :  Thus  we  fee  over  and  in  Beds  of  Qays. 
and  Maries,  which  have  flrong  Ferments,   being  well  impregnated  with 
Salts,  there  often  lie  Beds  of  Marchafites  full  of  Luminous  Particles,  and^ 
there  we  frequently  find  great  tmmhcrs  o(  LapiJes  Serpentarii^  and  Marcha- 
Jites,  refembling  Snakes ;  and  fo  feveral  other  figured  Stones,  as  the  Belem- 
nitesy  &c.    And  in  the  Joints  of  the  Lias  Stones^  growing  over  Beds  of  Clay,. 
we  often  meet  with  a  great  plenty  of  elegant  Landskips.    In  Coal-Mines,, 
where  the  Sulphurs  are  flrong,  we  find  great  Lumps  of  very  bright  Alarcha*  - 
fites,  and  great  varieties    of  Herbs  depided  as  is  faid  before.    In  Mines  of 
Metals,  where  the  Mercuries  are  generally  predominant,  there  are  Landskips . 
and  Reprefentations  both  of  Land  and  Sea  Animals,  whereof  fome  carry  a 
bulk,  others  are  only  fuperficially    delineated.    Thofe  who  endeavour  to- 
explicate  thofe  Figurations   mechanically,  feem  to  have  a  harder  Task  ; 
jUWiitttifprif  they  fay   Vf'ith  mppoerates^  Spiritu  Diflenta  omnia  pro  Gemris  Affinitatt^ 
diftant ;  as  though  when  the  Mineral  Spirits  had  extended  the  Matter,  it 
fell  into  thofe  Figures  upon  a  fpontancous  Recefs,  according  to  its  proper 
Weight,  which   gives  Order  and  Meafure to  Things;  as  be  mechanically.* 
ihews  by  a  Bladder,  into  which,  if  Earth,  Sand,  and  Filings  of  Lead  be  put, 
and  Water  be  added  to  them,  and  we  give  them  Motion  by  blowing  in  tbc^ 
Bladder  through  a  Reed,  firft  they  are  mixt  together  with  the  Water,  but 
in  a  while  continuing  in  a  gentle  Motion  they  feparate  themfelves,  and  re- 
tire each  to  its  like,  the  Lead  to  the  Lead,  &c.  I  fay  if  it  be  explicate  thus, 
it   feems  difficult  to  conceive  how  the  Matter  fhould  come  to  have  fuch  a. 
determinate  Weight  to  run  into  fuch  Figures,  Vf  ithout  a  Specifical  Reiior  u> 
intend  and  difpofe  it,  unlefs  a  general  one  be  admitted,  in  whofc  Vertue- 
all  known  and  poi&ble  -Species  are,  which  firft  introducing  Difpofitions  ia 
the  Matter^  he  inteDtionally   works  ;  and,  as  ibmetimes  fae  gives  that 

Weight 


height  to  the  Matter,  hot  endowing  it  with  a  Principle  of  Life^  fo  he  of- 
ten difpofes  it  to  receive  Life,  and  introduces  it ;  which  Pofition  I  conceive 
will  hold  good,  notwithftanding  feme  late  induftrious  EfTays  to  prove  that 
there  is  no  equivocal  Birth. 

LXXVIII.  Here  ts  lately  found  in  Chefbhre  a  Reck  of  Natural  Salt,  from^A«rfc»f 
•which  ifTues  a  vigorous  Iharp  ^rine,  beyond  any   of  the  Springs  made  ufei.'c'!!^^^^ 
of  in  our  Sak-lVorks.  There  runs  near  it  (at  leaft  in  the  Winter-Seafon)  ^J^^'KA^m 
fmali  Rindle   (or  Gutter  rather,-)  but  it  is  wholly  free  from  all  dzx^gtt  (jin^u'^zoi^^. 
Overflowing,  which  threatens  all  other  Salt-Pits  in  this  Country  every  great  • 
Shower  through  the  Vicinity  of  Rivers.     The  Rock  of  Salty  by  the  rela- 
tion of  the  Workmen,  is  between  53  and  34  Yards  diftant  from  the  Surface 
of  the  Earth.    That  Parcel  of  it  which  the  Augur  brought  up  was  as  hard 
lis  Aiuniy  and  as  pure,  and  when  pulverized  became  an  exceUent,  fine,  and 
Iharp  Salt.    The  firft  Difcoverer  ot  it  was  one  "John  yackfon  of  Halton^  about 
Zady-Day  laft,  (1670)  as  he  was  fearchin^  for  Coals  on  the  behalf  of  the 
Lord  of  the  Soil,  WiBiam  Marhury  of  Marburj  Efquire. 

LXXIX.  There  are  two  kinds  oiTranjjlvanian  Stone  Salt :  The  SalGemma^th  s^k- 
and  that  which   is  commonly  ufed   at  Table.     The  latter  is  found  in  moft^v^l^M^^^^ 
of  the  Salt-Mines  \  and  is  brought  in  great  quantities  down  the  River  7/- nu"*  J* 
lifcusy  and  the  Rivers  running  into  it:  Some  of  which  is  afterwards  fent ^'^l^'J^^ 
down  the  Danube,  and  up  the  Mffran)a  to  furnidi  Servia^  and  the  adjacent«•$8»^xIox• 
Provinces  i  and  a  great  part  of  it  up  the  Danube  into  Hungary.     But  they 
bring  it  no  higher ;  Stone-Salt  being  prohibited  by  the  Emperor  in  Auftria^ 
who  hath  a  confiderable  profit  upon  the   boiled  Salt   brought  from  HaU- 
ftadt  in  that  Province. 

I  have  alfo  received  an  Account,  that  half  an  Hour's  going  from  the  City 

•Eperies,  there  is  a  Salt-Mine  of  great  Note  ;  from  the  firft  Place  of  defcenc 

unto  the   bottom,  it  is  about  180  Fathoms  deep  :  Into  this  the  Miners  de- 

fcend  firft  by  Ropes,  and  at  laft  by  Ladders,  unto  the  lower  Parts.    The 

Mine  is  for  the  moft  part  in  an  Earthy,  and  not  a  Rocky  Ground. 

The  Veins  of  Salt  are  large,  and  there  are  Pieces  to  be  found  of  loooo 
Pound- Weight.  They  commonly  hew  out  the  Salt  into  long  fquare  Pieces 
of  2  Foot  in  Length,  and  one  in  Thicknefs  i  and  for  ufe,  it  is  broken  and 
grinded  between  two  Grind-Stones. 

The  Mine  is  cold  and  damp,  but  the  Salt  being  a  Stone-Salt,  is  not  eafily 
diffolved,  or  at  leafl  in  any  great  quantity,  by  dampnefs  or  moifture  :  Yet 
the   Water  of  the  Mine  is  impregnated  with  Salt  in  fuch  fort,  that  being' 
drawn  out  in  large  Buckets,  and  afterwards  boil'd  up,  it  affords  a  blackifh 
Salt,  which  they  give  to  their  Cattle  in  the  Country. 

The  Colour  of  the  ordinary  Stone-Salt  of  this  Mine  is  not  very  white, 
but  fomewhat  grey ;  yet  being  broken  and  grinded  to  Powder,  it  becomes 
as  white  as  if  it  were  refinM.  This  Salt  confifts  of  pointed  Parts  or  Fof- 
fets :  Another  fort  of  Salt  there  is,  which  confifts  of  Squares  and  Tables  ; 
and  a  third,  to  be  found   of  fomewhat  flirious  or  long  Shoots. 

Nor  is  all  the  Salt  of  this  Mine  of  one  Colour,  but  of  divers  j  that  which 
is  found  grofly   mixt  with  the  Earth,  receives  fome  colour  from  it :  And 

X  X  X  2  even 


Salt  feems  p\m\  (rom^CeJaJprnus,  fays  he,  Efflorefcit  etiam  ffonte  wm  fUumki 
Saiinis  ad  JimHhudinem  Lanugenis  Canefcentis ;  fed  etiam  in  Vafii  in  quihs  Sol 
continetur. 

But  here  it  is  to  be  noted,  that  though  the  Nttrian  Water  is  of  a  blufiiy 
Colour,  and  makes  a  brisk  Fermentation  with  an  Acid  i  yet  a  Solution  of 
Natrcn  looks  clear,  and  will  not  fermem  with  an  Acid.  The  Reafbn  why 
a  Solution  of  the  Natrm  looks  clear,  though  the  Nitrian  Water,  which  is 

*  but  a  Solution  of  the  fame  Salt,  is  of  a  bluftiy  Colour,  may  perhaps  be  this : 
'I  fuppofc  that  the  IVatei-  of  Latron  receives  its  Rednefs  from  a  red  clammy 

•  Subllance,  which  ferves  chiefly  to  cement  the  two  Salts  together.  And  this 
'I  ratiier  conjecture,  becaufe,  after  a  Solution  of  the  iVits/roif  had  paft  through 
.  a  Filtre,  there  ftuck  to  it  a  red  clammy  Matter,  and  the  Solution  was  clear. 

And  the  Reafon  why  a  Solution  of  the  Natron  will  not  fermem  with  an  Acidy 

'I  conceive  to  be  this  ;  becaufe  that  in  a  perfed  -Diffolution,  its  Parts  being 

feparated  one  from  another,  by  the  Parts  of  the  Water,  their  Stragglings  are 

•too  weak  ta  make  an  Effervefcency  v/\th  an  Acid;  Bnd  in  this  I  was  further 

•confimi'd  by  thefe  two  Experiments.     I  found  that  if  into  a  Sobttian  of  the 

Natron,  I  pout'd  an  Acid,  while  the  Water  lookM  whitifli  or  difturb'd,  the 

Salt  not  being  perfeAly  diffolv'd,  it  made  a  brisk  Fermemation  :  But  when  the 

'Water  came  to  be  clear,  the  Salt  then  being  perfedly  difTolved,  if  I  then 

poured  an  Acid  upon  it,  it  would  not  fermem.    I  likewife  found  that  this 

Solution,  being  evaporated  to  s^  third  part,  would  fermem  again. 

Its  fecond  Principle  I  take  to  be  a  urinous  Sah :  xft.  Becaufe,  if  mixed 
with  Salt  of  Tartar,  it  fmells  like  Sal-Armoniack,  when  mixed  with  the  fame 
Salt.  idly.  When  it  was  diftill'd  with  Salt  of  Tartar  in  a  Retort,  it  afforded 
a  urinous  Spirit,  as  piercing  as  the  Spirit  of  SaUArmoniack. 

The  Sal-Marine  (being  a  Fojjile  Salt)  I  take  for  granted  it  receives  from 
the  Earth,  but  it  feem's  to  have  its  Volatile  Alkali  from  the  Air  r  Firft,  be- 
caufe it's  faid  hy  Pliny,  Spumam'ii'Mri  (which  is  the  Natron  here  fpokeof} 
Antiqui  negabam  fieri  nifi  cum  Ros  cecidijfet.    By  M.  dela  Chancre,  it  is  aflkm- 
ed.  That  three  or  four  Days  before  the  Nile  begins  to  overflow,  there  falls 
a  certain  Dew,  which  hath  a  fermenting  Virtue,  and  levens  a  Paft  exposed 
to  the  Air ;  and,  at  the  fame  time,  faith  Pliny,  and  M.  de  la  Qjamhe,    the 
Nitre-Pits  grow  (ullo(  Nitre.    And  Sands,  Vanflebius,  and  feveral  (ay.  That 
though  560  in  a  day  die  in  Grand  Cairo  of  the  Plague,  before  the  beginning 
of  the  Inundation  of  the  Nik,  yet  the  very  Day  after  there  does  not  one 
die ;  which,  doubtlefs,  could  not  proceed  from  any  other  Reafon,  than  be- 
caufe, at  that  time,  the  Air  was  impregnated  with  this  Volatile  Alkali  :  for, 
at  that  time,  the  Nitre-Pits  grovv  full,  and  this  Dew  falls.     This,  I  think, 
may  fufficiently  hint  to  us  the  great  Ufe  of  its  Volatile  Spirit,  efpecially  in 
peftilential  Diftempers.     Lafify,  About  that   time  that  the  Nile  begins  to 
overflow,  thofe  Specimens,  which  we  had  here  at  Oxford,  grew  heavier  by 
'being  expofed  to  the  Air. 

Here  it  is  to  be  noted,  that  this  Alkali  is  not  made  fo  by  Fire  :  I  cannot 
therefore  conclude  with  Hehnom,  that  all  Alkalies  are  made  fuch  by  that  Ele- 
ment. 

The 
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The  learned  Dr.  Huntington,  (who  was  at  Nitrin)  gives  this  Account  of 
fts  Separation  from  the  Water  in  Latrcn. 

There  is  a  Town  in  ^gyft  cail'd  Nhrta,  which  gives  Name  to  the  Afi- 
«r/Vw  £)^7^/t,  where  there  is  a  Lake  calW  Latron,  taking  up  an  Area  of  6  or 
7  Acres,  fituated  about  50  Miles  W.  by  S.  from  Trniw,  a  Town  lower  up-  ♦ 
on  the  Nile  than  Grand  CairOy  and  about  the  fame  diilance  N.  W.  from  the . 
Pyramids;  from  the  Bottom  of  this  Lake,  this  fort  of  iV/>rtf  called  iVT/arrow  1 
arifeth  to  the  Top,  (as  they  do  apprehend)  and  there,  by  the  Heat  of  the  - 
Sun,  condenfes  into  this  kind  of  Subftance.  That  all  the  Nitre  comes  from . 
the  Bottom  to  the  Top,  I  dare  not  affirm,  and  fhall  therefore  premife  fomcr 
Phanomena  which  it  afforded  in  Evaporation,  before  I  give  you  my  G)n jec-  • 
rare  about  it. 

I  took -an  Evaporating  Gldfs,  which  held  about  4  Ounces,  and  pourM-  in-  - 
TO  it  2  Ounces  of  the  Nitrian  Water  ;  this  I  fet  upon  a  Sand  Furnace,  giving  i 
it  Fire  by  degrees  :  as  foonas  the  Water  was  warm,  the  Particles  of  the 
Nitre  began  to  fwim  upon  its  Surface  in  Aragglii:^  and  uneven  Numbers^ . 
thefe,  after  a  while,  united  >  and  at  laft  there  arofe-Salc  ibfficient  to  cover  .<^ 
the  whole  Superficies- of  the  Water.     I  tocJc^'thenf  a  thia  Gla&  and  skimM 
off  this*  Ice,  "but  could  fcatt^e  take  it  all  off  before  it  was  feconded  by  ano- 
ther ;  and  thus  the  Salt  did  rife  fucceffively  in  Films,  as  long  as  there  was  * 
any  Water  in  the  Glafs :  thefe  Films  had  the  Colour  and  Tafte  of  the  Nitre- 
which  came  from  2Vifm/i,  and  did  Yxlx^ii  ferment  with  an  ^ct J.     And  thefe  r 
«re  they  which,  hy  Pliny,  arccatPd  Ftos  Snlisi  and^  if  I  miftake  not,,  the - 
fame  with  that  which  Herodotus  fays  they  make  their  Jiimi^j'^with.  if  there* 
fore- by  the  lang«rifhing  Heat  6f  a  digefting  Furnace,  the  »«rro«y  Particles  * 
could  feparate  themfelves  from  the  Water^  and  over  that  fpread  tliemfelves  ^ 
in  an  Ice  ;  it  may  be  as  probable,  that  by  the  greater  Heat  of  the  Sun,  thcv; 
Nitre  of  Lntron  is  (eparatedfrom  the  Water  after  the  fame  manner.     And,  , 
as  in  the  Evaporation  of  other  mineral  Waters,  when  die.  Water  is-  not  r 
Ibrong  enough  to  hold  up  the  S^lt,  it  is  generally^  covered  with  athin  jBknj  * 
ib,  I-  fuppoiej  in-  Evaporation  of  the  Natwn,  fome  Farts  of  the  Water  be-  r 
ing  flown  away,  the  Particles  of  the  Sal-Marine  branch  one  into  another, and  1 
fo  incruft ate  upon  the  Surface  of  the  Water;: '    • 

lathis  Hypothefii  I  was  the  farther  -confirm^  by  this  Experiment :  I  tQ<A'-i 
fome  of  the  Natron  and  diflblv*d  it  in  Watefi,  and  fet  it  to  evaporate ,  and  J '. 
found  that  the  Salt  did  not  incruftate^  upon^  the, Water,  till. 3.  parts  of  thei^  . 
Water  was  evaporated.  It  did  not  therefore  feem  probable,,  that  thtNi^re  r 
came  all  from  the  Bottom  to  the  Top j  and  fo  was.  condcnfed  by  the  H^at^: 
of  the  Sun;  but  that  they  incruftated,  when  the  JUt^^ffc  AirZ/V/ai.. branched. ^t 
ORe  into  another,^  feme  of  the- Aqueous  Parts  being  exhaJcJ.  .  .^     , 

The  Reafon  why  its  Volatile  Alkali,  in  Evaporation,  does. not  fly  :q4i.it^  a*,  j 
^•wy^  is,  becaufe  it  is  held  •  ther-e  by  the  Sal-Marine. 

By  the^T€&,\n)ony  o(  Hifpocratefi  Galen^  Mathialus,  Dhftorides^  Pliny^^ni,  - 
JIgrkola,  it  appears  to  have  been  of  great  Ufe  in  Pkyfick. .  .But  ti^r^  it  i^ -to  / 
be  noted,  that. when  Nitre  is  prefcribed  by  them,  that.  iVi>rf,  ^hicb  is  an  . 

^gredient  of  Gun-Poivde)'^  is.  not  to  be  underilotdv     , 

Amongft  c 
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Anirngft  the  lid^isms  ^  have  t;i;iis  Account  of  it :    M-  A  Cks  is  of  the 

Opinion,  that  moft  of  the  Mineral  Waters  io  France  ace  iropregaaced  with 
this  fort  of  Nitre  J  and  that  all  their  Cures  are  done  by  it. 

Moknbrochiui  affirms  a  TinHuye  of  Aphrenitrum  to  be  of  wonderful  £ffi^ 
cacy  in  Scone.  This  I  rather  credit,  becauie  it's  {aid  by  Junken  in  his  Me- 
dicusj  the  Nitre  of  Nitria  is  of  fo  piercbg  a  Spirit,  that  it  doth  not  permit 
eitlier  Scone  or  Rock  to  be  thereabout. 

In  treating  of  its  Ufe  in  Jgricukurey  I  think  it  convenient  to  premiie  one 
Phanememn  which  is  aflforded  in  Evaporation :  when  the  Salts  bad  fyi^aA 
themfelves  over  the  Water  in  an  Ice,  thofe  thin  Plates^  after  a  while,  would 
bread  and  afcend  io  perpendicular  Lines  to  the  very  Top  of  the  Clafs  :  I  do 
therefore  conjedure,  that  Nitre  may  be  faid  to  fertiliz,e  the  Ground  after  this 
manner;  its  V$latih  Partkle^ beitig  heated  by  (om^  fubterroMems  Fire^  or  dfe 
by  the  Warmth  of  the  Suo,  they  do  quickly  a£bend  in  the  fmall  7ubes  of  the 
Plant  J  and  fo,  by  their  Elafiick  Nature,  carry  along  with  them,  or  force 
before  them,  thofe? Particles  which^  as  th^y  differently  convene  together, 
conftiDute  the  di&oent  parts:  of  t\it:  Plant. 
J4Mni,  Suh-  But  this.  Coajefture  will  beiinade*fome.thiog  the  more  probable^  by  an  £x« 
N?to^  ^  periment  in  Kircher ;  where  hc^ys,  If  you  t^e  a  wooden  Tube,  and  put 
into  it  T'artar^  Quick^Ume^  Saby  and  the  Urine  of  a  JVine^Dr inker ^  reduced 
into  one  Mafs,  which  is  to  be  hardened  in  the  Sun  ;  and  alter  that  fet  it  in 
a  cold  Cellar,  by  the  help  of  Sah-Petre  from  the  before-meotioned  Ma(s,^ 
you  will,  not  without  Admiration,  fee  Flowers- branch  out  of  it.  Yea,  fucb 
is  the  Force  of  Nitre^  that,,  if  in.aiQlai^  kept  clofe  fhut,  you.  put  the  Juices 
of  fome  nitrms  Herbs  on  the  be£or&*nf)entioned  Mafs,  the  Nitre  contained 
within  it,  being  pregnant  with  Spiritt  will  force  itfelf  thro  the  very  Pores 
of  the^GIafs. 

M.  de  la  Chamhre  (ays.  Plants  do  grow  in  -Mgyft  in  fuch  abundance,  tbac 
they  would  choak  one  another,  if  they  were  not  hindred  by  throwii^  Sand 
upon  the  Fields ;  infbmucbthat  the  ^^t/Vnt/ nauft  take  as  much  pains  to 
leiTeh  the  Fatneis  of  their  Land,  as  other  Nations  do  to  encreafe  the  Fat- 
ncfsof  it.  . 
'  Ca^itV'itn  In  Mechanicksj  we  have  this  Account  of  it :  It's  (aid  by  Pliny^  that  a  Com- 
'^'  pahy  o£Mt»rohants  being  thrown  upon  a  Shore  where  there  were  not  any 
Stones- to  be  found,  were  forced  to  take  greia  Pieces  oi  ^E^ypiian  Nitre  out 
of  their  Ships  and  make  WaUs,.  upon  which  they  hung  their  boiling  Kec- 
tle :  the  Nitre  being  heated  by  the  Fire,  mixed  with  the  Sand,  and  ran  into 
feveral  Streams  of  Giafs,  which  afterwards  hinted  the  way  of  making  Gla£s. 
It-islikewiifeof  ufe  in  Dying,  (or  PUny  andVitrufvius  affirm,  That,  by  the 
help  of  this,  the  true  Azjure  is  made  i  and  that  without  this,  there  cannot 
be'a  trut'Sbadow. 

This  Nitre  is    diftinguifh'd  from  Salt-Petre,    i.  By    its   fermenting :  Jz 

-w^W  ferment  with  any  Acid^  but  Salt-Petre  will  not.     I  found  that  it  would 

ferment'^'\t)^  Vrnegar^  as  the  old  Commentators  ob(erve  in  their  Comments^ 

upon  'Jeremiah  and  thei^rwer^x,  bxxt  Salt-Petre  will  not :  which  gave  Occafion 

to^,fome,  in  thofe  Texts,  to alcer.the.  Word  Nitre. 


(  529  ) 

1.  It  may  be  diftingtiifhM  from  Sah-Petre  in  its  Tafte  ;  for  Natrm  hath  a 
tixivial  Tafte,  but  the  other  not. 

3.  By  the  f^Ai^i/e  i^mV  vhich  it  affords:  For  from  the  one  comes  ofVer 
a  Volatile  Alkali^  but  from  the  other  a  Conrofive  Acid. 

4.  The  Natron  affords  a  red  clammy  Subftance,  infipid,  but  the  other 
hot.  This  clammy  Subftance  (if  I  miftake  not)  is  that  which  by  Pliwj  is 
called  ^rt^o  Salts :  This  it  hath  from  the  Earth,  and  therefore  it  is  again 
£iid  by  PHt^^  Sum  ibi  Nitraric  in  fuihs  &  RuUum  exit  a  OUore  Ttitz. 

5.  Like  Salt  Petre  it  will  not  ChryfiaWx^. 
*   6.  In  the  Fire,  it  makes  no  Detonation. 

But  in  this  it  refembles  Salt^Petre  \  as  that,  by  the  Flowers  of  Solphur,  is 
made  into  a  Sal  Prunella,  fo  this,  if  you  drop  Spirit  c(  Su^hur  xxponk  it,  fhoots 
into  Pyramidal  Salt^  that  is  not  by  the  Tafte  diftinguifluble  from  Sal  Prunella^ 
though  its  Tafte  before  was  Lixivial. 

From  SaJr-Annmack  it  may  be  diftinguifhed :  Firft,  by  its  Colour ;  for 
the  Natron  is  reddifh,  the  other  not :  Secondly,  by  the  Texture  of  its  Parts ; 
in  Sat-Armomacky  the  Parts  feem  clofe  and  firmly  Imit  together,  but  the  Na^ 
tron  is  fpongy  and  perforated :  Thirdly,  if  mixed  with  Sal^Artmniack^  the  Sal- 
Armoniack  emits  the  fame  Spirit,  as  it  doth,  when  mixed  with  Qui^k  Lime. 

But  I  think  it  comes  much  nearer  to  the  Nature  of  Sat-Armoniack  than 
Salt'Petre  5  ifl^  Becaufe  it  is  competed  of  a  Sea-Sab  and  an  Vrimus  Alkali : 
^dfyy  Like  Sd-Armmackj  when  diflblr'd  in  Water,  it  makes  it  extremely^ 
cold ,'  and,  as  Francifcus  Hernandez,  iays,  it  produces  the  fame  l£&di^  when  hot.  4 
diiTolved  in  Wine.  Ug^<^ 

2.  The  Nitre  of  Egypt ^  bjr  the  Experiments  made  about  it  at  Oxford^j^^Q^^^ 
plainly  appears  to  be  little  different  from  Sal-Armoniack :  and  confidering,<^<i^''^'cw 
that  It  rains  little  or  nothing,  comparatively  to  the  great  Heats,  iq  Egypt  JaffSS.^ 
and  that  the  Lakes  there  are  only  once  a  Tear  furn&M  with  freA  Water"'<<$7^8s7. 
from  the  Overflowings  of  the  Nile ;  alfo  that  vaft  Trads  of  Land  there» 
and  all  over  AJiay  are  naturally  covered  with  Foffile  Salt ;  again,  that  thofe 
Lakes  are  furnifhM  with  vaft  Animals,  as  OocodTleSy  Hippopotami,  and  with- 
out doubt  great  variety  of  other  lefTer  Vermine  :  thefe  things,  I  fay,  well 
confiderM,  it  is  eafy  to  think,  that  in  a  Year's  Time,  moil  of  the  fkic 
Water  of  thofe  Lakes  has  pafTed  through  the  Bodies  of  thofe  Animals,  and 
tonfequently  is  become  Urinous  or  SaUnoAJrinoue,  as  is  the  Nature  and  Com^ 
pofition  of  Faliitious  Sal-ArmoniacL 

LXXXIL  I  am  convinced  that  Sulphur  is  fublimed  from  the  Pyrites,  ac-n^  p  fita 
cording  to  the  Opinion  of  Dr.  Lifter;  efpecially  that  gathered  upon  Mount '"'^  ^1^ 
^tna,  ViJuviuSy  the  Solfatara,  and  in  the  Stoves  ol  St.  Gennaro,  not  far  from»'ji2iv,ty 
thence:  for  moft  of  the  Stones  and  Cinders,  thrown  out  of  thofe  mighty ^'T'*"^- 
Furnaces,  do  manifeftly  contain  Iron,  if  we  may  believe  the  Magnet.    As^^^^^ 
to  the  Salt  (taken  by  many  Writers  to  be  a  fort  of  Sal-Armoniack)  found 
together  with  the  Sulphur  in  the  foremention'd  Places,  it  appeared  to  me  to 
be  a  kind  of  Nitrum  Cakarium ;  for  as  I  remember^  it  had  not  any  Urinoue 

Voh.  II.  Y  y  y  Qualities, 


Qpalities,  that  I  could  perceive  by  flight  Trytls  of  Mlicttire ;  and  I  was^fae 
more  confirmed  in  my  Opinion,  after  I  had  feeo  and  confidered,  the  greac 
Quantity  of  Lime-Stone  round  about  Nafks ;  many  Beds  of  it  lying  up 
and  down  the  T'erra  di  Lavoro^  or  Campania  Felice* 

rhe  Spontt-     LXXXIII.  The  Mafter  of  a  Copperas  Work  at  Ji/hitefiaile  in  Kem^  having 

•/X  Pyri?  «ngrofs'd  all  the  Fyyites  or  Copperas  Stenes  to  himfelf,  laid  up  two  or  three 

tcs^Bv  i>r.  hundred   Tun  in  a  Heap,  and  built  a  Shed  over  it  to  keep  oflF  the  Rain  : 

l^rfi-^iTeiB^t  in  the  fpace  of  (5  or  7  Months  it  firft  fmoaked,   and  then  took  fire,  and 

burnt  for  a  Week.     Some  of  it  looked  like  melted  Metal,  and  other  Parts 

Kke  red-hot  Stones;  and  it  difchai^'d  fo  fetid^   fulphurous,  or  (linking 

Exhalations,  that  the  People  in  the  Neighbourhood  were  miferably  affli&ed^ 

and  forced  to  ufe  all  their  Endeavours  to  extinguifh  it. 

A  Mineral  LXXXIV.  The  Mineral  out  of  which  Brimftone  and  Vitriol  are  ex- 
ylui'^^'  drafted  is  one  and  the  feme,  not  much  unlike  Lead-Ore,  having  ^o  often- 
B«°^.^°«j  times  Lead  mingled  with  it,  which  is  feparated  from  it  by  picking  it  out 
%  Sir  Koh.  of  the  reft.  The  Mines  refemble  our  Englifl)  Coal  Mines,  dug  according  to 
Moray.i;.3o. the  depth  of' thc  Mineral^  15,  20,  or  more  Fathoms,  as  the  Vein  leads  the 
Workmen,  or  the  Subterranean  Waters  will  give  them  leave. 

To  make  Brimftone,  they  break  the  Stone  or  Ore  into  fmall  Pieces,  which 
thev  put  itiio  CruciUet,  made  of  Earth  5  Foot  long.  Square  and  Pyramid- 
wi(e  ;  the  Entry  is  near  a  Foot  Square.  Thefe  Crucibles  arc  laid  /loping, 
'  'eight  undermoft,  and  feven  above  them,  as  it  were  betwixt  them,  that  the 
Fire  may  come  at  them  all,  each  having  its  particular  Furnace  or  Oven. 
The  BrimftoniB  being  diffolved,  by  the  violenct  of  the  Heat,  drops  out  at 
the  fmall  end  of  the  Crudt/e^  and  falls  into  a  Leaden  Trough  or  Receptacle, 
common  to  all  the  faid  Crucibles^  through  which  there  runs  a  continual 
Rivulet  of  cold  Water,  conveyed  thither  by  Pipes,  for  the  cooling  of 
the  diffolved  Sulphur^  which  is  ordinarily  4  Hours  in  melting.  This  done, 
the  Afhes  are  drawn  out  with  a  crooked  Iron,  and  being  put  into  an  Iron 
Wheel-barrow,  are  carryed  out  of  the  Hutt,  and  being  laid  in  a  Heap,  are 
covered  with  their  other  elixed  or  drained  Aihes,  the  better  to  keep  them 
w  arm ;  which  is  reiterated  as  long  as  they  make  Brimftone. 

To  make  Copperas  or  Vitriol,  they  take  a  quantity  of  the  (aid  Afhes,  and 
throwiiig  them  into  a  fquare  planked  Pit  in  the  Earth,  fome  four  Foot  deep 
and  eight  Foot  fquare,  they  cover  the  fame  with  ordinary  Water,  and 
let  it  lie  24  Hours,  or  until  an  Egg  will  fwim  upon  the  Liquor,  which 
is  a  fign  that  it  is  ftrong  enough.  When  they  will  boil  this,  they  let  it 
run  through  Pipes  into  the  Kettles,  adding  to  it  half  as  much  Mother-^ 
JVater,  which  is  that  Water  which  remains  after  the  Boiling  of  the  Hardened 
Copperas.  The  Kettles  are  made  of  Lead,  4*  Foot  high,  fix  Foot  long,  1 
and  three  Foot  broad,  ftanding  upon  thick  Iron  Bars  c^  Grates.  In  thefe  I 
the  Liquor  is  boiled  with  a  ftrong  Coal  Fire,  twenty  four  Hours  or 
more  ;  according  to  the  Strength  or  Weaknefs  of  the  Lee  or  IVater.  Whea 
it  is  come  to  a  juft  Confiftence,  the  Fire  is  takea  away,  and  the  boiPd 

Liquor 


Lsqiior  iu£fered  to  cool  fbiDewhat,  and  then  cis  tappM  out  of  the  faid 
Kettles  through  Holes  beneath  in  the  fides  of  them,  and  conveyed  through 
wooden  Conduits  into  feveral  Receptacles,  three  Foot  deep  and  four  Foot 
long  (made  and  ranged  not  unlike  our  Tan-Pits)  where  it  remains  14 
or  15  Days,  or  fo  long  till  the  Copperas  feparates  itfelf  from  the  Water, 
and  becomes  icy  and  hard.  The  remaining  Water  is  the  above-mentioned 
Alothir4Vater ;  and  the  elixed  or  drained  AChes  are  the  Dr^s,  or  Caput 
Mmiamy  which  the  Lee,  whereof  the  Vitrkl  is  made^  leaves  behind  it  in  the 
planked  Fits. 

LXXXV.  I.  There  is  a  Stone  in  Sweden  of  a  yellow  Colour,  intermixed 5i.;/*«r,r?. 
with  Streaks  of  white,  (as  if  compofed  of  Gold  and  Silver)  and  heavy  with- ^"^ii^^'i;,*; 
al.     It  is  found  in  firm  Rocks,  and  runs  in  Veins,  upon  which  chey  lay/ro»ii^'oJ 
Wood  and  fet  it  on  fire.    When  the  Stone  \$  thus  heated,  they  caft  Water '^^J^it 
upon  it,  to  make  it  rend,  and  then  then  dig  it  up  with  Mattocks.    This  done,  f^^''^  "• 
they  break  it  into  finaller  Pieces,  and  put  it  into  Iron  Pots,  of  the  fliape  re-"*  ^^^*' 
prefented  by  Fig.  153.  the  Mouth  of  the  one  going  into  the  other.    ThefefVg.isj- 
they  place  the  one  in  the  Oven  upon  an  Iron  Fork  floping,  fo  that  the  Stont 
being  melted,  it  may  run  into  the  other,  which  ftands  at  the  Mouth  of 
the  Oven,  fupported  upon  an  Iron.    The  firft  running  of  the  Stone  is  Sul- 
phur. 

The  remainder  of  the  burned  Stone  is  carried  out,  and  laid  upon  a  high 
Hill,  where  ir  lies  expofed  to  the  Sun  and  Air  for  the  fyeict  of  two  Years  ; 
and  then  taketh  fire  of  it  felf,  cafting  forth  a  thin  blue  Flame,  fcarce 
difcernible  in  the  Day-Time.  This  being  confumed,  leaveth  a  blue  Dull 
behind  it ;  which  the  Workmen  obferve,  and  mark  with  Wooden  Pins. 
This  they  dig  up,  and  carry  into  the  Work-Houfe,  and  put  it  into  great 
Ti^s  of  fVater,  where  it  infufeth  24  Hours,  or  more.  The  IVater  they  after- 
ward boil  in  Kettles,  as  we  do  Salt-Peter^  and  put  it  into  cooling  Tubs, 
wherein  they  place  crofs  Sticks,  and  on  them  the  Fstriol  fattens,  as  Sugar- 
Candy  doth. 

The  Water  that  remains  after  the  Extradion  of  the  yitricl  they  mix. 
with  an  2th  part  of  Urine  and  the  Lees  of  Wood  Afhes,  which  is  again  boiled 
very  ftrong,  and  being  fet  to  cool  in  Tubs,  crofs  Sticks  are  likewife 
feftened,  and  thereon  the  jilum  faftens. 

In  the  Water,  which  remains  after  the  jibtm^  is  found  a  Sediment^  which 
being  feparated  ftom  the  Water,  is  put  into  an  Oven,  and  Wood  laid  upon 
it  and  nred,  till  it  become  red,  which  makes  the  Minium^  wherewith 
they  paint  their  Houfes,  and  make  Plaiften 

2.  There  is  a  kind  of  Stone  in  the  North  of  Englandy  yielding  the  fame^/«««»« 
Subftances,  except  Minium.  ^**"f  )^. 

f.  376. 

LXXXVL  Copperas  Stones,  which  fome  call  Gold  Stones,  are  found  on  the  ^^^^^^.''t 
Sea-Shore  in  Effex,  Hampfi>ire^  and  fo  Weft  ward.     There  are  great  Quan-^r^.  Da-' 
tities  in  the  Cliffs  ;    but  not  fo  good  as  thofe  on  the  Shore,  where  the  ^^^^^'^^^^^''J^; 
ebb  and  flow  over  them*  toVk' 

Y  y  y  2  .The 
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The  bed  of  them  are  of  a  bright  (hitiihg  Silver  Colour  ;  the  next  facH 
as  are  of  a  tufty  deep  Yellow  j  the  worft  fuch  as  have  Gravel  and  Dirt  in 
them,  of  a  fadder  Umber  Colour. 

In  the  midft  of  thefe  Stones,  are  fometimes  found  the  Shells  of  Cockles^  and 
other  fmall  SheU-Fijhes ;  fmall  Pieces  of  the  Planks  of  Ships,  and  Pieces  of 

Sea-Coal. 

In  order  to  the  making  of  Copperas,  they  make  Beds  according  as  thcT 
Ground  will  permit ;  thofe  at  Deptford,  are  about  loo  Feet  long,  15  Feet 
broad  at  the  top,  and  1 2  Foot  deep,  (helving  all  the  way  to  the  bottom. 

They  ram  the  Bed  very  well,  firft  with  ftrong  Clay,  and  then  with  die 
Rubbifli  of  Chalky  whereby  the  Liquor,  which  drains  out  of  the  Diffolu- 
tion  of  the  Stones,  is  conveyed  into  a  Wooden  (hallow  Though,  laid  in  the 
middle  of  the  Bed,  and  covered  with  a  Board  ;  being  alfo  boarded  on  all 
(ides,  and  laid  lower  at  one  End  than  the  other,  whereby  the  Liquor  is  con* 
veyed  into  a  Ciftern  under  the  Boiling-Houfe. 

When  the  Beds  are  indifferently  well  dryed,  they  lay  on  the  Stones 

about  2  Feet  thick. 

Thefe  Stones  will  be  five  or  fix  Years  before  they  yield  any  confidera- 
ble  quantity  of  Liquor ;  and  before  that,  the  Liquor  which  they  yield  is 

but  weak. 

They  ripen  by  the  Sun  and  Rain  :  Yet  Experience  proves,  that  the  Water- 
ing the  Stones,  although  with  Water  prepared  by  lying  in  the  Sun,  and 
poured  through  very  fmall  Holes  of  a  Watering-Pot,  doth  retard  the  work. 

In  time  thefe  Stones  turn  into  a  kind  of  Vitriolkk  Earth,  which  will  fwell 
and  ferment  like  Leavened  Dough.  .    r      «         , 

When  the  Bed  is  come  to  Perfeftion,  then  once  m  four  Years  they  rc- 
frefh  it,  by  laying  new  Stones  on  the  top. 

When  they  make  a  new  Bed,  they  take  a  good  Quantity  of  the  old  fer- 
mented Earth,  and  mingle  it  with  new  Stones,  whereby  the  Work  is  haf- 
tened.    Thus  the  old  Earth  never  becomes  ufelefs. 

The  Ciftern  before  mentioned  is  made  of  ftrong  Oaken  Boards,  well 
jointed  and  calked.  That  at  Deptjord  will  contain  700  Tuns  of  Liquor. 
Great  care  is  to  be  taken,  that  the  Liqiior  doth  not  drajn  through  the  Beds, 
or  out  of  the  Ciftern.  The  beft  way  to  prevent  the  feme,  is  to  divide  the 
Ciftern  in  the  Middle,  by  Oaken  Boards,  calked  as  before  ;  whe'reby  one 
of  them  may  be  mended  in  cafe  of  a  Defeft. 

The  more  Rain  falls,  the  more,  but  the  weaker  will  be  the  Liquor  i  the 
Goodnefs  whereof  is  tryed  by  Weights  prepared  for  that  purpofe:  Four- 
teen Penny- Weight,  is  Rich  5  or  an  Egg  being  put  into  the  Liquor,  the 
higher  it  fwims  above  the  Liquor,  the  ftronger  it  is.  Sometimes  the  Egg 
will  fwim  near  half  above  the  Liquor. 

Within  one  Minute  after  an  Egg  is  put  in,  the  ambient  Liquor  will  boil 
and  froth  ;  and  in  three  Minutes  the  Shell  will  be  quite  worn  off. 

A  Drop  of  this  Liquor  falling  on  the  Manufaftures  of  Hemp,  Flax  or  G>^- 
ton  fVvoU,  will  prefently  burn  a  Hole  through  it:  as  alfo  mWooBen  and 

Leather.  *  ^ 

Ouc 
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Out  ct  the  afeidkid  Ciftem^  the  Liquor  is  pumped  into  a  Boiler  of 
Lead,  about  8  Feet  fquare^  containing  about  ii  Tuns,  which  is  thus  or- 
<iered.  Firft  they  lay  long  Pieces  of  OJl  Iron,  12  Inches  fquare,  as  long  as 
the  Breadth  of  the  Boiler,  about  12  Inches  one  from  another,  and  24  Inches 
above  the  Surface  of  the  Fire.  Then  crofs-wife  they  lay  ordinary  flat  Iron 
Ears,  as  clofe  as  they  can  lie,  the  Sides  being  made  up  with  Brick-work.  In 
the  middle  of  the  bottom  of  this  Boiler  is  laid  a  Trough  of  Lead,  wherein 
they  put  at  firft  100  Pound  Weight  of  old  Iron. 

The  Fuel  for  boiling  is  Newcaftle-Coals.    By  degrees,  in  the  boiling,  thfey 
put  in  more  Iron,  amounting  in  all  to  1500  Pound  Weight  in  a  Boiling.    As 
the  Liquor  walles  in  boiling,   they  pump  in  frefh  Liquor  into  the  Boiler ; 
whereby,  and  by  a  Defeft  in  ordering  the  Fire,   they  were  wont  to  be  a- 
bove  20  Days  before  it  was  enough ;  when  that  is,  they  try,  by  taking  up  a  . 
fmall  Quantity  of  Liquor  into  a  fhallow  earthen  Pan,    and  obferving  how 
foon  it  will  gather  and  cruft  about  the  Sides  thereof    But  now  of  lace,    by 
the  ingenious  Contrivance  of  Sir  iV/V/&o^  Cri/p,  the  Work  is  much  facilitated  ;  . 
for,  at  his  Work  at  Deftfordj  they  boil  off  three  Boilers  of  ordinary  Liquor 
in  one  Week  i  which  is  done,  firft  by  ordering  the  Furnace  fo,    as  that  the  * 
Heat  is  conveyed  to  all  Parts  of  the  Bottom  and  Sides  of  the  Furnace. 

Then  whereas  they  were  wont  to  pump  cold  Liquor  into  the  Boiler,  to  fup-i 
ply  the  Wailein  boiling,  whereby  the  Boiler  was  checked  fometimes  tea 
Hours,,  Sir  Nicholas  hath  now  a  Veflel  of  Lead,  which  he  calls  a  Heater, 
placed  at  the  end  of  the  Boiler,  and  a  little  higher,  fupported  by  Bafs  of  . 
Iron  as  before,  and  filled  with  Liquof,i  which,  by  a  Conveyance  of  Heat  from 
the  Furnace,  is  kept  near  boiling  hot,  and  fo  continually  fupplies  the  Wafte 
of  the  Boiler,  without  hindring  the  boiling,  'thirdly^  By  putting  due  Pro- 
portions of  Iron  from  time  to  time  into  the  Boiler  ;  as  foon  as  they  perceive 
the  Liquor  to  boil  flowly,  they  put  in  more  Iron,  which  will  foon  quicken 
it.  Befides,  if  they  do  not  continually  fupply  the  boiling  Liquor  with  Iron, 
the  Copperas  will  gather  to  the  bottom  of  the  Boiler,  and  melt  it;  and  fo  it 
will  do  if  the  Liquor  be  not  prefently  drawn  oflf  from  the  Boiler  into  a  Coo- 
ler, fs>  foon  as  it  is  enough. 

The  Cooler  is  oblong,  20  Feet  long,  9  Feet  over  at  the  top,  5  Feet  deep^ 
tapered  towards  the  bottom,  made. of  Tarras.  Into  this  they  let  the  Li- 
quor run,  fo  foon  as  it  is  boiled  enough.  The  Copperas  herein  will  be  ga-* 
theringor  (hooting  14  or  15  days,  and  gathers  as  much  on  the  Sides  as  in 
the  bottom  ;  fcil.  above  y  Inches  thicL  Some  put  Bufhes  into  the  Cooler, 
about  which  the  O/y^ax  will  gather,  but  at  Deptford  ihcy  make  no  ufe  of*. 

any. 

That  which  fticki  to  the  Sides,  and  to  the  Bufhes,    is  of  a  bright  green,. 

that  in  the  bottom  of  a  foul  and  dirty  Colour. 

In  the  end  of  14  Days  they  convey  the  Liquor  into  another  Coolet*,  and 
refcrve  it  to  be  boiled  again  with  new  Liquor. 

The  Cdpperas  they  ftioi^el  on  a  Floor  adjoining,  fo  that  the  Liqttor  may  i 
drain  from  it  into  a  Cooler. 

The  Steam,  which  comes  from  theBoiling,  is  cf  an  acrimonious  Smell. 

Copperas-: 


Copperas  may  be  boiled  without  Iron^  but  with  difficulty ;  without  it  the 
Boiler  will  be  in  danger  of  melting. 

Sometimes,  in  ftirring  the  Earth  upon  the  Beds,  they  find  Pieces  of  Of^ 
peras^  produced  by  lying  in  the  Sun. 

SitS-  LXXX  VII.  Some  Druggifts  have  accidentally  taken  notice  of  an  Incwafc 
fiv9  in  of  Weight  in  Oil  of  Vitriol  expofed  to  the  Air  (and  perhaps  have  improved 
^f.  Will  it  to  their  own  Gain,  though  to  the  Detriment  of  the  Buyer,)  And  the 
Gold!  n.  induftrious  Chymift  Mr.  White^  the  Univerfity-Operator  at  Oxfwd,  had  a 
.i5«.5-49«yjQ|  q£  that  Liquor  unftopt  and  conftantly  running  over  :  But  fince  from 
thence  no  true  Eflimate  of  the  juji  Encreafe  could  be  colleded^  I  fhall  here 
give  you  what  has  occurred  more  particularly  on  this  Sub  jed. 

Nov.  4  1683.  Three  Drams  of  Oil  of  Vitriol,  fo  far  dephlegmed  as  to  bum 
or  corrode  a  ftrong  Packthread  afunder^  was  expofed  to  the  Air  in  a  Mar* 
malade  Glafs  of  three  Inches  Diameter,  and  placed  in  a  nice  Pair  of  Scales, 
in  a  Room  where  no  Fire  nor  Sun  came ;  its  Increafe  for  feven  natural 
Days,  divided  by  lefs  Portions  of  Time,  was  according  to  the  following 
Table. 
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From  the  i5th,  in  the  fucceflive  Spaces  of  24  Hours,  each  gained  one  of 
the  Number  of  Grains  following ;    as  the  8th  natural  Day  gained  i^  f,   the 
next  12  ;  9,  7, 6,  S^  5>  4  t  3,  3>  3>  3>  4,  3  {Decmb.)  4,  4^  4,  3*  3>  &c.  ftill 
irregularly  decreafing  till  the  Liquor  was  fatiated.    The  Diary  was  continued 
to  Jan.  4.  1684.  when  the  Increafe^  in  24  Hours,  amounted  Icarce  to  half  a  . 
Grain  >  and  probably  had  the  Weather  been  then  dry,    it  might  have  been  s 
none  at  all,  or  rather  the  Liquor  might  have  toft  what  before  it  had  gained. 

Hence  *tis  obvious,  that  the  more  our  Liquor  was  faturated,  the  lefs  was 
its  daily  Increafe,  though  not  gradually  lefs  by  an  even  Defcent  each  Day, 
but  fometimes  two  or  more  natural  Days  together  it  was  exaSly  the  fame,  .^ 
a  Day  or  two  after  lefs,  and  then  again  more  the  next  Day  following,    ac- 
cording as  the  Liquor  ftood  affeftcd  by  the  Heat  and  Cold,  Drynefs  or  Moi- 
fture  o?  the  Wen^ther,  the  differing  Time  of  the  Day,    and  Quarter  of  the  - 
Wind.    Thus,  upon  the  view  of  the  whole  Diary  of  almoft  two  Months,  it 
appeared,  the  Increafe  was  more  in  a  moift,  rainy,  mifty,  and  fnowy,    but 
lefs  in  afrofty,  clear,  and  dry  Seafon  ;  as  alfo  it  was  more  in  a  cold  than  i 
in  a  warm  Air.    When  the  Wind  was  Northerly  or  Eafterly,    the  Gain  was  ^ 
lefs,  cateris  paribus^  than  when  Southerly  or  Wefterly,    and  was  lefs   in  the   • 
Day  than  in  the  Night.     The  primary  Cau{e  of  this  Phammenon  feems  to  - 
be  the  Moifture  of  the  Air,  which  our  Liquor    (a  potential  Fire)    imbibes 
as  greedily,  as  aftual  Fire  does  the  Pabulum  of  Nitre  *j  yet  we  muft  allow  that 
all  the  other  Circumftanccs  of  Seafon,  juft  now  mentioned,  have  each  their 
particular  Influences  in  diverfifying  the  Quantity  of  the  Increafe.    Thus  it 
appears  in  the  Table,  that  Heat  alters  the  Progrefs  of  increafing ;    for  on  ; 
the  14th  of  Novemb.  from  11  m.  to  11  p-m.  (at  which  time,    efpecially  to- 
wards Night)  a  very  unufual  and  troublcfome  Heat  in  the  Air  was  com- 
plained of  by  feveral  here  in  Oxford ;    in  12  Hours  the  Gain  was  only  3  r  g'^*  - 
whereas,  in  the  like  time  preceding,   it  was  10  f  Grains,    and  in  that  juft 

following  s  Grains. 

Neither  - 


\ 


Neithet  indeed  can  any  thing  titherwife  be  expeded  from  Heat,  fince 
theceby  the  Moifture  might  rather  be  exhaled^  or  at  leaft  might  be  fuf- 
pended,  agitated,  and  intimately  mixed  with  the  Snbftance  of  the  Air,  and 
confequently  not  fo  eafily  be  arretted  and  entangled  by  the  Sur&ce  of  the 
Liquor,  as  when  the  Air  is  le6  hot.  However,  allowing  the  ESkdt  of  this 
anomalous  Accident,  at  a  time  of  the  Tear  when  leaft  expe&ed,  and  ooa« 
fidering  that  moft  commonly  Heat  keeps  even  pace  with  the  Seafoa  of  the 
Year  ;  depending,  as  to  its  Temper,  tor  the  moft  part  on  the  Neame(s  or  Rc- 
motenefs  of  the  San  :  we  may  iafely  conclude,  Moifture  the  chief  and  only 
Caufe  of  the  Increafe  of  Weight  in  Oil  of  Vitriol^  fince  in  dry  clear  Wea- 
ther it  conftantly  increafes  lefs  than  in  moift  and  cloudy  i  the  Qrcumftance 
of  Heat  or  Cold  remaining  the  fame  in  both. 

But  this  will  be  clearly  evinced,  >by  an  Inquiry  made  into  the  Nature  of 
the  Subftance  gained  with  the  Increafe  of  Weight :  For  by  the  ord'mary 
ways  of  Tryal  it  appeared,  the  Atmofpljere  afforded  our  Liquor  nothing  be- 
fides  Come  of  its  fVatry  Particles,  wherewith  it^always  abounds;  but  more 
efpecially  is  ready  to  part  with  in  moift  Weather. 

The  Air,  without  doubt,  has  great  Variety  of  ditferent  Subftances  Scat* 
ingin  it,  whereof  fome  Particles  do  adhere  to  this,  fome  other  fort  to  that 
£ody,  according  as  either  is  peculiarly   difpos'd  to  receive  one  fort  rather 
than  another.    Thus  the  Mortar  in  the  Joints  of  old  Walls  and  Vaults^ 
irom  Corpufcles  attraded  from  the  Air,    fpouts  out  and  frames  a  peculiar 
Jcind  of  Salt.    I  have  known,  a  >  Deal  Shelf,  moiftened  only  with  the  Liquor 
of  fixed  Nitre,  frofted  over  with  Chryftds  of  a  perfeft  i»fia?nmable  Nitre,  by  re- 
gaining the  proper  Acids  from  the  Air,  §dl  one  as  if  fo  much  Spirit  of  Aff/re 
had  been  poured  on  the  faid  Liquor.    I  have  feen  a  Viol  half-filled  with  Oil 
of  Tartar  fer  Deliquium  (by  being  left  open  to  the  Air)  befet  above  the  Li- 
-quor  with  peculiarly  figured  Chryftals,  and  at  the  /bottom  were  flat  Chry- 
•uallized  Plates  of  a  Salt,  which,  without  Flame,  crackled  on  a  live  Coal,  and 
left  behind  a  Calx  much  like  Dr.  Lifter's  Nttrum  Calcarium.    And  'tis  well 
:known  Colcothar  of  Vitriol,  reimpregnated  by  the  Air,  will,  by  a  frefh  Diftil- 
lation,   give  you  its  proper  Acid  as  at  firft.     Now  upon  fuch  Hints  as  thefc, 
fome  (fond  of  the  Doftrine  of  Akali  and  Acid)  might  perhaps  exped,  fince 
.differing  Bodies  of  an -4/c^/ix^^^  Nature  do  thus  regain  their  proper  Acids, 
•that,  vice  verfa,  even  this  moft -4c/i  Liquor,  Oil  oi  Vitriol,  alfo  might  find 
its  AlcaliTMte  Aflbciate  in  the  Air,  from  which  the  Violence  of  Fire  had  be- 
fore driven  it.     But  we  could  difcbvcr  no  fuch  Matter;   the  Tafte  of  our 
augmented  Liquor  was  ftill  purely  Acid,   and  only  weaker  than  before  j 
whereas  it  would  have  been  faltifh,  had  an  Akali  been  combined  with  it 
and  its  Colour,  from  a  deep  reddifli,  became  limfid,   all  one  as  if  the  like 
.Quantity  of  fair  Water  had  been  mixed.     But  to  be  more  certain  in  this 
Point,  I  diftilled  of  the  new-gained  Subftance :  At  firft  it  came  over  as  in- 
-fipid  as  clear  Wajter ;  and  urging  the  Fire  farther,  the  Drops  proved  four, 
.and  the  remaining  0/7  in  the  Retort  was  altogether  as  conofive  as  at  firft. 
> Whence  we  may  infer,  its  Edge  was  not  at  all  blunted  by  any  adjoined  Al^ 
€ali  i  fo  that  what  the  Air  afforded,  was  nothing  clfe  but  mere  IVater  only. 
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As  to  the  Quantity  of  the  whole  Incrdafe,  it  can't  l>e  decerhiinM  by  any 
general  Rule^  (ince  it  varies  according  to  the  different  Strength  of  the  0/7  of 
J^trhl  5  for  it  appears  by  the  Tahle^  the  more  diluted  the  Licjuor,  the  lefs 
attradive  it  proved.  This  here  employed,  (as  highly  dephlegm  d,  1  prefume, 
as  any  ufually  is)  gave  a  Triple,  and  more  than  i  of  its  firft  Weight,  a- 
mounting  in  all  from  3  to  p  Drams,  and-30  Gr.  before  it  came  to  a  Stand. 

Which  Proportion  of  Increafe  I  found  confirmed  in  lefler  Quantities  alfo  ; 
as  3  gr.  increaJeJ  to  more  thaii  9  gr*  and  cne  Grain  gave  the  Wtight  of  fome- 
thing  more  than  3  Grains.  But  befides  the  Strength  bf  the  Liquor,  there 
are  other  Circumftances,  as  the  Seafon  of  the  Year,  and  Pofition  of  the  Place, 
which  will  certainly  fomething  alter  this  Point ;  thus  our  Liquor  will  gain 
more  in  Pointer  than  in  Summer^  more  in  a  CeBar  and  fun-ieft  Rwm,  than  in  a 
Room  not  fo  qualifyed.  *    .  j       . 

AH  thdfe  Circumftances,  which  f  elate  to  the  Quantity,  will  alfo  inflaence 
very  much  the  Time  of  the  Increafe^  but  what  makes  the  moft  peculiar 
and  principal  Variation  in  this  Point,  is  the  Proportion  of  the  Surface  to  the 
Bulk  of  the  Li^pior.  For  I  find  the  greater  or  lefs  the  Surface  is,  the  quicker 
or  (lower  the  Encreafe.  Thus  three  Grains  dropt  and  diffufed  to  near  i  Inch 
breadth  on  a  Piece  of  Gli^  gainM  3  Gr.  in  6  Hours  ;  one  Gk  in  <^  more  ; 
one  Gr.  and  ^  in  i2  Hours  more  ;  in  the  next  12  Hours  it  gained  |  Gr.  and 
in  the  laft  12  Hours  it  gained  very  little  obfervable  :  fo  that  in  lefs  than  48 
Hours,  having  more  than  triple  its  firft  Weight,  it  was  for  feme  time  ful- 
ly fatiated,  till  rainy  Weather  added  fomething  more. 

But  to  difcover  more  nicely  what  Intereft  the  Proportion  df  Surface  has  in 
faaflening  or  retarding  the  Incieafe  of  Weighty  I  expofed  in  the  &me  Room, 
and  to  the  fame  Temper  of  the  Air  (as  near  as  I  could  guefs)  3  Drams  of 
the  fame  Oil  of  Vitriol  in  an  open  flat  Glafs  one  Inch  broad,  being  only  f  of 
the  Diameter  of  that  Glafs  ufed  at  firfl  with  the  like  Qnantity.  The  Refult 
was  this,  that  whereas  the  other  Surface  of  3  Inches  Diameter,  gained  (as  in  the 
Table)  near  19  Gr.  the  firfl  6  Hours,  this  lefs  Surface  gained  a  very  little  per- 
ceivable more  than  2  Grains  in  the  fame  Space  bf  Time.  Now  fince  the 
Areas  of  Circles  are  to  one  another  as  the  Squares  of  their  refpedive  Diame- 
ters ;  as  ij  the  Square  of  the  Lefs,  is  to  9  the  Square  of  the  greater  Glafs's 
Diameter,  fo  was  the  Weight  of  a  little  more  than  2  Grains  gained  in  the 
narrower  Glafs,  to  near  19  Gr.  gained  in  the  broader  :  Wherefore  the  "time 
of  Increafing  bears,  as  near  as  can  be  expeded,  an  exaft  Proportion  to  the 
Surface  of  the  Liquor  exposed,  and  v  the  liquor  in  the  lefler  Glafs  having; 
but  ^  part  of  the  Surface  of  the  greater,  could  not  be  fatiated  under  9  times 
as  many  Days  as  the  greater. 

-    LXXXVIII  All  I  can  find  of  the  Origin  of  Whitt  Vitriol  is  out  of  BorricU-  miu  ntrh 
us  de  Docimafiice  JMetaBica,  that  it  is  produced  from  a  certain  Lead  Ore  boil'd^.^^- 
raw.    (Pkmbi  Nigri  Vena  Vitriolum  Album  producit,  etiam  non  Cremata,)\'X' f.%%i. 
None  that  I  know  of,  of  our  Englifi  Lead  Ores  gives  us  any  fufpicion  of 
any  fuch  Vitriol.    It  is  true,  I  have  by  me  fome  forts  of  fVhite  Lead  Ore^ 
Spar-Like,  plentifully  yielding  Lead ;  but  I  cannot  fay,  that  either  thofe,  or 
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tny  coloured  Lead  Oris,  did  give  me  any  reafdii  to  fufped^  afcer  dkers 
Experiments  upon  them,  that  they  yield  white  Vitriol. 

As  to  the  Chryftuls  of  white  Vitriolj  they  are  very  difficult  to  detcribe,  and 
feem  to  me  to  be  a  Congeries  «of  infinite  fmall  Needles  ;  for  which  rea(bn 
they  are  of  a  mofifpeedy  Operation,  and  irritate  the  Stomach  fuddenly^  be- 
for  ethey  can  be  well  dUTolv  d  or  broken. 

nwb,  hf       LXXXIX.  Alum  is  made  of  a  Stone,  of  Sea-Weed  and  Urine. 
Mx.  Dan.        The  StoHi  \s  found  in  mdfl:  of  the  Hills  between  Scarborrngb  and  the  River 
^t'ioi%\oi  T(f^i  in  the  County  of  Twk ;  as  alfo  near  Preftm  in  Lanc^^ire.    It  is  of  a 
blueifh  Colour,  and  will  cleave  like  Q^fi  Slate. 

The  Mine,  which  lies  deep  in  the  Earth,  and  is  inditferently  well  moiftned 
with  Springs,  is  the  bed.  The  dry  Mine  is  not  good ;  and  too  much 
Moifture  cankers  and  corrupts  the  Stone,  making  it  nitrous. 

In  this  Mine  are  found  ieveral  Veins  of  Stone  call'd  Doggers^  of  the  &me 
Colour,  but  not  fo  good.  Here  are  alfo  found  thofe  that  are  commonly 
called  Snake-^ones ;  the  People  have  a  Tradition,  that  the  Country  therea- 
bouts being  very  much  annoyed  with  Snakes,  by  the  Prayers  of  St.  ISlda, 
there  inhabiting,  they  were  all  turned  into  Stones,  and  that  no  &utke  hath 
ever  fince  been  feen  in  thofe  Farts. 

For  the  more  convenient  working  of  the  Mities^  which  fometimes  lie  20 
Tards  under  a  Surface  or  Cap  of  Earth,  (which  muft  be  taken  off  and  bar- 
row'd  away)  they  begin  their  Work  on  the  declining  of  a  Hill,  where  rhey 
may  be  alfo  well  inmifhed  with  Water.  They  dig  down  the  Mine  by  Sta- 
ges to  fave  Carriage,  and  £0  throw  it  down  near  the  Places  where  they  cal- 
cine it. 

The  Mine  before  it  is  calcined  being  expofed  to  the  Air,  will  moulder  in 
Pieces,  and  yield  a  Liquor  whereof  Copperas  may  be  made  :  but  being  calci- 
ned, it  is  fit  for  u4bmu  As  long  as  it  continues  in  the  Earth,  or  in  Water, 
it  remains  a  hard  Stone*. 

Somen mes  a  Liquor  will  ifTue  outt>f  the  Side  of  the  Mine,  which  by  the 
Heat  of  the  Sun  is  tuined  into  natural  Alum. 

The  Mine  is  calcined  with  Gnders  of  Netvcnftle  Coal,  JVood  and  Fknjes ;  the 
Fire  made  about  2  Feet  and  an  half  thick,  2  Yards  broad,  and  10  Yards 
long.  Betwixt  every  :Fire .  are  Stops  made  with  wet  Rubbifh,  fo  that  any 
one  or  more  of  them  may  be  kindled,  without  prejudice  to  the  reft. 

After  there  are  8  or  10  £zrir  tbidmefs  of  broken  Bi^ne  laid  on  this.F^wel, 
and  5  or  tf  of  them  £b  covered  >  then  they  begin  to  kindle  the  Fires^  and  t% 
^  the  Fire  rifes  towards  the  top,  they  ftill  lay  on  frefh  Mine  :  fo  that  to  what 
Height  you  can  raife  the  Heap,  which  is  often  times  about  20  Yards,  the 
Fires  without  any  further  hdp  of  Fewel  will  bum  to  the  top,  ftronger 
than  at  the  firft  Kindling,  fo  long  as  any  Sulphur  remains  in  the  Stones. 

In  calcining  thefe  Stones,  the  Wind  many  times  does  hurt,  by  forcing  the 
Fire  iafome  Places  too  quickly  through  the  Mine,  leaving  it  black  and  half 
burnt,,  and  in:  others  burning:  the  Mine  too  much,,  leaving  it  red.  But 
where  the  Fire  palTeth  fbftly  and  of  its  own  accord,  it  leaves  the  Mine 
white,  which  yields  the  bcft  and  greaceft  quantity  o£  Lrquon 
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The  Mne  thw  caldnM,  is  put  into  Pits  of  Water,  fupported  With  Frames 
of  Wood,  and  rammed  on  all  Sides  with  Clay,  about  lo  Yards  long,  5  Yards 
broad,  and  5  Feet  deep,  fet  with  a  Current  that  tumeth  the  Liquor  into  a 
Receptcry,  from  whence  it  is  pumped  into  another  Pit  or  Mue ;  fo  that  eve- 
ry Pic  of  Dquor,  before  it  comes  to  the  boiling,  is  pumped  into  4  feveral 
Pits  of  Mine  ;  and  every  Pit  of  Mine  is  fteeped  in  4  feveral  Liquors,  be- 
fore it  be  thrown  away,  the  laft  Pit  being  always  frefli  Mine. 

This  Mfve  thus  fteep'd  in  each  of  the  feveral  Liquors  24  H  ours,  or  there- 
about, is  of  courfe  4  Days  in  paffing  the  4  feveral  Pits,  from  whence  the 
Liquors  pa&  to  the  Boiling-Houfe. 

The  IVater^  or  Vhgin  Lifucr^  oft  times  gains^  in  the  firft  Pit,  2  Pound 
Weight.  In  the  2d  it  increafeth  to  5  Pound  Weight ;  in  the  ^d  to  8  Pound 
Weight ;  and  in  the  laft  Pit,  which  is  always  frefh  Af/»e,  to  12  Pound  Weight, 
and  10  in  this  Proportion,  according  to  the  Goodnefs  of  the  Mine,  and  the 
well  calcining  thereof.  For  fometimes  the  Liquors  paAing  the  4  feveral  Pits, 
will  not  be  above  6  or  7  Pound  weight ;  at  other  times  above  12  Pound 
Weight,  feldom  holding  a  oonftant  Weight  one  Week  together.  Yet  many 
times  Liquor  of  7  or  8  Pound  Weight  produceth  more  Alum  than  that  of 
10  or  12  Pound  Weight,  either  thro*  the  Ulnefs  of  the  AfiVi^,  or,  asufually, 
the  bad  calcining  thereof.  And  if  by  paffing  the  weak  Liquor  thro*  ano- 
ther Pit  of  frefli  Affne,  you  bring  it  to  10  or  12  Pound  Weight ;  yet  you 
ihall  make  lefs  Abm  with  it,  than  when  it  was  but  8  Pound  Weight.  For 
what  it  gains  from  the  laft  Pit  of  ACne,  will  be  mofiof  it  Nitre  axid  Slam, 
which  poifons  the  good  Liquors,  and  diforders  the  whole  Houfe,  until  the 
Siam  be  wrought  out. 

That  which  they  call  Slam,  is  firft  perceived  by  the  Rednefs  of  the  Liquor 
when  it  comes  from  the  Pit,  occafioned  either  by  the  Ulnefs  of  the  Mm,  or, 
as  commonly,  the  over  or  under  calcining  it,  as  abovefaid  ;  which  in  the 
Settler  finks  to  the  Bottom,  and  there  becomes  of  a  muddy  Subftance,  and  of 
a  dark  Colour.    That  Liquor  which  comes  whiteft  from  the  Pits,  is  the  beft. 

When  a  Work  is  firft  begun,'  they  make  Alum,  of  the  Liquor  only  that 
comes  from  the  Pits  of  Mine,  without  any  other  Ingredients  >  and  fo  might 
continue,  but  that  it  would  fpend  fo  much  Liquor  as  not  to  quit  G>ft. 

Kelp  IS  made  of  a  Sea-^H^eed  called  Tangle,  fuch  as  comes  to  London  on  Oyf" 
ters.  It  grows  on  Rocks  by  the  Sea-Side,  between  High- Water  and  Low- 
Water  Mark.  Being  dried,  it  will  burn  and  run  like  Pitch ;  when  cold 
and  hard,  *tis  beaten  to  Afbes,  fteeped  in  Water,  and  the  Leet  drawn  off 
to  2  Pound  Weight,  or  thereabouits. 

Becaufe  the  Country  People,  who  fumifh  the  Work  with  Urine,  do  fome- 
times mingle  it  with  Sea- Water,  which  cannot  be  difcover'd  by  Weight, 
they  try  it,  by  putting  fome  of  it  to  the  boiling  Liquor  ;  for  fo,  \it\\tUrine 
be  good,  it  will  work  like  Teajl  put  to  Beer  or  Ale,  but  if  mingled,  it  will 
ftir  no  more  thait  fo  much  Water. 

It  is  obferved,  that  the  beft  Urine  is  that  which  comes  from  poor  labour- 
ing People,  who  drink  little  ftrong  Drink. 

The  boiling  Pans  are  made  of  Lead,  9  Feet  long,  y  Feet  broad,  and  2  and 
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a  half  deep,  fee  upon  Iron  Plates  about  a  Inches  thidk,  which  Pam  an  coin« 
monly  new  caft,  and  the  Plates  repaired  5  Times  in  2  Years. 

When  the  Work  is  begun,  and  Alum  once  made,  then  they  (ave  the  Li- 
quor which  comes  from  xh^,AIunt,  or  wherein  the  Alum  ihoots,  which  they 
call  Mothers  j  with  this  they  fiU  1  third  Parts  of  the  Boilers^  and  put  hi  one 
third  Part  of  frefii  Liquor  which  comes  from  the  Pits.  Being  thus  fiUed  up. 
with  cold  Liquor,  the  Fires  having  never  been  drawn  out,  will  boil  again 
in  lefs  than  2  Hours  time  i  and  in  every  2  Hours  time  the  Liquor  wiU  walle 
4  Inches,  and  the  Boilers  are  filled  up  again  with  green  Liquor. 

The  Liquor,  if  good,  will  in  boiling  be  greafy,  as  it  were,  at  the  Top : 
if  nitrous,  it  will  be  thick,  muddy,  and  red.  In  boiling  24  Hours,  it  will 
be  35  Pound  Weight,  then  is  pot  into  the  JBoiV  about  a  Hogfhead  of  the 
Lees  of  Kelp^  of  about  2  Penny- Weight,  which  will  reduce  the  Whole  Boiler 
to  about  37  Pound  Weight. 

If  the  Liquor  is  good,  as  foon  as  the  Lees  of  Kelp  are  put  into  the  Boiler, 
they  will  work  like  l[eaft  put  to  Beer  ;  but  if  the  Liquor  in  the  Boiler  be  ni- 
trous, the  Kilp  Lees  will  ftir  it  but  very  little :  andin  that  cafe,  the  Work- 
men muft  put  in  the  more  and  ftronger  Lees. 

Prefently  after  the  Kelp  Lees  are  put  into  the  Boiler^  all  the  Liqwr  together 
is  drawn  into  a  Settler^  as  big  as  the  Bidier^  made  of  Lead^  in  which  it  {lands 
about.  2  Hours,  in  which  time  moik  of  the  Nitre  and  Slam  (ink  to  the  Bottom. 
This  Separatipn  is*  made  by  means  of  the  Kelp  Lees^  for  when  the  whole 
Boiler  confifts  of  green  Liquor  drawn  from  the  Pits,  it  is  of  a  Power  ^rong 
enough  to  call  off  the  Slam  and  Nitre ;  but  when  the  Mothers  are  ufed,  the 
Kelp  Lees  are  needful  to  make  the  faid  Separation.- 

Then  the  faid  Liquor  is  fcooped  out  of  the  Settler^  into  a  Cooler  made  of 
Deal" Boards^  and  rammed  with  Clay.  Into  this  is  put  20  Gallons  or  more  of 
Uriney  more  or  lefe  according  to  the  Goodnefs  or  Badnefs  of  the  Liquor  j  for  if 
the  Liquor  be  red,  and  confequently  Nitrous,  the  more  Urine  is  required. 

In  the  Cooler^  the  Liquor  in  temperate  Weather  ftands  4  Days.  The  id 
Day  the  Alum  begins  to  ftrike,  gather  and  harden  about  the  Sides,  and  at 
the  Bottom  of  the  Cooler. 

If  the  Liquor  (hould  ftand  in  the  Cooler  above  j  Days,  it  would,  as  they 
fay,  turn  to  Copperas. 

The  Ufe  of  Vrine^  is  as  well  to  call  off  the  Slam^  as  to  keep  the  Kelp  Lees 
from  hardning  the  Alum  too  much. 

In  hot  Weather  the  Liquors  will  be  one  day  longer  in  cooling,  and  the  A- 
lum  in  gathering,  that  when  the  Weather  is  temperate.  In  frofty  Weather, 
the  Cold  ftrikes  the -4//WI  too  foon,  not  giving  time  fortheA/iVr^  ^x\d  Slam 
for  to  fink  to  the  Bottom,  whereby  they  are  mingled  with  the  Ahm.  This 
produceth  double  the  Quantity,  but  being  foul,  is  confumed  in  the  wafliing, 
When  the  Liquor  hath  flood  4  Days  in  the  Cooler,  then  that  call'd  Mo- 
thers is  fcooped  into  a  Ciftern,  the  Alum  remaining  on  the  Sides,  and  at 
the  Bottom  ;  and  from  thence  the  Mothers  are  pumped  back  into  the  Boil- 
er again.  So  that  every  5  Days  the  Liquor  is  boiled  again,  until  it  evapo- 
rate or  turn  into  Aluni  or  Slam. 
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The  j4him  taketv  from  the  Sides  and  Bottom  of  the  Cooler,  is  put  into 
a  Ciftem  and  wafhed  with  Water  that  hath  been  ufed  for  the  fame  Pur- 
pofe ;  being  about  twelve  Pound  Weight.  After  which  it  is  roached,  as 
fbllowecfa. 

Being  wafhed  it  is  put  into  another  Pan  with  a  Quantity  of  Water,  where 
it  melts  and  boils  a  little.  Then  it  is  fcooped  into  a  great  Cask,  where  it 
commonly  ftands  lo  Days,  and  is  then  fit  to  take  down  for  the  Market. 

The  Liquors  are  weighed  by  the  Troy-Weight ;  fo  that  half  a  Pint  of  Li- 
quor muft  weigh  more  than  fo  much  Water,  by  fo  many  Penny- Weight. 

XC  J^iirrio/ is  of  feveral  Kinds,  being  for  Colour,  WhiteyTellov)^  Green^ or ^^^^^^^^ 
Blue  i  ufually  of  the  two  laft  mention^ :  And  is  made  either  of  Mineral  *^*  ^'^-^i. 
Waters^  boiled  up  to  a  convenient  Confiftence  ;  then  fct  to  Chryflalix^  :  Orj^^'sJ^. 
extrafted  by  common  Water  out  of  Eanhs  impregnated  therewith.     'Tis*'®^-  M*- 
alfo  atforded  by  many  forts  of  Stones,  commonly  called  Pyrites  and  Marcha-- 
fitesy  which  expofed  fome  Months  to  Aerial  Influences,  are   refolved  into 
Powder,  and  tl^  Saline  Part  difTolved  in  Rain  or  other  Water ;  then  boiled 
and  fet  to  fhoot,  yield  ftore  of  Vitriol^  efpecially  with  the  Addition  of  Copper 
or  Iron.  ^  It  is  often  affociated  with  Earth  and  Stones,  wherein  Metals  are 
contained  ;  and  with  many  natural  Recrements  of  Metals,  fuch  as  Mify, 
Sory,  Chalcitis ;  from  which  'tis  ufually  feparable  by  the  common  method 
with  water,  fometimes  not  to  be  extricated  until  the  ACneral  be  firft  cal- 
cined or.  burnt.   Jt  is  alfo  frequently  found  pure  and  perfedin  the  Ca-. 
vems  of  the  Earth,  being  an  Efflorefcence  of  feveral  Minerals ;  and  this  is  ac- 
counted by  ail  Naturalifts,  the  beft,  both  for  Medicinal  and  Spagyrical  Ufes. 
Laftly,  it  is  copioufly  contained  in  common  Mineral  Sulphur. 

Vitriol  confius  of  infipid  Phlegm^  Earth,  or  Oker,  fome  Metal,  Mineral,  Sul- 
phur, an  Acid  Salt  or  Spirit,  together  with  fome  final!  Portion  of  the  Volatile 
Aerial  Salt.  That  it  contains  Water,  needs  no  great  Proof,  fince  no  Saline 
Subftance  can  Chryfialli%e  without  it>  and  Diftillation  will  convince  any 
Perfon,  that  it  exceeds  in  Quantity  any  of  the  other  Principles. 

The  £/ir/A  or  0A«^  may .  be  thus  feparated.    T)\So\vt  Vitriol  in  fair  Wa- 
ter, immediately  a  yellow  Powder  will  feparate,  and  in  a  fhort  time  fub- 
fide.     The  greater  the  Quantity  of  Water  imployed,   the  more  Oker  preci- 
pitates :  The  weaker  the  Lixivium,  the  lefs  able  to  fupport  Bodies  more 
ponderous  than  common  Water  ;  and  the  lighter  the  Water  (as  if  diftill'd 
Rain- Water,  or  Phlegm  of  Vtnous  Spirits)  the  more  Earthy  Parts  fubfide,  upon 
the  fame  Hydroftatical  Principle.    I  have  above  20  times  repeated  tliis  Dif- 
f  )Iution,    feconded  by  Filtration  and  Coagulation^  and  each  time  feparated 
fame  Quantity  of  this  Earth  :  And  I  am   perfuaded,  had  I  long  continued 
the  Operation,  the  Succefs  would  have  been   the  fame,  only  I  obfcrved  the 
Quantity  feparated  each  time,  feniibly  to  diminiHi.     But  I  have   found  a 
more  eafy  and  expedite  way  of  efFefting  this  Separation  :  Take  a  good  Quan- 
tity of  the  common -D^rx^ufe  or  Hungarian  Vitriol  i  having  powder 'd   it,  put 
it  into  a  flender  Cucurbite  j  place  it  in  Water,  keep  under  it  an  equal  con- 

ftant  Fire  j  or  4  Days  :  The  Vttriol  will,  without  Addittament,  becon^e 

fluid. 
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floid,  as  if  dlfToIved  in  Water ^  tod  the  Ohsr  with  moft  of  the  itf^fnOuiePai^s^ 
with  the  grofs  Sulphur^  will  fabfide,  and  become  a  hard  Cake  at  tbe  Bot« 
torn,  tbe  Vitriol  being  flaid  about  it,  which  in  the  Cold  again  ChrjfiaBzjnh  ; 
excepting  a  fmall  Quantity  of  Liquamen^  of  the  iame  nature  with  that  we 
fhall  hereafter  mention.  This  repeated  once  or  twice,  the  Vitriol  attains 
unto  a  high  degree  of  Purity,  and  is  eafily  capable  of  many  Alteradoo^ 
whereunto  it  was  not  fubje&  before  this  Purification.  This  Operation 
will  not  fucceed  in  a  dry  Digeftion  ;  I  mean,  AfbiSy  Sand^  Filings  o(  hon  or 
Steely  of  en  Firey  or  even  Flame  of  Lamps^  whether  fed  with  Oil  or  S^rit  of 
Wine.  This  Earth  may  be  alfo  obtained  in  a  great  Proportion,  though  in 
another  Form,  if  after  a  long  and  intenfe  Calcination^  the  Vhriol'is  freed  6K>in 
its  remaining  Salt,  by  frequent  Ablutions  with  warm  IVater  :  The  far  great- 
eft  part  of  this  Dulcify* d  Colcothar  is  Infifid  Earth  with  fome  fmall  Propor- 
tion of  Metal  The  fame  may  bt  precipitated  by  Salt  oClartary  or  any  other 
Alcaliesj  or  Filings  of  Zink,  or  other  immature  Minerals,  out  of  a  Solution 
of  Vitriol  in  common  Water.  It  being  alfo  feparated  from  MetaUine  and 
Saline  Parts,  by  a  Method  I  fhall  hereafter  mention,  there  renuuos  a  great 
Quantity  of  an  Infipid  Subflance  nearly  refembling  Burnt  Alum.  Befides, 
whereas  Salt^  Nitre,  0'c.  require  in  DifiiUation  a  large  Quantity  of  Eartbj  Sub- 
ftance  to  disjoin  the  Saline  Parts,  and  prevent  Fufion  i  Vitriol  and  Aban  need 
it  not :  an  unqueftionable  Proof,  that  Earthy  Parts  abound  therein. 

That  Vitriol  contains  Sulphur,  is  evinced  by  the  fulphureous  Smell  it 
emits  in  DifiiUation,  efpecially  if  urged  with  a  ftrong  Fire  from  the  Ban- 
ning ;  and  the  Spirit  thus  drawn  being  reftifyed,  the  Liquor,  which  liift 
rifes,  hath  a  highly  fulphureous  Smell ;  as  hath  alfo  that  we  fhall  here- 
after mention,  diftilled  from  Vitriol  deprived  of  its  Metallick  Parts.  The 
Colcothar  Dukifyed,  or  Metallick  Parts  precipitated  by  an  Alcali,  or  Immature 
Mineral  fublimed  with  Sal  Armoniack  ;  an  Inflammable  Sulphur  may  be  many 
ways  feparated,  both  from  the  Sublimate  and  Caput  Mmttum.  The  common 
Oil  of  Vitriol  digefled  on  Antimony,  then  diflilled,  yields  a  much  greater 
Quantity  of  Sulphur,  than  would  have  been  produced,  had  any  other  Acid 
Liquor  been  imployed  i  artd  the  fame  Oil  of  Vitriol  di^ed  with  Spirit  of 
Wine,  and  diftilled,  yields  an  Oil,  and  at  the  latter  End,  ftore  of  fulphure- 
ous inflammable  Flowers. 

As  for  the  Acid  Saline  Principle,  I  fuppofe  no  Perfon  who  hath  tafted  of 
the  Spirit  of  Vitriol,  and  that  abufivcly  called  its  Oil,  will  queflion  its 
abounding  in  that  Subjed. 

In  order  to  the  Refolution  of  fome  Enquiries  about  the  Saline  Principle, 
I  made  thefe  Experiments.  I  took  4  or  y  Gallons  of  the  Vitriolate  Water, 
which  was  conveyed  by  artificial  Channels  at  Deptford,  from  the  Beds  of 
Pyrites  or  Marchajites  into  the  great  Ciftern.  I  diftilled  therefrom,  in  Glafe 
VeflTels,  two  Thirds  oi infipid  Water  ;  letting  the  GlaflTes  cool,  the  W^erXct 
fall  a  Vitriol  of  a  lovely  dilute  Colour,  together  with  a  great  Quantity  of 
that  yellow  Sediment  which  we  formerly  callM  Oher.  Then  evaporating 
a  third  Part  of  the  remaining  Liquor,  I  received  more  W/rio/ of  a  paler  Co- 
lour than  the  former,  and  Oker  as  before,  though  lefs.    The  5th  time  this 
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Operation  Was  repeated,  inflead  of  Pltriol  it  afibrded  a  Tellow,^  and  evei 
after  a  fVhite  S/ilt,  which  did  differ  exceedingly  from  P^itriol,  not  only  in 
Colour,  but  alfo  in  Tafte,  being  fiery  and  pungent  i  and  did  partake  little 
of  that  abominable  rough  aftringent  Smack,  which  is  peculiar  to  Vitriol 
It  was  alio  UnBuous,  like  Salt  ol  Tartar,  made  the  Hands  foft  and  fupple, 
cleanfing  like  a  Safe,  whereas  common  Vitriol  renders  them  rough  and 
harlh :  Being  diffolved  in  IVater,  it  appeared  to  the  very  Eye  very  Fatty 
and  Oleagenws. 

From  J  Pounds  and  an  half  of  Lixivium,  I  received  4  Pounds  of  this  fiery 
tmtt  Sak,  befides  half  a  Po\|nd  of  Uquamen,  which  remained  fluid,  and 
nvould  not  coagulate.  I  do  the  rather  mention  this,  for  that  it  is  one  of 
the  moft  eminent  Inftances,  I  ever  met  withall,  of  fo  great  a  Quantity  of 
Salt  kept  fluid  in  the  Cold,  by  fo  fmall  a  Quantity  of  Water. 

The  remaining  Liquamen  was  very  fiery,  acidly  pungent,  and  extremely 
ponderous  ;  no  whit  inferiour,  in  my  Opinion,  in  any  of  thefe  Refpeds  to 
common  Oil  of  Vitriol;  it  feeming  to  me  flrange  and  unufual,  that  fo  ftrong 
a  Liquor  fhould  be  obtained  without  any  confiderable  degree  of  Fire. 

This  Liquamen  being  expofed  to  the  Air,  foon  attra&ed  double  its 
Quantity  of  Moifture :  I  cannot  recoiled,  that  I  did  ever  obferve  any  fluid 
Body,  which  approached  near  unto  it  for  this  Property  i  though  I  am  not 
ignorant,  that  all  Corrofive  Saline  Liquors  will  borrow  confiderably  from  their 
neighbouring^  Element.  I  always  obferved  this  Liquamen  to  acquire  more 
or  lefs  Moiilure,  according  to  the  Conftitution  of  the  Seafon,  rifing  fen- 
fibly  in  moift  Weather,  and  little  in  dry. 

The  white  Salt,  laft  mentioned,  was  diftilled  in  a  Sand  Furnace,  and> 
the  far  greater  Pare  came  over  in  the  Form  of  a  Spirit  highly  Acid,  efpecially 
that  which  came  laft  in  fmall  Drops.    This  Liquor  reftified  in  a  very  tall 
Body  immediately  upon  the  Approach  of  the  fmallefi  Degree  of  Heat,  a. 
Volatile  Sulphureous  Spirit  did  arife  as  clear  as  Rock  Water,  almoft,  nay  I  think 
altogether  I^Jipid ;  yet  the  Smell  fo  fubtile  and  penetrating,  that  'twas  in- 
fupportable  :  And  fuch  it  continued  many  Years,  not  letting  fall  any  Sedi* 
ment,  and  thereby  lofing  its  fttength,  as  doth  the  Volatile  Spirit  made  out:: 
of  common  Vitriol.    The  Spirit  which  remained  after  the  Separation  of  the- 
more  Volatile,  was  in  all  Refpc&s  like  that  o£  London  Vitriol;  only  fecmedv 
more  gratefully  j^c/ii,  and  mi^t,  like  it,,  be  fef^ated  into  Spirit  and^  Oil,v 
corruptly  fo  ftiled. 

Vitriol  (rttd,  as  is  before  declared,  from  its  Earthy  and  MitaSick  parts,  by. 
Zink,  or  other  IfnperfeSi  Minerals,  is  much  of  the  fame  Nature,  and  yields  it;s. 
Spirit  in  Sand,  as  this   we  have  now  mentioned  ;  is  alfo  White,   and  more- 
VnSluous;  hath  a  Grain  more  like  N//re  than  i^mW,  as  hath  alfo  the  Goflar- 
Vitricl,  which  is  White,  and   comparatively  UhShious,  becaufe   it  hath  littler 
Metal,  and   lefs   Mineral  Sulphur  than   the  common  ;  whofe  Metalline  Part 
detains   the  Saline,  and  will  not  difiiiifs  it  until  long  urged  by  a  very  intenfe' 
degree  of  Heat.,    What  remained  in  the  Retort,  after  this  Dlflillation,  was  not: 
red  or  purple^  like  the  Caput  Mortuum  of  the  common  Vitriol^  but  M'^hite,.. 
Light,  and.  SpcngiouSy,^[)ks.  hamPAlumj,and  altogether,  as  Mfipid.',.sikkough, 


tfter  it  was  fomc  time  cxpofcd  to  the  Air,  it  received  many  ftrahge  Im- 
preffions  aild  Alterations. 

I  cannot  but  take  notice  here  of  the  great  Affinity  that  is  between  PTmrf, 
Alum,  and  Mineral  Sulphur ;  the  Saline  Principle,  which  is  in  each  of  them 
» 104.  ^5tf.  by  far  the  chief,  both  in  Quantity  and  Energy,  having  one  Nature  and  the 
fame  Properties.  This  will  appear  evident  to  thofe  who  will  compare  with 
the  common  Spirit,  or  Oil  of  Vitriol^  the  Acidity  of  Sulphur  afforded  by 
Urimrtone  inflamed  under  a  Glafs  Bell ;  which  being  reftify'd,  is  not  to 
be  diftinguifli'd,  by  any  fenfible  Property,  from  the  well  ReSiifyed  Acidity, 
or  Oil  of  good  Vitriol ;  and  they- may,  lam  confident,  be  fafely.fubllituted 
for  each  other,  producing  in  Men  and  Metals  the  very  fame  EffeSs,  being 
in  my  Apprehenfion  no  lefs  alike  in  their  internal  and  fecret,  than  in  their 
6?x/erw^/ fenfible  Qualities. 

The  Quantity  indeed  of  Acidity^  which  is  obtained  in  the  ordinary  Ways 
of  Operation,  is  very  fmall,  a  Pound  of  Brimftone  not  yielding  above  one 
Ounce  or  10  Drams,  the  far  greater  Part  being  by  the  rapid  Motion  of 
the  Flame  fublimed  in  the  Form  of  FJores,  which  differ  not  from  the  common 
Flowers.  I  have  been  often  aflfured  by  a  Kinfman  of  that  admirable  Mechanift 
Cornelius  Drebbelj  that  his  Uncle  did,  by  the  means  of  conveniently  fhaped 
Veflels,  ordinarily  obtain  out  of  a  Pound  of  good  Brimflone,  8,  and  in  a  very 
moiftSeafon,  10  Ounces  of  Acidity;  and  was  confident,  he  could,  by  im- 
proving the  Contrivance,  recover  the  entire  Weight  of  the  Sulphur ;  the  Moif- 
ture  of  the  Air  acquired,  making  abundant  recompence  for  the  Aro/atioa 
of  what  is  Incoagulable.  I  have  my  felf  by  the  means  of  feveral  Menftrua^ 
reduced  common  Brimftone  into  the  Form  of  an  highly  Acid  Corr^five  Liquor, 
and  even  Spirit  of  Nitre,  or  Aqua-Fortis  well  reSified,  being  digefted  on  the 
Flowers  of  Brimftone,  then  diftilled  in  Afhes  ;  this  repeated  y  or  (5  times, 
after  the  laft  CoMation  there  will  remain  with  the  Flowers  near  their 
Weight  of  an  Acid  Spirit,  like  that  made  by  a  Bell ;  the  Spirit  of  Nitre  be- 
ing fcarcely  changed  from  what  it  was  before  the  Operation.  And  I  fup- 
pofe  that  being  reiterated  frequently,  efpecially  if  frefli  Spirit  be  employed, 
the  whole  may  be  tranfmuted,  abating  fome  few  Earthy  and  Metallick 
Particles,  the  Sulphureous  being  capable  of  a  fluid  Form,  and  are  copious 
in  Oil,  in  Vitriol,  Aqua-Fortis,  and  many  other  Add  Menftrua,  efpecially  if 
any  imperfed  SulphureoilkMinerals  were  imployed  with  the  other  Ingre- 
dients in  their  ProduSion. 

I  once  made  out  of  Vitriol,  common  Salt,  and  Antimony^  a  Liquor  clear 
as  any  Fountain  Water,  yet  the  Smell  intolerably  Sulphureous,  continuing 
fo  many  Years  :  And  true,  inflammable  Sulphur  may  feveral  way$  be  re- 
covered out  of  Oil  of  Vitriol,  or  Sulphur,  many  times  reftifyed  and  in  ap- 
pearance free  from  fuch  Mixture.  We  formerly  mentioned  its  Separation  by 
means  of  Vinous  Spirits  i  alfo  if  mixt  with  Oil  of  Turpentine,  and  diftilled, 
at  the  latter  end  ftore  of  Brimftone  will  fublime  :  I  fuppofe  none  will 
afcribe  this  to  the  Vegetable  Oil,  which  is  only  the  means  of  its  SeparaticMi, 
being  an  appropriate  Menflruum  or  Diffolvent  of  fulphureous  Bodies.  This 
recalls  into  my  Mind  what  I  have  often  obferved,  (and  I  fuppofe  it  always 
happens)  in  the  Preparations  of  Balfam  of  Sulphur  with  the  faid  Oil  of  T^r- 
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fenttm :  After  the  Oil  is  fatiatcd  with  Sulphur^  it  lets  fall  ftore  of  fair  Chyf- 
tals;  an  evident  Proof  of  its  Saline  Hatuve.  For  although  thefe  Chryftals 
broken,  within  appear  full  of  Sulfhur^  their  outward  Parts  or  Superficies  feem 
perfect  Salt,  by  virtue  whereof  they  are  difpofed  to  ChryftaliixMtton,  It  may 
indeed  be  objefted,  that  ChrjfiaUnuition  is  not  a  fufficient  Proof  of  a  Saline  Na- 
ture, the  EJfemial  Oils  (as  they  are  called)  of  Annifeeds,  Femel-Seeds,  and  of 
many  other  Subftances  being  very  prone  to  ChryftaJliM.  But  moft  EJfemial 
Oils  abound  no  lefs  with  Salt  than  common  Sulphur,  into  which  I  have 
often  converted  them  without  additament  or  fufpicion  of  Tranfmutation. 

The  Affinity^  I  had  aimoft  faid  Identity  of  the  Saline  Principle  in  Sulphur 
and  Vitriol,    further  appears  by  the  following  Experiment.     Take  thin 
Plates  of  Copper,  cement  them  carefully  with  common  Brintftcne^  Stratum 
fufer  Stratum^  repeat  the  Operation  4  or  5  times  with  frefh  Sulphur ;  moft 
or  the  Copper  will  be  converted  into  Vitriol,  which  diiTolved  in  Water,  and 
moft  of  that  evaporated^  yields  very  beautiful  jh,ure  Chryftals.    The  fame 
may  be  effeded  with  Iron.    Or,  take  the  Acidity  of  Sulphur  (corruptly  call'd 
its  Oil)  moiften  therewith  Filings  of  Copper  or  Iron  j  then  free  them  by  Fire 
or  Air    from  fuperfluous  Moifture,    repeat    this    twice  or  thrice,    and 
afterwards  with  common  Water  you  may  extraft  a  fair  Vitriol^  which  by 
the  Chymifts  is  called  Vitriolum  Mortis  or  Veneris^  according  as  the  one  or 
other  Metal  was    imployed  in    order  to    its    produdion :   which    fame 
Metals  being  diffolved  in  any  Acid  Alenfirua,  and  cbryftallized,  are  converted  AionToBatwr 
into  Vitriol.    This  is  fignified  unto  us  by  .the  common  Name  of  Vitriol,5[^^j|^tf- 
vulgarly   ftiled  Cuperofum,    quafi  Cuprum  Erefumy  that    being    the  MetalUb.V. 
wherewith  'tis  ufuaUy  afTociated.    Sulphur  indeed  is  found  mixt  with  moft 
Metals  and  Minerals,  Gold  and  Silver  not  being  excepted,  the  moft  expert 
Mineralifts  in  Peru  accounting  abundance  of  Sulphur  an  efpecial  fign   of  rich 
Ore  :  And  among  the  richeft  Ore  of  the  Mountain  of  Potofi  are  fuch  quan- 
tities of  Brimftone,  that  the  Cavities  and  hollow  Places  are  prefently  filled 
*with  Flame,  if  a  Candle  touch  or  come  near  their  Sides.    Tet  they  do  not 
ordinarily  find  J/hriol  in  Mines  of  Gold  and  Silver  (unlefs  mixed  with  other 
Metals)  bccaufe  thofe  Bodies  are  fomething  too  eompad  for  the  Sulphu- 
reous Spirit  to  diffolve,  aflifted  with  a  fmall  degree  of  Heat ;  whereas  all 
Ores,  which  touch  on  Copper  or  Pyrites  aboundmg  m  Sulphur,  doalfoa£ford 
Vitriol,  Copper  being  an  open  Body,  and  more  eafily  foluble  than  any  other 
Metal;  for  it  will  prefently,  though  crude,  di£K>lve  in,  and  give  a  deep 
Tinfture  to  common  Volatile  Urinous  Spirits :  which  cannot  be  affirmed  of 
any  other  Metal,  howfoever  prepared  ;  and  therefore  no  wonder  if  it  be  ^ 
not  by  the  Steam  of  Sulphur  10  eafily  converted  into  Vitriol.    And  in  the  • 
Bowels  of  the  Earth  it  is,  I  do  conjedure,  moftly  produced  after  this  man-  - 
ner ;  an  Acid  Salino-Sulphureous  Steam  (fuch  we  have  proved  that  of  common  - 
Sulphur  to  be)  infinuating  it  felf  into  a  Vein  of  Copper,  corrodes  it,  and  . 
uniting  therewith,  becomes  Vitriol:    So  it  doth  by  mixture  with  Iron  and 
ether  Minerals  ;  whence  being  wafhed  witb  Water,  it  produces  Acidula  of 
divers  kinds,  according  to  the  Nature  of  the  Minerals  wherewith  the  Acid 
is  united.    And  that  Vitriol  and  Vitriolate  Waters  are  thus  produced,,  is  hereby 
Vol.  IL  Aaaa  «o^r 
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confirmed^  that  many  Ores  and  pyrites  being  difiilldd  fer  Defcmifum^  yicU 
abundance  o(  common  Sulfhurz  The  Remainder  theceafter  a&ffds  iloie 
of  yitnol,  although  before  Gilcinacion  it  would  have  yielded  none  ;  the 
Fire  enabling  the  Sulfhur  to  corrode,  and  afTociace  with  the  A/«ai&Vt  Parts, 
that  which  is  without  mixture  of  Metal^  or  which  hath  thereof  a  very  fimll 
Proportion,  continuing  under  the  form  of  Brimftone. 

This  to  me  feems  the  Reafon,  why  Vitriol  and  Brimftone  are  uTaally 
found  together ;  thofe  Minerals  and  Pyrites  that  abound  with  one,  beiog 
ufually  impregnated  with  the  other :  yitriol  not  being  a  diftind  Principle^ 
but  the  genuine  Offspring  of  Sulplntr,  its  material  Caufe  i  and  Fire  and  Air, 
the  efficient  Caufes  of  its  Produftion. 

I  fpeak  of  Vttriol  generated  in  the  Bowels  of  the  Earth  ;  for  it  may  be, 
and  is  often,  produced  above  Ground,  by  the  Aerial  Salt  united  with  Mine- 
ral Subftances  copioufly  contained  in  Marchafites,  which  it  extricates,  and 
coagulating  therewith  becomes  a  Vitriol.  This  Aerial  Salt,  which  I  have 
many  ways  procured,  whilfl  in  the  Air,  is  altogether  unfpecificatp,  I  mean 
freed  from  all  Union  with,  or  Determination  by,  any  feminal  Principles, 
(the  Primordials  of  all  Sfecies  in  the  Univerfe  beit^  in  my  Opinion  Spemuh 
tical)  but  being  once  at  the  Command  of  the  Architeuonick  Power  of  any  %ie- 
cies,  whatfoever  that  be,  it  is  by  it,  with  other  Matter,  determined  in  Of- 
der  to  the  Formation  and  Augmentation  of  the  Jbidividuum,  and  Propaga- 
tion of  the  Species,  and  upon  the  DKToIution  of  its  Dwelling,  returns'  wbetoa 
it  defcended.  Befides  this,  there  is  al£b  in  the  Air  ^n  Acidity,  as  is  en* 
dent  in  Iron  Bars,  whofe  Superficies  is  thereby  refolved  into  ^.  fiibnle 
Crocus ;  alfo  in  the  Tarnilhing  of  PoUfh^d  Metals,  where  Pit-Coal  is 
much  burnt,  near  unto  and  on  the  Sea,  and  where  expofed  to  certain 
Winds. 

This  Acid  Sfirity  with  the  Salt  laft  mentioned,  are  Inftruments  by  Na- 
ture imployed  in  almoft  every  Operation  i  efpecially  the  Salt,  without  which 
no  perfeft  Animal  can  fubfift  a  Minute,  and  all  Vegetables  deprived  thereof 
do  immediately  decay.    It's  well  known  that  feveral  Minerals  and  Pyrites, 
which  are  to  the  Tafte  altogether  infipid  and  elixiviated,  and  would  yield 
not  a  Grain  of  Salt,  being  expofed  to  the  Air  are  refolved  into  a  Powder, 
and  aflford  fome  Akm,  others  Vitriol  copioufly.     Sometimes  the  Minerals 
require  previous  Calcination,  which  opens  and  relaxes  the  Compagcs  of  the 
Bodies  ;  fo  that  the  Air  may  have  more  eafy  ingrefs*    And  it  is,  I  think, 
by  moft  allowed,  that  after  all  the  Salt  is  ex^raAed  out  of  Earth  impi^- 
nated  with  Vitriol^  Alum  or  Nitre^  the  faid  Earth  being  expofed  a  fufficieot 
time  unto  the  Air,  acquires  frefh  Supplies  :  which  rauft  be  derived  from 
the  Air.  ^  And  it  is  particularly  remarkable  in  Vitriol  and  Alum,  that  their 
Spirit  being  put  into  a  Commotion  or  Fermentation  by  either  Heat  or 
contrary  natur'd  Spirits,  the  Glafles  which  contain  them  being  well  clod^, 
although  large  and  ftrong,  will  be  cracked  or  broken  in  pieces;  which  fecms 
to  proceed  from  the  Expanfion  of  fome  of  thofe  prodigioufly  adive  fpriogy 
Particles,  wherewith  the  Air  abounds,  whieh  together  with  the  Aerial  Salt 
were  arretted  by  the  vitriolifying  Principle,  wd  fet  at  liberty  by  the  tu- 
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nmittiaiing  Liquor,  tBe  diMgt  of  whofe  Contexture  might  occafion  their 
Difmiifion,.  the  unbefiding  oi  their  Springs,  and  the  Eneds  which  there- 
upon enfue. 

The  Affinity  between  Vitriol  and  natural,  not  fa^^itious,  Alunl,  thus 
a^pcors.  Vitriol  not  only  in  England^  but  in  feveral  other  Parts  of  the  IVorU^ 
is  ordinarily  found  in  the  fame  Veir^,  wd  fomeciroes  in  the  fame  Parcel, 
which  yields  the  Alum  :  which  may  by  fevenU  Methods  be  feparated  from 
each  other.  The  Mineral  of  Alum,  if  mature,  Elixiviated  yields  its  Salt 
prefently ;  if  lefs  mature,  it  requires  previous  Calcination ;  if  very  im- 
mature, it  muft  not  only  be  burnt,  but  long  expcfed  uato  the  Air. 

The  Giufe  whereof  teems  the  very  fame  with  that  we  lately  mentioned 
in  our  Account  of  the  Produdioo  of  Vitriol  ;  the  Alum,   as  that  is,  being 

Sroduced  by  the  Sulfhur^s  afting  on,  corroding  of,  and  coagulating  with, 
>me  mineral  Subftance,  which  ufually  partake^  nriord  of  a  Tir rr^»e  and  &oify, 
than  MitaBick  Nature  :  although  yec  Metal  is  often  found  to  be  contained 
id  the  Alum-Stone  or  Ore.  And  that  the  &*lfhur  is  the  chief  efficient  and< 
material  Caufe  of  its  Produ&ion,  appears  from  hence,  that  many  Aium- 
Stones  (as  the  Vitriolate)  diftill'd  fer  Defcenfuniy  yield  good  Brimftone ;  and 
dl  Alum-Stonie  or  Ote^  daring  Calcination,  emit  a  Sulfhurews  Steam.  An 
inquifitive  Naturalift  of  my  Acquaintance  did  gather  from  the  very  fame 
Rock,  and  that  within  a  few  Inches  of  each  other.  Vitriol,  Alum,  and  Suh 
fhur,  all  of  them  excellent  sidperfed  in  their  Kind.  Indeed  they  are fo 
nearly  allied,  that  I  can  by  fome  pretty  Artifices  (too  long  to  be  here  de* 
fcribed)  convert  Abm  into  Vitriol^  or  VitrM  into  Abofij  which  fliall  be  the 
fame^  to  ail  Intents  and  Purpofes,  (as  we  commonly  fpeak)  with  the  Natural. 
Alum  diftilled  into  an  Acid  Sfirit  with  Copper  or  Iron,  becomes  good 
Vitriol ;  and  Vitriol  freed  from  its  metallick  Parts,  becomes  Aluminous  ;  and 
diftiird,  yields  a  Spirit  fcarcely  to  be  difiinguifb'd,  not  only  by  Tafie,  but 
even  by  the  nice  and  accurate  Scrutiny,  from  that  of  Alum.  And  (which 
doth  in  fome  meafure  illullrate  this  AffuJty)  I  have  often  obferved  reftified 
Oil  of  Vitriol  and  Spirit  of  Sulphur  to  coagulate,  and  become  folid  tranf- 
parent  Concretions,  exadly  refembling  Alum  chryftailized,  with  which  com- 
pared, I  am  confident,  the  mc^.  judicious  Eye,  without  the  aiUftance  of 
the  Palate,  would  find  little  difference. 

'  The  Sah  in  Brimftone  is  thus  derived.  Brimjkne  confifts  of  Mineral  SuU- 
fhur  and  an  Add  Saltj  which  being  united,  it  is  no  difficult  matter  to  con- 
ceive how  it  ftiould  become  V^olatiUy  if  we  refled  on  Cinnabar  ^nd  Sublimate ; 
in  ot>e,  Mercury  is  fo  di^uifed  by  a  little  Sulplncr^  that  it  feems  a  Mineral 
Subftance  of  another  nature,  and  abating  the  Colour,  not  unlike  Antimony  ; 
in  the  other.  Salts  very  acid  and  fixt  are  rendered  fufficiently  volatile. 
Now  whence  the  Brimftone  fhould  derive  its  fulphureous  Particles,  will 
^pear  very  obvious  to  them,  who  have  obferved  how  much  the  Bowels  of 
idle  Earth  aoound  with  Bitummus  Subftances.  What  elfe  feed  all  the  Suiter-' 
vaneous  Fives  ?  What  an  immcnfe  Quantity  thereof  is  lodged  in  the  Earth,  will 
be  attefted  by  ouriarge  and  Numerous  Coal-Minesy  and  by  thofe  Eruptions 
of  Bitumimus  Subftanaes  i»  many  Quarters  of  the  World  i  among  which  that 
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caird  Naftha,  is  fo  purely  fulphurcous,  fo  free  from  Mixture  with  any  o^ 
ther  Materials,  that  upon  the  very  Approach  of  Fire  or  Flame,  it  is  imme- 
diately inflamed,  and  fcarcely  to  be  extinguifti'd  until  wholly  confumed. 
As  for  the  faline  Principle  o(  Sulphur,  I  conclude  it  to  be  common  Sak, 
which,  together  with  the  Aerial  Salt  before  mentioned,  is  the  Foundation 
of  all  Saline  Subftances  in  the  Univcrfe-  And  I  affure  you,  I  can  with  com 
mon  Salt  make  both  Vitriol  and  Alum,  hardly  diftinguilhabie  from  the  na- 
tural. 

The  Ejjhref-  ^CI.  I  kept  by  me  cetain  big  Pieces  of  Crude-Alum  Mines,  fuch  as  it 
rXiliwI/was  taken  out  of  the  Rock  j  I  had  alfo  in  the  fame  abinet  like  Pieces  of  the 
Uftci!*^ ^'ordinary  Fire-Stcne,  or  Marchafite  of  the  Coal-Pits,  which  here  we  call  Br^s 

In  Procefs  of  Time,  both  the  Glebes  fliot  forth  Ti^is  of  long  and  flendct 
Fibres  or  Threads  ;  fome  of  them  half  an  Inch  long,  bended  and  curled  like 
Hairs  in  both  thefe  Glebes  :  thefe  Tufts  were  in  fome  meafure  tranfparent 
and  chryftalline.  Thefe  tufts  did  as  often  repuUulate,  as  they  were  ftruck 
and  wiped  clean  off. 

The  Aluminous  Fibres  were  of  a  Tafie  very  Abmy,  and  pleafently  pun- 
cent:  Tht  Vitriolick,  Stiftique  and  Odious.  Again,  the -rf&rw  ones,  beii^ 
diffolved  in  fair  Water,  raifed  a  fmall  £W7ftJ0»  2  Whereas  the  J^^mffcfc  15- 
bres  dilTolved  quietly.  The  Alum  Fibres  were  generally  fmaller,  and  more  o- 
paque,  Snow-like.  The  Vitriolick  lai^r,  many  Fibres  equalling  an  HoHe- 
Hair  in  thicknefs,  and  more  Chr^oBine.  The  Water  wherein  the  Ahmt  Fi- 
bres were  diflblvM,  did  give  no  red  Tinfture  with  Gall,  not  by  all  the 
means  I  could  devife  to  affift  them :  the  Vitriolick  did  immediately  give  a 
Purple  TittShtre  with  GaB. 

Having  laid  Pieces  of  the  fame  Marchafite  in  a  Cellar,  they  were  in  a  few 
Months  covered  over  with  gieen  Copperas,  which  was  thefe  Fibres  fhot  and 
again  diffolved,  by  the  moift  Air,  clodder'd  and  run  together.  Expofing 
other  Pieces  of  the  iame  vitriolick  Glebe  in  my  Window,  where  the  Sun 
came,  they  were  covered  over  with  a  white  farinaceous  Matter ;  that  is, 
with  thefe  Fibres  calcined  by  the  Rays  of  the  Sun  and  warm  Air,  beating 

upon  them. 

I  take  thefe  fibrous  and  thread-like  Shootings  of  Alum  and  Vitriol  to  be 
moft  genuine  and  natural,  and  their  angular  Shootings,  after  folution  into 
Cubes  and  Rhomboides,  to  be  forc'd  and  accidental ;  Saks  of  very  different 
Natures,  as  well  vegetable  as  foffile,  by  a  like  Procefs  in  chryftallizing  of 
them,  being  obferved  to  (hoot  into  like  Figures. 

AmUn&Hs,  XCII.  I.  Signiot  Marco  Antonio  Cajiagna,  Superintendant  of  fome  Mines 
flii^T^^'  in  Italy,  hath  lighted,  in  one  of  them,  upon  a  great  Quantity  of  that  lanugi- 
nous  Stone  called  Amianthus,  which  he  knows  fo  to  prepare  as  to  render  it 
like  either  to  a  very  white  Skin^  or  to  a  very  white  Paper ;  both  which 
refifts  the  moft  violent  Fire.  The  Skin  was  covered  with  kindled  Coals, 
whence  it  took  Same  >  but  being  taken  out,  after  it  had  been  left  there  a 

while. 
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%&Ue,  the  fiery  Colour  prefaidy  diiappcaieds  and  it  became  cold  and  white 
again 'as  before;  the  Fireitfeems  paffing  only  through,  without  wafting 
or  altering  any  thing  of  it ;  whereas  fome  of  the  hardeft  and  folideft  Me- 
tals as  Irtm  and  Coffer^  ledoced  to  very  thin  Plates>  and  kept  as  long  in  the 
Fire  as  this  Subftance  was,  would  caft  Scales.  Again,  this  Skin  being  made 
as  thin  as  Paper,  doth  not  only  yield  that  ancient  and  fo  much  admired  A- 
miambus  ;  but  is  alfoperfe&er  than  that  which  comes  from  Cjfrus^  and  not 
inferior  to  that  which  fometimes,  though  but  feldom,  comes  out  of  China. 
This  Paper  was  alfo  tryM  in  the  Fire,  and  there  it  remained  likewife  without 
any  vilible  detriment,  or  without  the  leaft  change  of  its  firft  whitenefs, 
finenefs  or  foftnefs.  Of  the  fame  Matter  this  Artift  hath  wrought  a 
Wick,  never  to  be  confumed  as  long  as  'cis  fed,  nor  altering  its  Quality 
after  the  Aliment  is  wafted  away.  .  »^  ». 

a.  The  Lafis  Amianthus^  or  Linum  FcJJik  Ashftsmm^  is  found  in  no  fmall  j^i^'^' 
Quantity  in  LUm-Fairjng  Honmj  in  the  Northern  Part  of  Angkfty^  where  176.  i-8»i.  ' 
it  runs  in  Veins  through  a  thick  Stone,  in  hardnefs  and  colour  not  unlike 
Flint.  Thefe  Veins  are  generally  about  -y  of  an  Inch  deep,  which  is  the  length 
of  the  Jbniamhusy  and  is  fcldom  longer,  but  often  ihorter.    It  is  compofed 
of  a  lanuginous  Matter,  exaftly  refembling  that  of  pappous  Plants ;  but  fo 
clofely  compaa,  that  till  you  draw  a  Pin,  or  any  fuch  (harp  thing,  crofs  the 
Grain  of  it,  it  appears  only  a  ftiining  Stone,  there  being  not  the  leaft  Fila- 
ment of  Lim  to  be  perceived  in  it.    In  its  natural  Form^  fome  of  it  looks 
v^hitiih,  and  fome  ftraw-coloured,  but  all  fliining ;  but  .if  pounded  in  a  Mor- 
tar, the  Brightncfs  difappears,  and  the  whole  becomes  whitifli.    Note,  that 
above  and  beneath  the  Veins  there  is  a  very  thin  Septum  of  terrene  Matter,  be- 
twixt the  Amiambus  and  the  Stone  whereto  it  adheres.     I  put  a  fmall  Quan- 
tity of  the  Lint  in   the  Fire,  which  grew  red-hot ;  but  tho*  it  remained 
there  \  of  an  Hour,  I  could  not  perceive  that  it  was  any  thing  confumed.    I 
twifted  alfo  fome  of  it  in  the  Form  of  a  Wick,  and  dipping  it  in  Oil,  it 
gave  as  good  a  Flame  as  other  Wicks,  till  the  Oil  was  confumed,  the  Wick    . 
remaining  of  the  fame  Proportion  as  at  firft.    Being  fatisfied  it  was  incombu- 
ftible,  I  pounded  fome  quantity  of  jt  in  a  ftone  Mortar,  till  it  became  a  dow- 
ny Subftance :  then  I  fitted  it  thro'  a  fine  Searce,  by  which  means  the  ter- 
rene Parts  (being  reduced  to  a  Powder)  came  thro'  the  Searce,  the  Linum  xti- 
inaining.    I  then  brought  it  to  a  Paper-ASll,  and  putting  it  in  Water  in  a 
Veffel  juft  capacious  enough  to  make  Paper  with  fuch  a  Quantity,  I  ftirred 
it  pretty  much,  and  defired  the  Workmen  to  proceed  with  it  in  their  ufu- 
al  method  of  making  Paper,  with  their  Writing-Paper  Mould,  only  to  ftir  it 
about  ever  before  they  put  their  Mould  in,  confidering  it  as  a  far  more  pon- 
derous Subftance  than  that  they  ufed  ;  and  that  confequently  if  not  imme- 
diately taken  up  after  it  was  agitated,  it  would  fubfide.    Paper  thus  made 
of  it,   proved  but  very  coarfe,  and  too  apt  to  tear  :  But  this  being  the  firft 
Trial,  I  have  fome  reafon  to  believe  it  may  be  much  improved.     '  i^mhHPiiU 

ClothibyMr- 

XCIII.  I  here  fend  you  the  Account  of  the  incmbuJHile  Linf,:n  Cloth,  which  J^,  ^e^**'*" 
I    received   from   one    Onco^   a   natural  Qjinefe^   Refidedt  in   the   City^»o^»• 
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of  Satavfa  in  the  North-Eaft  Parts  of  Mia,  who  by  means  of  Keayanar  &^^ 
kradana  (likewifc  a  Chinefe^  and  formerly  chief  Cuftomcr  to  the  old  Suhau- 
of  Bantam)  did  after  feveral  Tears  diligence,  procure  from  a  great  Matdw^ 
ritt  in  Lanquin^  (a  Province  of  China)  near  {  of  a  Tard  of  the  faid  Cloth  ;  and 
declared  that  he  was  credibly  informed,  that  the  Princes  of  Tartarj^  and  o-. 
thers  adjoining  to  them,  did  ufe  it  in  burning  their  Dead  ;  and  that  it  was 
(aid  and  believed  by  them,  to  be  made  of  the  under  part  of  the  Root  c^  a 
Tree  growing  in  the  Province  of  Sutan,  and  was  fupjpofed,  in  like  manner,  to 
be  made  of  the  Todda  Trees  in  Ltdia  ;  and  that  ot  the  upper  part  of  the 
faid  Root  near  the  Sur&ce  of  the  Ground,  was  made  a  finer  Sort,  which  ^ 
in  3  or  4  times  burning,  I  have  feen  diminifli  almoft  half.    They  report  al- 
fo,  that  out  of  the  (aid  Tree  there  diftils  a  Liquor,  which  not  coofuming, 
is  ufed  with  a  Wick  made  of  the  fame  Material  with  the  Cloth^  to  burn  io. 
their  Temples  to  Pofterity. 
By... a.       2.  A  Handkerchief,  or  Pattern  of  this  Jncombujtihk Litmen^    which  was 
*'^^       fhewn  the  Roy^^  Society^  was  a  Foot  long,  ind  juft  half  a  Foot  broad. 

There  were  t  Proofs  of  its  refilling  Fire,  given  at  London^  one  before  fwne 
of  the  Members  of  the  Royal  Society  privately,  Aug.  20.  1684.  when  Oil 
was  permitted  to  be  poured  on  it  whilft  red  hot,  to  enforce  the  Violence 
of  the  Fire.  Before  k  was  put  into  the  Fire  this  firft  Trial,  it  weighed- 
one  Ounce,  fix  Drams,  fixteen  Grains,  and  loft  in  the  burning  2  Drams,  $ 
rains. 

The  fecond  Experiment  of  it  was  publick  before  the  Arfrty,  Nevm- 
her.  12.  foltewing,  when  it  weighed  (as  appears  by  the  Journal  oif  the  <S^ 
dety)  before  it  was  put  into  the  Fire,  i  Ounce,  3  Drams,  18  Grains.  Be- 
ing put  into  a  clear  Charcoal  Fire,  it  was  permitted  to  continue  rci 
hot  in  it  for  feveral  Minutes :  When  taken  out,  though  red  hot,  it  (fid 
not  confume  a  Piece  of  white  Paper  on  which  it  was  laid.  It  was  prc- 
fently  cool,  and  upoQ  weighing  it  again,  was  found  to  have  loft  1  Dram, 
6  Grains. 

Decern.  3.  Mr.  Arthur  Baifyy  one  of  the  Fellows  of  the--ii.  S.  prefented 
them  with  a  Piece  of  this  Linnen  in  the  Name  of  Mr.  fyaite.  At  the  fame 
time,  the  fame  Mr.  Baily  prefented  Dr.  Pht  with  another  Piece  of  it,  which 
being  brought  to  Oxford^  the  Experiment  was  again  repeated  on  it.  Decern^ 
16.  it  being  put  into  a  ftrong  Charcoal  Fire,  in  tht  Natural Hiftory  Scho^l^ 
in  a  full  meeting  of  the  Phihjophkal  Society  of  that  Umverfity,  where  after  it 
had  continued  red  hot  for  fome  confiderable  time,  it  was  taken  forth  a- 
gain  little  altered  when  coId>  faving  that  it  feemed  a  little  whiter  and  clea- 
ner than  before. 
J^  Dr.  Rob.  3.  This  kind  of  Linnen  Cloth  was  efteeraed  by  the  Ancients,  though  the» 
>i?5i.**'  n^ore  common,  and  perhaps  better  known,  than  'tis  yet  amongft  us,  equal- 
ly precious  with  the  beft  or  Pearls. 

Nor  is  it  now  of  mean  Value  even  in  the  Country  where  made,  a  Cbimt 
Covet,  (i.  e.  a  Piece  23  Inches  and  {  long}  being  worth  So  Tale,  i.  e.  36/. 
13  X.  4.i, 
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The  Riality  of  fuch.  a  Beii^  has  been  doubted^  or  deny  d  by  very  good 
Authors  :  Who  though  they  owned  fuch  a  Mineral  as  Amianthus^  out  of  the 
woolly  Part  whereof>  this  fort  of  Linen  was  always  anciently  (aid  to  be 
made,  yet  queftioned  the  Poifibility  of  its  having  been  a&nally  done.  But 
Plittf  fays  exprefly  (and  I  dare  believe  him  in  any  thing  he  fpeaks  of  his  own 
Knowledge)  that  he  himfelf  had  feen  Napkins  thereof,  which  being  taken  foul 
from  the  Board  at  a  great  Feaft,  were  caft  into  the  Fire,  by  which  means 
they  were  better  fcouredj  and  looked  foirer  and  cleaner  than  if  they  had 
been  wafh'd  in  water. 

And  befides  the  Teftimony  of  feveral  curious  Perfons  in  all  Ages,  we  have 
now  feen  a  Piece  of  this  Linnen  pafs  the  fiery  Tryal  both  at  London  and 
Oxford. 

This  lamginous  MSneral  is  called  from  its  ftrange  Qualities,  fometicies  A^ 
jnianihusj  quod  in  Ignem  injedus  non  xiMtiriJit/  ;  the  Fire  being  to  &x  from 
defiling  it,  that  it  rather  gives  it  a  Luftre. 

2.  It  is  called  Asbefhs.    And, 

3.  Salamandray  in  Englijb^  Salamander* s  fPboB :  I  fuppofe  from  the  thjoBides^ 
«r  Candk-Wicks^  faid  to  be  anciently  made  of  it,  which  being  pat  into  Lamps 
of  inconjianable  Oil,  would  never  wafte  or  go  out ;  which  I  take  to  be  the 
true  reafon  of  the  Impofition  of  theie  Names  upon  it,  whether  there  ever 
were  any  fuch  Lamps  or  no. 

4.  From  a  pungent  Quality,  Agriciia  fays,  it  has  on  the  Tongue  without 
Afiringemjy  it  is  called  Aismen,  having  the  diftinguifhitig  Epioiet  PJtaneum 
added  to  it,  taken  from  its  downy  Filaments,  to  difcriminate  it  from  all 
the  reft  of  the  Alums. 

5.  From  the  light  gray  Colour  of  its  lanuginous  Parts,  it  is'  called  by  feme 
Poiia,  by  others  Corjoides  ;  and  from  its  likenefs  to  the  hoary  Fibres  of  fome 
fort  of  Mai'lVeed,  Spartapolia. 

6'  From  the  Capacity  it  has  of  being  fpun  into  Thred,  it  is  alfo  called 
Linum,  with  fome  diftinguifhing  Epithet  taken  either  from  its  Quality,  fuch 
.as  Astefiimtm,  or  Vivum ;  or  from  the  Place  where  found  in  general  or  par- 
ticular :  It  being  called  in  general  Linum  Fojjile ;  in  Englifb^  Emh^Flax  ;  and 
in  particular,  Unum  £ulicum,  Creticum,  Cypricumj  &  Carpafium,  or  Carfii^ 
urn.  But  befide  the  Places  that  have  given  thefe  Epithets  to  the  Head  made 
of  it,  it  is  alfo  found  in  Tartarj^  at  Namttr  in  the  L(h:-Ceuntri,es,  at  Eisfield 
in  Thuringia ;  amongft  the  Mines  ixitht  old  Noricum ;  fomewhere  in  JEgjpt ; 
and  in  the  Mountains  of  Arcadia  ;  alfo  at  Puteoli,  and  lately  in  fome  JMBnes 
in  Italy ;  and  it  has  been  yet  latelier  met  with  in  a  fmall  I  and  belonging 
to  WiUiam  Robinfon  Efq,  called  Tms  M>lroniad^  i.  e.  the  Ifland  of  Sea^Cahes, 
in  the  Parifti  of  Llan- Fairing  Hormvy  in  Angkfea  m  Wales. 

It  is  commonly  by  the  Lithographers  reckoned  among  Stones,  but  I  radier 
ihould  judge  it  a  Terra  Lapidofa,  or  middle  Subftance  between  a  Stone  and 
an  Earth. .  But  whether  the  one  or  the  other,  it  is  made  of  a  Mixture  (I 
guefe)  of  fome  Salt  or  other,  a  pure  Earth  without  Sulphur,  coagulated  in 
the  Winter,  and  hardened  to  PerfeAion  by  the  Heats  in  Summer  i  which 
Salt  Johannes  Hejfus  proves  by  a  very  cogent  Argument  to  be  Atumen  Li- 

quidum^ 
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quidum,  defcribing  it  as  Matthhlus  alfo  docs,  to  be  of  a  whitifli  lafteous  Sub- 
fiance,  fomewhat  inclining  to  Yellow,  that  fweats  out  of  the  Earth,  and 
fmells  like  rotten  Cheefe ;  whereof  having  gathered  a  Quantity  at  PuteoU^  to- 
gether with  the  other  Species  of  AUim^  and  kept  it  a  while  by  him,  when 
he  came  to  look  on  it  again,  he  found  it  to  have  loft  the  Smell,  and  a  great 
Part  of  it  changed  into  Atumen  Plumeum ;  the  faline  Part,  I  fappofe,  (hoot- 
ing into  Threads,  and  the  pure  Earth  uniting  them,  as  found  in  the  Places 
wherever  generated  ',  whether  fweating  from  the  Earth,  as  PUny  and  Afo- 
thiolus  would  have  it,  or  percolated  through  Rocks^  as  we  find  it  in  IVaks, 
the  Veins  of  it  there  running  through  a  Rocks  of  Stone,  in  Hardnefs  and 

Colour  not  unlike  Flint. 

And  yet  feems  to  be  made  of  fuch  an  Aim,  as  that  of  John  Heffus  at  />i/- 
teoK  was,  fomc  of  it  being  ftraw-coloured,  as  if  it  ftill  retained  the  Yellow- 
nefs  that  his  liquid  Bitumen  was  faid  to  have ;  which  is  a  Colour  not  given 
to  it  by  any  Author,  moft  of  it  being  faid  to  be  white^  or  cinerous  ;  fome 
of  it  red,  and  fome  of  an  Iron-Colour,  as  Agrkola  tells  us ;  and  I  have 
fome  of  'the  Cyprian  by  roe,  fent  from  Aleffo,  by  Dr.  Rot.  nauifigton, 
whereof  fomc  is  of  a  light  blue,  or  PearUCoUnir,  and  fome  of  it  has  a  caft 

of  Sea-Green. 

But  however  the  whole  mineral  Subftances  found  at  leveral  Places  may 
diflfer  in  Colour,  yetl  do  not  find  but  the  woolly  Part  of  them  all  feems  to 
be  much  the  (ame,  wa.  of  a  white  Silver-Colour,  the  Threads  very  fine  and 
flender,  yet  very  ponderous ;  the  fmalleft  Particles  of  them  througb/y  wet, 
finking  in  Water,  as  I  alfo  found  a  very  flender  Thrum  of  the  i»comfei/}f- 
hie  Linnen  given  me  by  Mr.  Baily,  whiclx  Mr.  IVaite  brought  from  Mia, 
would  alfo  do;  which  renders  it  very  probable  that  it  is  not  a  Vegetable,  but 
a  Mineral  Subftanc©,  notwithftanding  the  Informations  of  Conco  and  Keay* 
creat  Sukradana,  mentioned  in  Mr.  fVaite's  Letter,  I  fay,  render  it  probable, 
there  being  feveral  Woods,  fuch  as  Box,  Red-Wood,  Perfian  Wood,  &c.  that 

wiU  fink  in  Water.  t.  c      j      rr- 

!)•  JMon.  Marcus  Paulus  Venetus  acquaints  us,  that  it  is  found  m  Tartary  m  a  certain 
Orje»t«ifte5.|^ountain  in  the  Province  of  Chinchinthalas,  and  made  into  Cloth,  as  he  was 
informed  by  one  Curficar,  a  'turk,  who  was  Superintendant  of  the  Mines  in 
that  Country,  after  ^this  manner  :  The  lanuginous  Mineral,  or  Amianthus^ 
being  firft  dried  in  the  Sun,  is  next  pounded  in  a  brafs  Mortar,  and  the 
earthy  Part  feparated  from  the  wooHy,  .which  is  afterwards  waflied  from  all 
Filth  whatever  that  toay  ftick  to  it ;  and  fo,  being  thus  purged,  is  fpun  into 
Thread  like  other  Wool,  and  after  wove  into  Cloth  ;  which  if  foul  or  fpot- 
ted,  they  cleanfe,  he  fays,  by  throwing  it  into  the  Fire  for  an  hour's  Time, 
whence  it  will  come  forth  unhurt,  as  white  as  Snow.  Which  very  method 
(as  Strah  defcribes  it)  feems  alfo  to  have  been  ufed  in  ordering  the  Cretan 
Amianthus ;  only  with  this  Addition,  that  aftet  it  was  pounded,  and  the 
earthy  Part  (hook  from  the  woolly,  he  lays  it  was  combed,  and  fo  does 
Agricola,  which  argues  there  was  fome  of  a  greater  Length  than  any  I  have 
yet  fecn* 

Of 
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Of  this  Linen,  as  Pliny  informs  us.  Shrouds  were  anciently  ufed,  at  the 
Royal  Obfequies,  to\^Tap  up  the  Corps  in,  fo  as  that  the  Aflies  of  their  Bo- 
dies might  be  preferved  diftind  from  thofe  of  the  Wood,  which  made  the  Fu- 
neral Pile :  And  the  Princes  of  Tartarj^  as  Keayarear  Sukradana  was  credibly 
informed  (and  I  have  it  wellconiirm'd  from  other  Hands)  do  ufe  fuch  at  this 
Day  for  burning  their  Dead.  It  muft  be  acknowledged,  it  does  diminifh  e- 
very  time  it  undergoes  the  Violence  of  the  Fire ;  yet  this  hinders  not,  but 
it  may,  and  will,  do  that  Service  divers  times,  before  it  be  rendered  altoge- 
ther ufelefs.  Some  of  the  Antients  are  faid  to  have  made  themfelves  Cloths 
of  it,  particularly  the  Brachmans  amongft  the  Indians.  The  Wicks  for  the 
perpetual  Lamps  of  the  Antients  were  alfo  made  of  this  Subftance ;  and  we 
are  told,  that  SeftaSa,  Canon  of  Mlany  had  Thread,  Ropes,  Net-works, 
and  Paper  of  it.  Marco  Antonio  Cafiagna,  who  lately  found  this  Mineral  fome- 
where  in  Aafyy  knows  how  to  prepare  and  render  it  tradable  and  foft ;  which 
he  can  thicken  and  make  chin  to  what  Degree  he  plcafeth,  and  maketh  it 
thereby,  like  either  to  a  very  white  Skin,  or  a  very  white  Paper.  We  have 
alfo  made  Paper  of  our  f^e^  Amianthus  lately  here  at  Oxford^  which  will 
both  bear  Fire  and  Ink  well  enough,  the  Ink  only  turning  red  by  the  Violence 
of  the  Fire. 

To  fliew  theReafon  whence  it  is  that  this  Subftancefliould  be  fo  ftrangely 
privileged  by  nature,  we  muft  confider,  that  the  Quah'ties  and  Power  of  the 
Fire,  according  to  AriflotUy  are  hdL%t\mv  r£  {Aiyii^hAy  ^vx^iveiv  J'i  t£  iy&^K*^ 
to  feparate  things  of  a  different,  and  unite  thofe  of  a  like  natufe.  Hence 
it  is,  that  the  Subjeds  moft  apt  to  take  Fire,  and  be  diflblved  by  it,  we  find 
to  be  fuch  heterogeneous  Bodies,  in  whofe  Pores  the  moft  fulphurous  bitumi- 
nous and  aqueous  Particles  are  lodged  ;  which  being  feized  by  Fire,  are 
quickly  put  into  motion,  dilated  and  feparated ;  and  being  thus  made  capa- 
ble of  flying  away,  are  at  laft  confumed,  and  diflblve  the  Frame  of  thofe 
Bodies  whole  Parts  before  were  united  by  them.  When  thefe  are  fled  and 
gone,  the  Fire  naturally  goes  out,  as  having  nothing  now  left  to  work  upon^ 
nothing  remaining  but  the  Salts  and  Earth  in  the  form  of  Afhes,  which  in  all 
forts  of  Compounds  are  the  things  that  refift  this  Element  moft,  and  will  re- 
main after  the  moft  exalted  Operation  it  can  be  forced  to.  Nor  do  the  Salts 
only  of  mixt  Bodies  thus  baffle  the  force  of  Fire ;  but  the  fimple  ones  much 
more,  zshQitt^  more  homogeneous y  aswe  fee  in  the  Decrepitation  of  common 
Salt,  and  Exficcation  of  Vitriol,  which, when  the  aqueous  Parts  are  once  eva- 
porated, are  now  a  pure  fimple  homogeneous  Body,  no  more  fenfible  of  the 
Fire,  the  Decrepitation  ceafing,  and  nothing  remaining  that  can  be  dilated 
any  further  to  break  the  Corns  of  Salt.  Now  whatever  the  Fire  cannot  dilate, 
it  cannot  feparate,  nor  confequently  deftroy,  or  carry  any  thing  from  it,  but 
w  hat  is  heterogeneous,  and  accidentally  adhering  to  the  outfide  of  it  ; 
which  is  perfedly  the  Cafe  of  our  incombuftible  Linen,  whofe  Threads  be- 
ing altogether  homogeneous,  and  nothing  clfe  but  the  pure  Sfr/^r  of  liquid  A- 
lum,  as  was  file  wn  above,  holdingnothing  of  Sulphur,  Bitumen  or  Water,  or 
any  thing  that  is  different  or  heterogeneous  to  itfelf,  that  can  be  dilated  or  fe- 
parated, ic  is  in  nopoffibility  of  being  liable  to  the  Fire  i  which  may  indeed 
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pafs  thro  k,  as  wc  fee  it  docs  when  it  is  made  red  hot,  but  can  carry  no-^ 
thing  from  it,  but  fuch  accidental  Filth  as  has  been  put  upon  k,  or  accrued 
by  ufing. 

Lapis  cah-     XCIV.  Thc  I jifis  Calami naris^  or  Calamine^  which  is  digged  aodprcpared 

A^?Giiw  ^  near  IVrington  in  Somerfet/hire,  is  found  fometimes  in  Meadows,  fometimes  ifl 

^oowy.  n.  arable,  fometimes  in  pafture,  and  as  I  have  obfcrved,  moft  commonly  in 

»9  .  p.  ^7^.  jj^rren  and  rocky  Ground.    The  Waters  thereabouts  are  much  of  the  fame 

Colour,   Tafte,    Clearnefs,    and  Wholefomnefs  with  other  Water.      The 

Grafs  upon  the  Ground,  and  the  Leaves  of  the  Trees,  are  as  frelh  where^ 

Calamine  lies  as  in  any  other  Place.    But  this  I  obferve,  that  the  Groovers 

always  dig  for  it  upon  or  near  Hills ;  for  they  GxpcQt  none  in  thofe  Grounds 

which  have  no  Communication  with  Hills. 

To  find  out  a  Vein,  they  dig  a  Trench  till  they  come  to  the  Rocks,  where 
they  exped  it  lies  ;  which  Trench  they  generally  dig  from  the  North  to 
South,  or  near  upon  that  Point,  the  Courfes  umally  lying  from  £afi  to 
Weft,  or  at  5  a  Clock,  as  their  Term  is  ;  but  fometimes  the  Courfes,  Seams, 
or  Rakes,  as  they  call  them,  lie  at  9  a  Clock,  and  fometimes  are  perpendicu- 
lar, which  they  call  the  high  time  of  the  Day,  or  1 2  a  Clock :  and  thefe  Cour- 
fes they  efteem  the  beft.  Thefe  Seams  or  Courfes  run  between  the  Rocks 
generally  wider  than  thofe  of  Lead- Ore,  unlefs  they  are  inclos'd  in  very  hard 
Clifts,  and  then  they  are  narrow  as  the  Veins  of  Lead.  The  Colour  of 
the  Earth  where  the  Calamine  lies,  is  generally  yellow  a  Grit,  but  fome- 
times black  i  for  all  Countries,  as  they  term  their  underground  Works,  aie 
not  alike. 

The  Calamine  it  felf  is  of  feveral  Colours,  fome  white,  fomc  reddifh, 
fome  greyifh,  fome  blackifh,  which  is  counted  the  beft ;  and  when  this  i$ 
broken  it  is  of  feveral  Colours. 

In  working  for  it  below  in  the  Countries,  they  ufe  the  fame  way  and  In- 
flruments,  as  they  do  in  Lead  Mines,  and  fometimes  they  light  upon  a 
good  Quantity  of  Lead,  but  always  find  fome  Eyes  of  Lead  among  the  Ca- 
lamine ;  tho  I  think,  in  Lead-mines,  they  do  not  always  find  Calamine. 
In  landing  of  the  Calamine,  fome  Pieces  are  bigger  than  others,  and  mixt 
with  a  gritty  Earth.  I  have  been  informed,  that  they  have  found  one  entire 
Piece  oT  8  or  10  Tun,  which  by  reafon  of  its  bignefs  was  forced  to  be  bro- 
ken in  the  Groove  before  it  could  be  landed.  But  generally  it  rifeth  in  fmall 
Particles  j  fome  about  the  bignefs  of  a  Nut  they  call  a  fmall  Calamine. 
In  antient  Works,  Damps  and  Stenches  fometimes  arife,  but  never  in  new. 
Works. 

When  they  have  landed  a  good  Quantity  of  the  Calamine,  they  wafh,  clean*, 
cr  buddle  it  as  their  Term  is,  which  they  perform  after  this  manner.  They 
enclofe  a  fmall  piece  of  Ground  with  Boards  or  Turfs,  thro  which  a  clear 
Stream  of  Water  runs ;  within  this  Enclofurc  they  fhovel  and  often  turn 
their  Calamine,  and  the  impure  and  earthy  Parts  the  running  Water  car- 
ries away,  and  leaves  the  Lead  and  the  Calamine,  and  the  other  heavier 
ftony  and  fparry  Parts  bchindi    When  they  have  thus  walbed  the  Calamine^ 

as 
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as  clean  as  they  can,  having  rak'd  up  the  bigger  Pieces  both  of  the  Lead 
and  Calamine,  they  put  the  fmaller  Parts  into  Sieves,  made  of  ftrong  Wire 
at  the  bottom  :  And  thefe  they  often  dip  and  (hake  up  and  down  in  a  great 
Tub  of  Water,  whereby  the  parts  of  the  Lead  which  are  mixt  amongft  the 
Calamine  fink  to  the  bottom  of  the  Sieves,  the  Calamine  remains  in  the  mid- 
^le,  and  the  other  fparry  and  thrafliy  Parts  rife  .up  to  the  top  ;  which 
they  skim  off  and  throw  away,  then  they  take  off  the  Calamine,  and  after 
that  the  Lead*  When  they  have  thus  cleanfed  the  Calamine,  they  are  forc'd 
to  fpread  it  abroad,  and  fo  pick  out  with  their  Hands  the  Trafh  and 
Stones  that  remain.  But  all  ot  it  does  not  require  fo  much  Trouble ;  for 
fome  rifeth  big  enough  out  of  tlie  Works  to  be  cleanfed  and  pick'd  fit  for 
the  calcining  Oven  without  all  this  Charge  and  Pains :  And  I  have  feen  fe- 
veral  Loads  of  this  great  Calamine,  which  had  no  mixture  of  Earth  or 
Trafh  in  it. 

Their  Calamine  being  thus  prepared,  they  carry  it  to  the  Oven,  which,  at 
leail  that  which  I  faw,  is  much  bigger  than  any  Baker's  Oven,  and  made 
much  in  the  fame  Fafhion  :  Only  they  cafl  in  their  Coals  into  a  Hearth 
made  on  one  fide  of  the  Oven,  which  is  divided  from  the  Oven  itfelf  by  a 
Hem  or  Partition  made  open  at  the  top,  whereby  the  Flame  of  the  Fire 
paffeth  over,  and  fo  heats  and  bakes  the  Calamine.  They  let  it  lie  in  the 
Oven  for  the  fpace  of  four  or  five  Hours,  (the  Fire  burning  all  the  while) 
according  to  the  ftrength  of  the  Calamine,  fome  being  much  flronger  than 
other,  and  fo  requiring  longer  time  ;  and  while  it  continues  in  the  Oven, 
they  turn  it  feverai  times  with  long  Iron  Coahrakes  i  when  it  is  fufEciently 
burned,  baked,  and  dried,  they  beat  it  to  a  Powder  with  long  Iron  Ham« 
mers,  like  Mallets,  upon  a  thick  Plank,  picking  out  what  Stones  they  find 
amongft  it ;  fo  that  at  laft  the  Calamine  is  reduced  to  Duft,  and  then  it  is  fit 
for  the  Merchant. 

I  have  been  credibly  informed  that  theDuflof  Calamine  conduces  much 
to  the  curing  of  fore  Eyes  of  Men :  And  that  it's  frequently  made  ufe  o^ 
for  the  taking  off  Films  from  the  Eyes  of  Horfes  and  other  Beafls. 

XCV,  I.  Take  of  Antimony  one  Pound,  flux  it  clear ;  have  one  Ounce,  i^  vitrify 
or  two,  of  the  Cawk-fl<»e  (by  and  by  to  be  defcribed)  in  a  Lump  red-hot  t^rlJcawk 
in  readinefs.  Put  it  into  the  Crucible  to  the  Antimony ;  continue  the  Flux  a  Bj  dt.  Mar. 
few  Minutes :  Caft  it  into  a  clean  and  not  greafed  Mortar,  decanting  the  J'J^*';  °;  , 
melted  Liquor  from  the  Cawk.  *  '  ^'  **^' 

This  procefs  gives  us  above  15  Ounces  of  Vitrum  of  Antimony,  like  po- 
1  ifli*d  Steel,  and  as  bright  as  the  mofl  refin'd  Qnick-filver.     The  Cawk  feems 
^not  to  be  diminifh'd  in  its  Weight,  but  rather  increased  ,•  nor  will  it  be 
broughtto  incorporate  with  the  Antimony,  tho  flux'd  in  a  flrong  Blaft. 

This  Cawk-f^one  is  a  very  odd  Mineral,  much  akin  to  the  white  milky  mi-  nd.  sup: 
neral  Juices  of  the  Lead  Mines,    which  vitrifies  in  like  manner.    Befides  ^^-  ^^'' 
thefe  I  could  never  light  upon  any  one  mineral  Subftanc^,   which  had  any 
fuch  Effed  upon  Antimony^  ^ 

B  b  b  b  a  Cawk 
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Cawk  is  a  ponderous  white  Scone,  found  in  the  Lead  Mines ;  it  will  draw 
a  white  Line  like  Chalk  or  the  GaBaBites  ;  but  it  is  more  fine,  and  hath  a 
fmooth  and  fhining  Grain,  Sparr  like,  yet  not  at  all  tranfparent. 
Tbt  Virtue     j.  Itry'dthat  a  Boar,  to  whom  I  had  given  an  Ounce  of  crude  Antimony 
nyf^B^  at  a  time  putting  him  into  the  Sty,  would  be  fat  a  Fortnight  before  another, 
"•39.  p.774-  having  no  Antimony,  upon  the  like  feeding.     Antimony  will  recover  a  Pig 
of  the  Meafles ;  by  which  it  appears  to  be  a  great  Purifier  of  the  Blood.    I 
knew  a  Horfe  that  was  very  lean  and  fcabbed,  and  could  not  be  fatted  by 
any  keeping,  to  whom  Antimony  was  given  for  two  Months  together  eve- 
ry Morning,  and  that  upon  the  fame  keeping  he  became  exceeding  fat. 
One  of  my  own  Horfes  having  had  the  Faffions,  and  being  cured,  had  not- 
w^ithftanding  extream  running  Legs ;  fo  that  after  he  had  paffed  the  Courfe 
of  Farriers  twice,  to  be  cured,  it  was  not  done  ;  but  upon  my  giving  him 
Antimony  one  Week,  he  was  prefently  healM. 

The  manner  of  ufing  it,  is  this.  Take  one  J  of  crude  Antimony  pow- 
derM  for  one  Horfe,  and  when  you  give  him  his  Oats  in  a  Morning,  fluke 
it  out  amongft  his  Oats :  or  make  it  in  Balls. 

^ifanf '  XCVL  A  fmall  Vial  fill'd  with  ordinary  white  Sand,  and  containing  on- 
/rom  Virgi-  ly  ft  1.  gr.  xi.   being  fill'd  with  Virginia  Sand  was  found  to  contain  J  ii. 

niaj    Exa-     r\  •• 
9ninedhj       ^^H'g^.  I. 

x>r.  All.  This  Sand  did  apply  to  the  Magnet  both  before  and  after  Calcination  ; 
^/"p^^iri.  ^"^  ^^^  latter  did  apply  better  to  it  than  the  former. 

A  Parcel  of  this  Sand  mix'd  and  calcin'd  with  powder'd  Charcoal,  and 
kept  in  a  melting  Furnace  for  about  an  Hour,  yielded  no  Regulusj  but  ap- 
ply'd  more  vigoroufly  to  the  Load-ftone  than  either'of  the  former. 

I  fluxed  a  Parcel  of  this  Sand  with  Fix*d-Nitre,  in  a  melting  Furnace^  for 
above  an  Hour,  but  could  obtain  no  Regulus,  nor  any  Subftance  that  would 
apply  to  the  Magnet,  excepting  a  thin  Cruft  that  ftuck  firmly  to  a  piece  of 
Charcoal  that  dropt  into  the  Crucible  when  the^att'er  was  in  Fufion. 

I  flux'd  it  alfo  with  Salt-petre  and  powder'd  Charcoal,  dropping  pieces  of 
Charcoal  afterwards  into  the  Crucible.  It  continued  about  an  Hour  in  the 
melting  Furnace  in  Fufion,  and  that  without  producing  a  Regulus,  or  a  Sub- 
ftance that  would  apply  to  the  Magnet,  excepting  only  what  ftuck  to  the 
Charcoal,  as  in  the  former  Experiment. 

I  fluxed  another  Parcel  of  it  with  Salt-petre  and  Flowers  of  Brimftonc, 
without  being  able  to  procure  any  Regulus* 

I  pour*d  good  Spirit  of  Salt  on  a  Parcel  of  this  Sand,  but  could  obferve  no 
LuBation  thereby  produced. 

I  pour'd  Spirit  of  Nitre,  both  ftrong  and  weakned  with  Water,  on  Parcels 
of  the  fame  Sand,  without  being  able  to  difcover  any  Conflid. 

I  pour'd  fingle  Aqua  Fortis  upon  another  Parcel  of  it,  without  being  able 
to  perceive  any  EbuBition  worth  noting. 

lpour*d  double  Aqua  Fortis  upon  another  Parcel  of  it,  which,  for  ought  I 
could  difcover,  had  no  more  Effeft  on  it  than  the-formen 
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I  pcttrM  alfo  fome  Aqua-'R^ia  on  a  Parcel  of  it,  without  dircoverlng  any 
fenlible  EfFed.,  I  poured  goodOyI  of  Vicriol  upon  another  Parcel  of  this 
Sand,  but  feeing  no  Bubbles  thereby  produced,  I  weakened  the  Oyl  with 
Water,  hut  M^ithout  any  fendble  Efted. 

I  repeated  all  the  former  Experiments  with  the  Menflruums  upon  this  Sand 
after  Calcination  Perfe  in  a  Crucible,  but  could  fcarce  obferve  a  Bubble  pro* 
duc'd  by  any  of  them. 

I  pour'd  Icme  of  each  of  the  Liquors  upon  Parcels  of  the  Powder  of  this 
Sand  calcinM,  without  any  Succefs. 

Note^  That  I  made  thcfe  Experiments  both  in  the  Cold,  and  upon  a 
SandpFurnace.  So  that  to  me  there  feems  to  be  but  little  wanting  to  dif- 
cover  any  Metal  known  to  us,  if  it  contained  any  fuch  :  for  there  is  no 
Metal  nor  Ore  that  fo^e  of  thefe  Menftruums  will  not  work  on. 

I  powder^  a  FragnieUt  of  a  Load-ftone,  and  pourM  fome  of  thefe  Ajkn^ 
ftruums  upon  it,  without  being  able  to  find  that  they  in  the  leaft  prey'd  up« 
on  it,  anv  more  than  they  did  upon  the  Sand. 

I  pourM  fome  of  the  afore*mentionM  Menftruufns  upon  ordinary  Sand 
taken  out  of  a  Sand-Furnace,  where  it  muft  have  fiiflfer'd  fome  Calcination ; 
but  could  find  no  more  Bubbles  produced  thereby,  than  what  might  ratio- 
nally be  fuppos*d  to  be  produced  from  Lime,  and  other  Dirt  mixt  with  the 
Sand. 

XC VIL  The  black  Sand,  which  in  Itafy  they  ufe  inftead  of  Dufl  to  their  ^buckStod 
Letters,    is  found  fix  Miles  from  Genes  near  St.  Pierre  d'Araine  on  the  Sea-  ^Jmk^buc! 
(hore.    It.hath  the  Properties  of  the  Load-ftone,  and  I  do  believe  that  it  is  wraeid.  n. 
Load-ftone,  or  Powder  of  Load-ftone,.  for  it  fbllowetb  the  Load-ftone;  ic****^'''^- 
fticketh  to  a  Knife  that  is  touched  with  the  Load-ftone ;  it  draweth  amag- 
netick  Needle  ;   it  doth  not  felrment  with  Aqita  FortiSy  as  Iron  Duft  doth ; 
it  doth  not  ruft  with  any  Acfd  that  can  be  out  to  it  ,-   it  doth  not  fpar- 
kle  in  the  Flame  of  a  Candle,  as~Steel  Duit  doth,   when  it  is  thrown 
into  the  Flame.      It  is  commonly   found  on  jche  Sea-fhore  after  gi?eac 
Storms. 

XCVIII.  A  certain  Powder  lately  invented  in  Germatr^  maketh  Metal  Jj^J^f^ 
fo  clofe  and  fmooth,  that  it  leaves  not  the  leaft  Pit  in  the  Piece :  a  Gun  Wth "  «i 
fo  caft  n^eds  no  boaring,    and  one  third  of  the  Metal  may  be  fpared.  ^JPp'^J''^ 
SuclvCuns  remain  clean  and  neat  a  long  while.    July  9.  16 j2.  there  was  Ifon  ©"rVe 
caft  a  Demi*Cannon,  weighing  34  Hundred,  which  was  try ed  with  a  Bui-  ^^"-  ^9^ 
let  of  34  lb.  and  the  firft  time   12  lb.    of  ftrong  Powder,   the  fecond^'  °**' 
time  as  much,  the  third  time  15  lb.    and  the  fourth  time  24  lb.    all 
which  it  endured  very  well.     With  a  fmall  Petard,  of  2  lb.  of  this  Metal, 
I  broke  in  pieces  a  Beam  of  a  Rhine  Foot  fquare,   the  Petard  remaining  en- 
tire and  perfeft. 

This  Powder  is  not  only  eafy  to  make>  but  alfo  of  fmall  Expence. 

XCIX.  The 
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rf6n  xvorks      XCIX.  I .  The  Foreft  of  Dean  (lying  betwixt  the  Wy$  and  Severn)  confifl  s 
fl^^irlr'''  generally  of  a  ftiflf  Clay.    The  Country  \%  full  of  HiUs,  but  thev  arc  no 
Mr.  Hen.     ^here  high  :   Betwixt  then,  run  great  Score  of  little  Springs  of  a  more 
^s^p.^ji.  brownifh  Colour  than  ordinary  Waters,   and  often  leave  in  their  Paflage 
Tindures  of  Ruft.    The  Ground  is  naturally  inclin'd  to  Wood,   efpecialiy 
Hafle  and  Oak  ;   but  'tis  now  almoft  devoured  by  the  increafe  of  the  Iron- 
works.   Upon  the  Surface  of  the  Earth,  in  many  Places,  lie  an  abundance 
of  rough  Stones,  Tome  of  them  of  a  vail  Bulk  ;  but  where  thev  fink  their 
Mines,    they  rather  meet  with  Veins  of  fcaly  Stone,  than  hard  and  folid 
Rocks.    Within  the  Foreft  they  find  great  plenty  of  Coal  and  Iron-Ore; 
and  in  fome  Places  red  and  yellow  Oker. 

The  Iron*  Ore  is  found  in  great  abundance  in  mod  Parts  of  the  ForeA ; 
differing  both  in  Colour,  Weight,  and  Goodnefs.  The  beft,  which  they  call 
their  Brufh*Ore,  is  of  a  bluifli  Colour^  very  ponderousand  full  of  little  fhi- 
niog  Specks  like  Grains  of  Silven  This  affords  the  greateft  quantity  of 
Iron :  but  being  melted  alone  produceth  a  Metal  very  fhort  and  brittle. 
To  remedy  this  Inconreniency,  they  make  ufe  of  Cinder,  which  is  found 
in  great  Oiiantities  thro  all  Parts  of  tljo  Country,  where  any  former  Worb 
have  flooQ  ,*  for  in  former  Times,  their  Bellows  being  mov'd  only  by  the 
flrength  of  Men,  their  Fires  were,  mnch  lefs  intenfe  than  in  the  Furnaces 
they  now  employ :  So  that  they  melted  down  only  the  principal  Part  of 
the  Ore,  and  rejeded  the  refl;  as  ufelefs*  This  \%  caU'd  Cinder,  and  being 
mingled  with  the  Ore  in  a  due  Quantity,  gives  it  that  excellent  Temper  of 
Toughnefs,  for  which  this  Iron  i%  preferred  before  any  that  is  brought  from 
foreign  Parts- 

The  Ore  is  firfl  calcined  in  Rilns^  much  after  the  Fafhion  of  ordinary 
Lime  Kilns;  which  they  fill  up  to  the  top  with  Coal  and  Ore,  Stra^mfufer 
Stratum  :  Then  putting  Fire  to  the  bottom,  they  let  it  bum  till  the  Coal  be 
wafted.  This  is  done  without  Fufion  of  the  Metal ;  and  ferves  to  confume 
the  more  dtoffy  parts  of  the  Ore,  and  to  make  it  friable.  From  hence  they 
carry  it  to  their  Furnaces,  which  are  built  of  Brick  or  Stone,  about  24 
Foot  fquare  on  the  out  fide,  and  near  30  Foot  in  height :  Within  not  above 
eight  or  ten  Foot  over  in  the  middle,  the  top  and  bottom  having  a  narrower 
Compafs,  much  like  the  fhape  of  an  Egg.  Behind  the  Furnace  are  placed 
two  huge  pair  of  Bellows,  whofe  Nofes  meet  at  a  little  Hole  near  the  bot- 
tom. Thefe  are  comprefTed  together  by  certain  Buttons,  placed  on  the 
Axis  of  a  very  large  overfhot  Wheel. 

Tlie  Furnaces  are  at  firft  filled  with  Ore  and  Cinder  intermixt  with  Fuel, 
which  in  thefe  Works  is  always  of  Charcoal ;  laying  them  hollow  at  the 
bottom,  that  they  may  more  eafily  take  fire:  But  after  they  are  once  kindled, 
the  Materials  run  together  in  a  hard  Cake  or  Lump  which  is  fuftained  by 
the  Fafhion  of  the  Furnace,  and  thro  this  the  Metal,  as  it  melts,  trickles 
down  into  the  Receivers,  where  there  is  a  Paflfage  open,  by  which  they  take 
away  the  Scum  and  Drofs.  Before  this  lies  a  great  Bed  of  Sand,  wherein 
they  make  Furrows  of  what  Fafhion  they  plieafe ;  into  thefe  they  let  in  their 

Metal,  which  is  made  fo  very  fluid  by  the  Violence  of  the  Fire,  that  it  con- 
tinues 
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tmu€S  boiling  for  a  good  while*  The  Furnaces  are  kept  at  work  Night  and 
Day  for  many  Months ;  ftill  fupplying  the  wafte  of  the  Fewel,  and  other 
Materials,  with  firefli  poured  in  at  the  top. 

From  thefe  Furnaces  they  bring  their  Sows  and  Pigs  of  Iron  (as  they  call 
them}  to  their  Forges.  Thefe  are  of  two  forts,  tho  {landing  together  un- 
der the  fame  Roof;  one  they  call  their  Finery,  the  other  the  Chafery.  Both 
of  them  are  upon  Hearths,  on  which  they  place  great  heaps  of  Sea*coal,  and 
behind  them  Bellows  like  to  thofe  of  the  Furnaces,  but  nothing  near  fo  large. 
Into  their  Finery  they  firft  put  their  Pigsof  Iron,placing three  or  four]of  them 
together  behind  the  Fire,  with  a  little  of  one  end  thrun  into  it :  Where  foft- 
ning,  by  degrees,  they  ftir  and  work  them  with  long  Bars  of  Iron,  till  the 
Metal  runs  together  into  a  round  Ma&  or  Lump,  which  they  call  a  Half- 
bloom.  This  they  take  out,  and  giving  it  a  few  Strokes  with  their  Sledges^ 
they  carry  it  to  a  great  weighty  Hammer,  raifed  likewife  by  the  motion  of 
a  Water-wheel  ,•  where,  applying  it  dexteroufly  to  the  Blows, they  prefencly 
beat  it  out  into  a  thick  (bort  Square*  This  they  put  into  the  Finery  again; 
and  heating  it  red  hot,  they  work  it  out  under  the  fame  Hammer,  till  it 
comes  to  be  the  fhape  of  a  Bar  in  the  middle,  with  two  fquare  Knob$  on 
the  Ends.  Laft  of  all,  they  give  it  other  Heajtings  in  the  Chafery,  and  mote 
Workings  under  the  Hammer,  till  they  have  brought  their  Iron  into  Bars  of 
feveral  Shapes  and  Sizes.  If  they  omit  any  one  Procefs,  it  will  be  fure  tO' 
want  fomej)art  of  its  Toughnefs,  which  they  eftecm  its  Perfe&ion. 

For  the  Backs  of  Chimneys,  Hearths  of  Ovens,  or  the  like,  they  take 
the  melted  Metal  out  of  the  Receivers  in  great  Ladles^  and  pour  it  into^ 
Moulds  of  fine  Sand. 

2.1 

fome 

another  fort  makes  Rcdfhire,  that  is,  fuch  as  is  apt , ^       ^    , 

mer'd  when  it  is  of  a  dark  red  heat  ,•  and  therefore  they  are  never  melted  '*^'^'  '^" 
down  but  in  mixture,  and  fo  they  yield  an  indifferent  good  fort  of  Iron. 
They  have  of  late  made  it  much  better  than  heretofore,  by  melting  the 
Sow-metal  over  again,  as  likewife  by  ufingTurf  and  Charcoal;  whereas 
formerly  their  Fuel  was  only  Charcoal.  They  firft  burn  the  Iron  Stone,  and 
then,  for  every  17  Baskets  of  this  burnt  Stone,  they  put  in  one  of  Limeftone 
unburnt,  to  make  it  melt  freely  and  caft  the  Cinder  ,*  which  they  always 
take  off  from  the  melted  Iron  before  they  let  it  run. 

The  bottom  of  the  Furnace  is  about  two  Yards  fquare,  and  fo  rifes  per^ 
pendicular  for  a  Yard,  or  more  ;  which  is  alfo  lined  within  with  a  Wall  of 
the  befl  Fire-ftone,  to  keep  off  the  force  of  the  Fire  from  the  Watts  of  the 
l^'ornace.  The  Bellows  (which  are  very  largcj  and  played  with  Water} 
enter  about  the  middle  of  the  Focus :  The  reft  of  the  Furnace  is  raifed  up- 
on this,  fix  or  feven  Yards  fquare-wife,  but  tapering  ;  fo  that  the  top  Hole 
(where  they  throw  in  Baskets  of  Stone  and  Fuel)  is  but  half  a  Yard  (quare« 
When  they  find  it  to  have  fubfided  about  a  Yard  and  an  half,  then,  they  fill 
be  Furnace  again.  . 

The 
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The  Ore  IS  got  in  PUrmfs  (aDivifion  o£ Ldncajbife)  atleaft  if  Miles 
from  Mlthrcp.    Some  of  it  is  hard,  but  feels  foft  and  fmooth  on  the  out- 
fide,  like  Velvet.    Some  is  foft  as  Clay^  but  all  is  red ;  and  one  fort  feems 
to  be  good  Hamatites. 

lU  p.  697 >  2.  The  Forge  is  very  much  like  that  of  a  common  Black-fmith's,  about  a 
Yard  and  a  half  over,  and  the  fame  height.  The  Hearth  is  all  of  Sow-Iron^ 
much  of  the  fliape  of  a  broad-brim'd  Hat, with  the  Crown  downwards.This 
hollow  Place  they  fill  and  heap  up  with  Charcoal,  and  lay  the  Ore  (firft  bro- 
ken into  pieces  as  big  as  a  Pigeon's  Egg)  all  round  about  the  Charcoal  upon 
the  flat  Hearth,  toi  bake  it,  as  it  were,  or  neal  it,  and  thruft  it  in  by  little 
and  little  into  the  hdllow,  and  keep  blowing  for  feme  twelve  Hours.  Then 
they  pull  out  a  Stopple  at  the  bottom  of  the  Wall,  and  out  comes  all  the 
Glafly  Cinder,  being  very  liquid,  leaving  the  Iron  (which  is  never  in  a 
perfed  Fufion)  in  a  Lump  at  the  bottom.  This  they  take  out  with  great 
Tongs,  and  turn  it  under  heavy  Hammers  (played  with  Water)  which  at 
the  lame  time  beat  off,  or  rather  fqueeze  out,  the  fluid  SccrU  (efpecially  at 
firft  taking  out  of  the  Furnace)  and  form  it,  after  feveral  Heats^  into  Bars. 
They  ufe  no  Limeftone,  or  other  things^  to  promote  the  Flux.  They  get 
about  an  hundred  weight  of  Meul  at  one  melting,  which  is  the  prodad  of 
about  three  times  fo  much  Ore. 

lb.  p.  €99.       Steel  is  not  made  from  that  they  call  Steel  Ore,  but  Iron,  fuch  as  is  made 
from  the  reil. 

•  The  feveral  forts  of  Ores  lie  in  one  Vein,  which  is  fometimes  an  Inch, 
fometimes  a  Foot,  and  fometimes  three  or  four  Yards  broad,  and  many 
Fathoms  deep,  between  grey  Limeftone  Rocks  ;  but  the  hard  Ores  lie 
ufually  next  the  Rocks  on  each  (ide,  and  the  foft  Ore  in  the  midft.  They 
ufe  the  foft  Ore  frequently,  and  with  good  Succefs,  as  a  Medicine  for  the 
Murrain  in  Cattle,  and  for  all  Difeafes  in  Swine^  to  which  laft  they  will 
give  a  good  Handful,  or  two,  in  Milk. 

JTjr  r>r.  lif-      3.  This  Chy  Hamatites  is  as  good,  if  not  better,  than  that  which  is 

tcr.  ib.        brought  from  the  Eaft-Indies ;  witnefs  the  Tea-Pots  made  of  it  in  Stafford- 
Jhire. 

*  • 

The  trueVTay  C.  Thofe  famous  and  ftupendous  Monuments  of  Antiquity,  the  Egyptiai^ 
^^{^i'^^Obeliiksy  are  all  of  Porphyry, .  and  moft  of  them  curioufly  carrd  with  a  vaft 
MMt.  Lifter.*  number  of  Figures,  one  way  of  Writing  of  the  antient  Egyptians  :  Thefe 
^npMvk'  witnefs  the  Facility  that  Nation  had  of  Graving  in  Porphyry ;  a  Stone  which 
in.J>4r{ii.  'no  Tool  will  now  touch,  .nor  nothing  lefs  affeft,  than  Emery  or  Diamond 

x^fv '  ^*^*  Powder.  ; 

Mr.  Ray  afliires  us,  that  all  the  Obelisks  of  Rotne^  that  are  graven  with 
Hierogly f  hicks y  are  of  oije  and  the  fame  kind  of  Stone,  viz..  a  Marble  of  a 
mingled  Colour,  red  and  white,  very  hard,  and  hath  not  in  fo  many  Ages 
fuffcr'd  the  leaft  by  the  Weather. 

Something  there  is  certainly  loft  in  this  Age,  as  to  the  manner  of  Steeling 
of  Tools:  And  the  Procefles  now  ufed  by  moft  Nations  are  fraudulent,  and 
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-a  pdifoning  oflron  by.certaiO.miHejr^i  Si^l^  .ijathf  r  tbm  a  truf  making  of 
•  Steel.  .    *       •  .  .•  •..•*...  .      .         , 

Ariftatle  tells  US,  "  Ttot  wrought  Iron  if,  fclf  may  be  call:  fo  as  to  be  made  *^"'*^''-  ^' 
**  liquid,  and  to  harden  again :  And  they  are  wont  to  make  Steel  thus;  for  *'  ^*  ^' 
the  Scoria  of  Iron  fubddes,  and  is  purged  ofif  by  the  bottom.  And  when 
it  hath  been  often  defecjated  aad  D^ade  cieaq,^;his  is  Steel.  But  this  they 
donoc  oftep,becaufe  of  the  mwh  Wia(le,fuid  for  that  it  Ipfes  much  weight 
isx  Fioiog.  But  Iron  is  fo  much^the  mor& «xccUent»  the  lef«  Exfirement  it 
hath/'  This  Account  is  a  little  confiif^^d,  and  not  well  underflood  :  It 
is  indeed  true,  that  Iron  is  fiill  better  the  more  it  is  purged.  It  i$  as  true, 
that  even  wrought  Iron  may  be  m^lped  as  often  ;is  you  pleafe  ;  and  as  oft  as 
it  is  mcltedapd  purged,  it  .lojfeth  much  9£  It^AVeight, '  But  afierall;^  Iro^ 
of  it  fell, ,how oft  foeY«r.^t:ia.pur.gtd  ^nd^jre^ped,. will  n^ver bpcomcj Steid ; 
yet  of  this  fo  purged,  the  beft  Steel  doubtlefs  may  be  made.  * 

The  manner  ot  making  true  Steel,  'is  thfis  faithfiilly  defcrib^d  by  Agricola.  ^'  *'  Men 
And  this  way  by  Kinher  is  faid  to  be  now  in  ufe  in  the  Ifland  of  Ilvuy  a  '*  *  *'  ^* 
Place  famous  from  alit  Age^  even  frpm  the  Times  of  the  Romans^  for  that 
Metal a}onev  down  to.oyr  jDay:S.;  •,;:.-      \.-  /      ,    . 

Make  cbioice ro/ Iron  \rlueh  is.ap<;  to  meltj^-and  yet  Iiatd^,anc^  which 
may  ea^ly  be  wrought  with^die  Hammer.;  for  altbo  Xroa  w;hi^h  i^.made 
**  of  Vitriolick  Ore,  may.  melt,  yet  it  is  foft,  or  fragil,  or  eager.  Let 
a  parcel  of  fuch  Iron  be  heated  red  hot,  and  let  it  be  cut  into  fmall  pieces^ 
and  then  mixt  with  that  fbit  of  Scx^e  which  eafily  melt& ;  then  fet  in  thq 
*^  Smith's  Foi^e,  or  Hearth,  a  Crucible,  or  DilborCarujcibje  Metal,,  a 
*'  Foot  and /a  ^If  broad-,  and  i  Fopt^lpepi  fill  ilie  pii[pj  wjtui.gqo^  Our: 
*'  coaU  and  compafs  theX>ilh.'ab<su^t  with  loofe  Stonesi^'  vfhicH  may  keep  in. 
the  mixture  of  Stone  and  pieces  oi  Iron  put  thereon . 

As  foon  as  the  Coal  is  throughly  kindled,  and  the  Difb  is  red  hot^  give, 
the  blaftj  and  let  the  W<frkman  pur  on,  hj  ^^?^^^  ^^  !f^^^^  i^iVr  Ae  niix-^ 
ture  of  Iron  and  iStwe  he  BW:pp/e?i  .    -  j\  ,:^^  [  {  '  >     ;  •  / 

"  When  it  is  melted,  let  him  thruft  into  the  middle  of  itTthree  or  four,' 
or  more*  pieces  of  Iron,  and  boil  them  therein  five  or  fix  Hours,  .with  a 
(harp  Fire ;  and  putting  in  his  Rod,  ftir  often  the  melted  Iron,  (hat  thp 
pieces  df  Iron  may  imbibe  the  fmaller  farticlds  pf  theNmelted  IfoujWjiich  . 
Particles  confume,  and  thin  the  more  grofs  Pariiples  of  .the  rjroq  pieces  ;        ■ 
aiid;are^  as  it  were,  a  Ferment  to  them^  and  mak^*  tK^m  'te24^t    ./  /   *    ' 
"  Let  the  Workman  now  take  one  of  the  pieces  out  of  the  Fire,'  and  put, 
*'  it  imderthe  great  Hammer,  to  be  drawn  out  into  Bars,  and  wrought  ;* 
and  then,  hot  as  it  is,  forthwith  plunge  it  into  cold  Water. 
"  Thustemper*d  ,Iet  him  again  work  it  on  the  Anvil,  and  break  it ;.  and 
looking  upoQ  jthe  Fragments,  l^t  him  confider  whethei:  it  looks  like  Iron 
.    in  any  part  of  it^  or  be  wboUy  ^ondenfed,  and  mrnpd  ifltp  Steel.        ,  , 

**  Then  let  the  Pieces  be  all  wrought  into  Bars ;  winch  done^  ^ive  a  frefii . 

**  Blaft  to  the  Mixture,  adding  a  little  freiliMatter  to  it,  in  the  room  of' 

*^  that  which  had  been  drunk  up  by  the  pieces  of  Iron  ;  which  will  refrefli ' 

|['  andftrengthen  the  Remainder^  ^atidmakeyet  purer  the  pieces  of  Iron  ag^id . 
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^'  put  into  the  Dlfli :  Eirery  one  o^  which  let  hiiii»  asfoon  as  it  is  red  hot^ 
*^  beat  into  a  B^r,  upon  the  Anvil,  and  caft  it,  hot  as  it  is,  into  cold  Wa* 
*^  ten  And  thus  Iron  is  made  into  Steel,  which  is  much  harder 
"  than  Iron. 
Mb.H.c.t4.     piifgy^  fpeaking  of  Iron,  fays,  Rrnacum  maxima  iifferemia  eft:  in  Us 

dem  Nucleus  ferri  excoqui$ur  ad  indmrandum  aeiem,  aHofUM  moJo  ad  deufaidas 
incudes  maBmumve  rufira.  Frcmi  this  Pailage  it  (hould  (bem  that  the  An- 
tjents)lad  one  way  to  make  $teel,  and  another  way  to  harden  or  temper 
pieir  Tools,  particularly  fuch  as  Picks  and  Anvils.  And  it  is  plain,  that 
the  Nucleus  Ferri  (by  which  mnft  be  meant  well  pui^  Iron,  the  (ame  which 
Ari/htk  callls  ify^tJi9&  ^i/hyO-)  was  melted  down  in  both.  But,  in  my 
Opinion,  with  this  diftrence,  in  making  Steel  they  n^t  only  boil'd  their 
Iron  in  its  own  Sow-Meul,  or  liquid  Iron,  but  hanunei^'d  it  alfo,  and  al^er 
quenched  it  in  cold  Water. 

And  this  Opinion  thofe  other  Words  oiPliwfy  in  the  next  Chapter,  favour, 
Ferrum  accenfum  Igniy  nifi  durentr  iShbns^  anrumpitur :  And  again,  Aquaarma 
fumma  differentia  eft^  cmjuhvude  candens  immergitur.  And  this  way  was  fuffi- 
de^t  for  Sword-Blades,  and  Knives,  Razors,  trc.  Whereas  in  fteeiing 
their  Tools,  they  boil'd  their  Tools  in  Sow-MeUl,  to  fuch  a  degree  ^ 
Hardnefs  or  Temper  as  was  requifite,  and  did  not  afterwards  hammer  them. 
For  IroQ  this  way  made  into  Steel,  becomes  a  kind  oiEleHrum^  and  is  fiU'd 
with  an  exceeding  brittle  and  hard  Body ;  for  which  purpofe  the  Word  Den-^ 
fare  is,  by  PlhQ^  aptly  and  eleeantly  uied.  And  this  way  was  ufed  when 
the  ftrongeft  Temper  and  Hardnefs  was  required,  as  to  Picks  and  AmiXs  : 
For  it  is  certain  that  Steel,  as  well  as  Iron,  bv  Ignition,  is  fpoil'd  or  cor- 
rupted. Hence  it  was  that  the  Antients  well  mowing,  that  in  making 
their  Tools  out  of  Steel,  they  could  not  but  coofideiably  lofe  and  abate  of 
their  Temper ;  they  firft  Ihaped  them,  and  then  gave  them  a  ftrong  Body 
of  Steel  and  Temper  together,  and  fo  had  nothing  elfe  to  do  but  to  finifn 
them  on  the  Grindflone  and  Hone,  to  let  the  Point  or  Edge. 

mS^u  ^  ^^*  '•  f^^9i'Grwnd  is  a  little  Town  in  JBo^ary^  fcated  very  high  be- 
Hu^uyity  tween  two  Hills,  upon  a  part  of  Land  of  the  izme  Name,  an  Hmigariaa 
£i^^  n!"*  Mile  diftant  from  Newfil.  In  this  Town  is  the  Entrance  into  a  large  Cop- 
jr^.p.io^i-  per  Mine,  .very  much  digged. 

I  went  in  thro  a  Cuniculur,  caird  Tach-fiobi.  The  fteep  Defcents  are 
made  by  Ladders  or  Trees  fct  upright,  with  deep  Notches  or  Stairs  cut  in 
them  to  (lay  the  Foot  upon.  They  are  not  troubled  with  Water,  the  Mine 
lying  high  in  the  Hill :  But  they  are  molefted  with  Duft  and  Damps. 

The  V  eins  of  this  Mine  are  large,  many  of  them  cumulate,  and  the  Ore 
very  rich :  in  an  hundred  Pounds  of  Ore  they  ordinarily  find  twenty  Pounds 
of  Copper  J  fometimes  thirty  or  forty,  half  Copper,  and  even  to  (ixty  in 
the  Hundred.  Much  of  the  Ore  is  joinM  fo  faft  m  the  Rock,  that  it  is  fe- 
plated  with  much  difficulty*  There  are  divers  (brts  of  Ore  ;  but  the  chief 
difference  is  between  the  yellow  and  the  black ;  the  yellow  is  pure  Copper 
Qre,  the  black  contains  aUb  a  proportion  of  Silver. 

They 


( J<J ) 

They  fiodno  Quickfilverhere  i  the  Mother  of  the  Ore  is  yellow,  ami  the 
Copper  Ore  heated  and  cail  into  Water,  maketh  it  become  like  that  of  fome 
fulphureous  Baths. 

They  feparate  the  Metal  from  the  Ore  with  great  difficulty.  The  Ore 
commonly  pades  14  times  thro  the  Furnace  :  Sometimes  it  is  burned  and  o- 
ther  ames  melted,  fometimed  by  it  felf,  and  fometimes  mixed  with  other  Mi^ 
nerals  and  its  own  Drois. 

There  are  divers  forts  of  Vitriol  found  in  this  Mine,  green,  blue,  red- 
diih,  and  white.  There  is  alfo  a  green  Earth,  or  fediment  of  a  green  Wa- 
ter call'd  Birggrun;  there  are  likewife  Stones  found  of  a  beautiful  green  and 
blue  Colour,  and  one  fort  on  which  Turct^ifts  have  been  found  ;  therefore 
caU*d  the  Mother  of  the  Turcois. 

There  are  alfo  tWo  Springs  of  a  vitriolate  Water,  which  are  affirmed  to 
turn  Iron  into  Copper ;  they  are  caU'd  the  pld  and  the  mru  TJmem ;  thefe 
Springs  lie  deep  in  the  Mine :  The  Iron  is  ordinarily  left  in  the  Water  14 
Days ;  I  took  divers  Pieces  formerly  Iron,  now  af^aring  to  be  Copper, 
out  of  theOi^  Zimma;  they  are  hard  within  the  Water,  and  do  not  touUy 
lofe  their  Figure,  and  fall  into  Powder,  they  wiU  eafily  melt  wit;bout  the 
Addition  of  any  other  Subftance. 

They  make  handfome  Cops  and  Veflels  out  of  this  fort  of  Copper. 

a.  There  is  a  heap  of  Copper  Ore  by  Darwent  near  Kefrmck,  but  I  fuppofe  ^J^' 
the  Weather  hath  eaten  out  all  the  Cooper  that  was  in  it :  It  is  reported,  cumbfr- 
that  the  thicknefsof  the  Vein  at  GmUfc^  in  Ahu^mir  was  fix  Foot ;  there  ^'^^ 
art  no  Shafb  now  in  bei%  cither  at  NewlMdt  Or  CaUkcLtbcte  are  divers  A- 


ilits,  bat  they  are  ufelefs,  the  Workmen  having  wrought  down  the  Ore  far  m^^j^j^ 
below  them;  there  is  part  of  an  Adit  wrought  at  CoUJAri,  but  it  is  uncertain 
what  it  may  coil  finiChing  ;  for  fome  Stone  may  be  wrought  for  10  Shil- 
lioss  a  Fitthom,  and  fomeof  it  may  prove  fohard,  that  it  may  <oft  10  Poimd 
a  Fathom. 

A  Thoufand  Pound  Stock  will  be  «nongh  to  bepo  ^ith,  to  get  Ore  « 
CaUMt  Mines,  and  then  there  muft  be  fmelting  Houfes  built,  which  eoft 
^00  Pmmd  or  more ;  and  befere  Copper  be  made  ready  for  Sale  at  the  Mar* 
ker,  and  the  Work  come  to  pay  it  (elf,  it  will  be  fix  or  feven  Tears  at  lejUl^ 
aad  bythat  time  10000  Pbuad  will  be  Stock  Itttte  enough.  :   '  /  r 

5.  l^efiift  Work  that  was  found,  and  wrought  in  by  "dmJJ^dr^mih  ill  fff^^ 
Omifton  BBs^  is  call'd  Low  Work,  it  hath  a  Stulm  or  Shaft  to  draw  Water  ^  "^ 
fromxht  Miae.  This  Work  was  left  good,  Ind  had  been  wrought  from 
the  Day  to  the  Evening  End  of  the  laid  Work  40  Fathoms,  ^or  therea* 
bouts ';  the  Seam  or  Vein  of  Copper  Ore  then  left  was  above  three  quar? 
ters  of  a  Yard  thick  of  good  Ore ;  which  Seam  or  Vein  did  go  ^om  the  £• 
vening  End  to  the  Morning  End  of  the  (aid  Work^  and  was  efteemed  100 
Fathoms  betwixt,  wrooght  as  the  Vein  went,  and  was^  when  left,  al)  near 
of  a  breadth  or  thicknefs.  The  Copper  Ore  in  this  Work  was  mixed  with 
ibme  Silver  or  Lead  Ore. 

The  Second  Work  is  called  white  Work  or  new  Work,   about  forty 

Cccc  2  Fathom 


Fathom  from  the  fifft,  Vas  wrougHt'abbilt  lo*  Fathom  deep ;'  the  Seam  then 
left  was  about  *2  Inches  of  good  CoJ>per  Ore. 

The  third  is  called  Tung-Brow^  a  little  diftant  from  the  la  ft,  being 
v^f  ought  about  30  Fathom,  and  the  Seam  about  two  Foot  thick  of  the  like 

Ore. 

The  fourth  is  cM^dGo^s^Bleffw^^  or  Thtrilehtady  being  wrought  about 
30  Fathom,  and  being  from  the  laft  Mine  about  a  Mile,  the  thicktie(s  oi  the 
Seam  of  Ore  above  a  Yard,  when  left  off,  and  thought  to  be  much  of  it 
Gold  Ore- 

The  fifth,  caird  Hen-Craggy  is  a  mile  from  the  laft,  wrought  about  two 
Fathoms  s  afmallSeam,  but  excellent  Ore. 

The  fixth  Work  is  call'd  SumylVork  at  Levers  VT/iterj  at  the  Watcr-fidc, 
and  a  little  above  that;  Harich  docker's  >^oA  j  a  little  above  that,  George  Tow- 
ers  and  William  Dixfons  Work  ;  Barile  Clocker'^  Work ;  near  the  laft,  Richard 
Tower's  Work  ;  then  John  Saclock's  Work,  and  Hanch  Mire's  Work  j  being 
all  feven  Works,  and  lie  altogether,  and  about  a  Mile  from  the  fifth  Work  a- 
bovefaid  ;  and  ^fought  about  id  or  11  Fathom ;  the  Seam  of  Ore  about  i6 
Inches^thiok;  theStoi^evei^yfoft,  and  the  Ore  very  rich,  and  much  of  the 
faid  Ore  green.  If  the  Turn  was  drainM,  it's  thought  that  all  thefe  fevea 
Works  vc^ould  come  into  ode,  and  that  it  would  be  the  beft  Work  that  ever 
"W as  in  thefe  Parts*  ♦.  . 

The  feventh  Work  is  caird  frr/iy-Cy/i^-^^*,   wrought  but  a  little,  the 
;  Seam^abput  ^18'Ifiohes  thicky  of  a«  good  Ore  os^tiy  df  the  other  Works. 
"  ^  '  l%e  ejghth^s^icaird  j^«£^ 
two  Fkftiom,  the  Seain  about  ^4  Inches  tHrek,  and  eftecaif'd  the  beft  Ore^.  ex- 
oepe  Goifs  ^B/effing.    It  is  about  half  a  Mile  from  the  laft  Work. 

'  The  ninth  Work  is  call'd  the  mde  Worhy  or  Thmuu^  Bm's  Work,  wrought 
about^o  I  Fathom^'  and  left ia  Seam^abof  ^-a^  bobes  thick,,  when  the  4Vock 
was  given  over,  of  very  good  Ore.  It  has  a  Shaft  or  Pump  to  draw  theWi-^ 
t^'4£tLfy^hSi  it' is*<im^feiaft'  Work  aBoiit  ewbMiles.     '    :      >.  /  ; 

^Thetehth  Wotiii^iM'dTheeXdmsi^  &eingthreeW<6rics^  aad 

wrought ab6V£f«^< Fathotns4rpiece,ithe'Se;im l>eidg.above  £4 Inohes of Ivery 

Thefe  are  all  thdWcffiit  tksifin^ehokivfn^citiglafltrC^^ 
'     ^llieflM'ha^^iEla«rtSe«!ih»uekr  th^^  ^a^^riy  *  foirt^&f  Chrefiifxnail 

r  T*h^e  are  lately  yi{co^er*d  thttfe^Veihffiw/TVro^Mapii  land^fcdiflr  loinro- 
ther  Pkices,  and  all  Within  two  Mil^sefi the  fir&VfoThitLConifton-JiBry.  stud 
as  hopeful  as  thdfe  that  bare  been  Hi^roog^it  In. »   /.    /  : » 
:tW«bfiioKt<Qr6.whioh/wasgo(at.Ci0iif^0i2^  (cktn^te  be  fmelted jut  Kefimh 
t\luyt&^Qisd*ft3C(^m\uiob:t<^'ks^  Ore  of.dtKerikW^  or.  A(nv* 

/4»lil[fi^thattlfe)illet fatt^thefe Wdrfcs; ^and^feiit the Wocknreatd  Gmfiem-FeBs ; 
fothait)there- were  140  Men  kt^  eooftanrly  at  the  Works  there  ;  atidtbe 
Ore  that  they  got,  did  fufficiently  furnifh  and  fnpply  the  Smelt  Houfes  at 
'KifHick.    '.      .' 

The 
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The  Rate  that  ivas  givett  (or  get  ting  of  Copper  Ore^  W4S  according  to  its 
Goodnefi^:  from  eightShillings  a  Kibble  to  two  ShiUings  and  fix  Fence,  q- 
very  Kibble  beii^  near  a  Horle-Load  in  weighty  it  being  firft  beaten  very 
fmall^  wailied  and  fifted  thro  anIroaSieve,  then  meafur^d  or  weigh'd. 

There  was  near  the  firft  Work  a  Stamp-Houfey  which  went  by  Walter,  and 
feveral  Ptribn^  wef e  einploy'dto  bring,the  Reftife  from  each  Worjc,  that  the    . 
Minets  diddnxiwaiMay,  totheStacnp-Houfe,  wh^reit  wa^Aaqipedy  Ijralh*- 
ed,  and  ordered,  and  they  had  two  Shillings  and  Six-pence  for  their  Pains. 

CII:  Calamine  is  digged  out  of  feveral  Mines  in  the  Weft  of  England  (as  g",^*^ 
about  Mendifi,  &c*).  about  20  Foot  deep.    It  is  burn'd  or  calcin'd  in  a  Kiln  ji^.Tboj'o- 
or  Ovenjmade  red  hot,  then  ground  to  Powder^  and  fifted  into  the  fin^nefs  ^y-  "*  ^''''* 
of  Flower,  then  mix'd  with  ground  Charcoal,   becaufe  the  Calamine  is  apt  a^o.^p.^/^ 
to  be  clammy^  to  clod,  and  not  fo  apt  or  capable  of  incorporating.    Then 
they  put  about  feven  Pound  of  Calamine,  into  a  melting  Pot^  of  about  a 
Galloncontent,  and  about  five  Pound  of  Copper  uppermoft  ;  the  Calamine 
muft  be  mix^d  with^as  many  Coals  as  will  fill  thePot.     This  i$  let  down  with 
iTongs  into  a  Wind  Furnace;  eight  Foot  deep,  and  remains  x  i  Hours  there- 1 
in  ;  they  caft  off  not  above  t^vice  in  ^4  Hour^.    Ooq  Furna$:er  holds  eight 
Pots.    After  melting,  it  i$  caft  tilto  Plates  qr  Lumps. 

4yPoundof  raw  C^alamioeproduces^jQ^QuMbyrat'orcal^^^^^  ' 

BrafsShruff  ferves  inftead  of  fo  mupH  Cpp^er>    but.  this  caniyqt  ^Iways^* 
be  procured  in  Quantities^  hwHyf^JfiJ^  A^9li»ftiM(<tf  ?ifi^«»fr0^dpr;vls, 

which  is  u£uaUy:pfOcur'd' in  foUJlaiUro^lforl /^^  ui  r/i  nix;;:.  ;f  •  Tnud  ji  ^nr.r 
The  befl^Guns  are  not  made  of  i»aUeabl€(  Me<aU  aisd^anix)^  j)e  >m^/^e(^ 
pure  Copper  or  firafs,  but  i^  is  tiecei^ajry  ^o  put  in  coarferX^tials,  to  m^ke'itl 
run  clofec  and. founder,  a^  Lead  and  Pottija^t^l^  BeUfnv^tal  lacing  C^pp^r 
and  Tin ;  <  and  Pot^metal  Copper  and  i^4  1 4i><>^t:.  tP  PQi^nd  of  ijpead  1$^  u- 
ftiilly) puc:jntO/ ioo. ftaM4 of:cEet-ite«ri& .twt*bftW;%£Po^  if^^iSfjMp 
to'patintQ  TOofioMd'GilGujwitetilti.c .  g  u.\v/  •':)-■:)•':: /'•;'■.?  ■-;•  /  /{ -  ^ 
TheGalanuneStones  v^efd  bcte»fpM^ft%rf?l'-^  ^tJsn^fylapAyjb^;  C^'agp^^t^j. 
cd'from  hence,  by  the /Tz/^r/r;    v'       '^:' !.  ,','(     -/'  n:r,\  ,    --j  ^ 

-  ^  ^\t  Manufaflttce  of  Brafe  wasipriy^teJKo1f^pt.;W:<;er9f4^      many'  but^rf 
diftd:  3faa«s  I  wh^rsm  ihinya^houfwMl*)^^^ 

ciitft*44r&m«i«M"ig(iKertbyr.«ijy^  ^  noir^nod 

.ui    /•  nT)  y  O70  ni  a^H  0H7  OJ oW^iflnomo j  ?/i  zhb  hnfi  Tihilri 
: 'OnL-^k  ialup|#s-yibjitte A«qw,,thK^<|yi^  '^J^ll 

dty'Landiirft'ap)ieat'd^i!et>atilVw/5^F4Qfldi  •Pr^-A^sStt^^.^a^  ^°'"-- 

W«efsrm(iir/dvandfWi»ioyw4'll*'i(triiw)  \^^fi[9l:t^f:^m^  nX  p* 

tbe^ripcjrmHii&iiJfa^  f^Cj^W^'S^^  '°^^- 

evenlwiriifthe  (jhira  »al%  iwf.«Hfei«|g»^r^>.^  WWsJ^ 

But  at  this  Concufllon  of  the  Waters,  .the  §iu;h^er/jDff,tjjC;§^^ 
with  the  ut)permoft  6£:lhDfe>tpiij6r4l'Yqins,,.jV^f  fp  ^9^^^^^^^^ 
fey  .the/jdefcMding  tof.  the  W»teif»iiiW9  Jh?  -^f^l^IiJ^ti.fi^d^^^ 
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Crem,  and  thofe  Mkierat  Stools  or  Pragcneiits  fo  torn  off  from  their  Loads 
(which  are  cotiftantty  term'd  Shoad)  were  together  with^  and  by  the  Force 
oF  the  Waters  carried  beneath  their  proper  Places^  and  from  fome  Hills,  e-- 
vcn  to  the  bottoms  of  the  neighbouring  Valleys  i  and  from  thence  by  Land^ 
Floods  many  Miles  down  the  Rivers* 

Tftyoiug  t     ifi^  UpcxuheTe^Sitppofitions^  we  proceed  in  trayninga  Lotd»  thus; 

^■"^  I.  Where  we  fofpea  anyMinetobe^  we  diligently  ftarchdiat  Hill  and 

Country^  that  we  may  the  better  know  the  Grewt  and  Stones,  when  we 
meet  \\  ich  them  at  Diflance  in  the  neighbouring  Vally. 

2.  Then  we  obTerve  the  Frets  in  the  Banks  of  Rivers  that  are  newly 
made  by  any  great  Land-^FIoody  which  ufually  are  then  very  dean,  to  fee,  if 
happily  we  can  difcove^  any  metaUitie  Stones  in  the  fides  and  bottxmistbere^ 

.-  of,  together  with  the  Caft  of  the  Country)  (i.  t.  any  Earth  of  a  di&rentCo- 
Idur  from  the  reft  of  the  Bank)  wbidi  h  a  great  help  to  dired  us,  which  Side 
or  Hill  to  fearch  into*  The  mineral  Stones  are  difcoverM  either  by  their 
Ponderoufnefs,  or  by  their  Porofity,  for  moft  Tin  Stones  are  |x>roQs»  not  na- 
like  great  Bones,  almoft  throughly  calcin'd  ;  yet  Tin  fometimes  lies  in  the 
firmeft  Stones :  or  by  Vauning,  which  i%  performed  by  pulverizit^  the  Stone 
or  Clayi  or  what  elfe  nuy  be  (mpe£bed  to  contain  any  minetal  Body»  and  pla- 
cing it  on  a  Vauning-ihovel ;  the  Gravel  remains  in  the  hinder  Part,  and 
the  Metal  at  the  Point  of  the  Shovel^  whereby  the  Kind,  Nature,  and  Quan- 
tity of  tlie  Ore  is  ver v  nearly  guefsM  at. 

3.  If  no  Shoad  be  wtmd  in  thefe  Prets^  we  truft  not  to  any  found  in  the 
River,  it  being  uncertain  from  whence  the  Water  may  have  brought  tfiem. 
But  we  go  to  thfe  fide  of  th^e  Hilts  hioft  Ibfpeded,  where  there  may  be  a 
conveniency  of  bringing  a  little  Stream  of  Water,  the  more  the  better,  Md 
•cut  a  Leat,6urt,  or  Trench,  about  two  Foot  over,  aiid  as  deep  as  the  Sbel^ 
in  which  we  turn  the  Water  to  run  two  or  three  Days ;  by  which  dme  the 
Water,  bywafiiingaway  theFilthfromtfae  Stones,  and  the  looierpartsof  the 
Earth,  will  eafily  discover  what  Shoad  is  there.  If  we  find  a^r,  we  have 
a  Certainty  of  a  ijoad  in  the  upper  Part ol  the  Hill,,  or  atleaft  sScpitt* 

4.  Sometimes  Shoad  may  be  iound  upon  the  open  Sar£ace  of  the  Gfonnd» 
but  then^tii  brought  thither  by  foitie  Accident ;  for  the  Gormption  cf  Vege- 
tablets  and  other  Creatures^  have  in  a  long  TraA  of  Tia»<Mce  the  Delng^' 
begotten  a  new  Silf&ce,  heightened  in  fome  Places  a.  Foot  or  more  abovttto 
Shelf:  and  this  is  demonftrable  to  the  Eye  in  every  Tin  Work. 

^.  At  theFootor  B(ktotii  bf  the  HiU,.  weiihk  aaPEiEiy  Hatch,  or  a  Hole 

:        ibout  fix  Foo^  long,  and  four  Foot  broad,  and  always  u  deep  as  the  Shelf* 

!  If  we  find  ho>  Shoad  before,  or  w^hen  we  come  to  the  Shelf,  there  is  none  to 

\  kee:|peft^t*TetfometimestheSh(£Kadiswalh'dawaydean,  when  yon  come 

within  tt^46  qr  three  Fo6t  from  thi^  Load,  whick  then  lies  fo  much  hnther  op 

10  the  HffH.    fiF  we  fidd  Shoad,  ^t  are  atmoft  at  a  certainty  :  And  tins  is 

held  as  an^infalfibleRule,  that  the  nigher  the  Shoad  lies  to  the  Shelf,  themgh- 

cr  the  Load  is  at  hand,  dr  vice  verfn. 

6.  If  we  find  no  Shoad  in  this  firft  Hatch,  we  afcend  commonly  about  is 
EathQih,  and  fink  a  fecood  Hatch)  as  the  fornien  .^Andis  s«leneae  appear  in 
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this,  we  go  then  as  mmy  Fathom  oti  each  hand  at  the  fame  height^  and 
link  there  as  before ;  and  to  afcend  proportionably  Vfith  three  or  more  Hat- 
ches, if  the  fpoce  of  Ground  requires^  as  it  were  in  Bread,  till  we  come  to 
the  Top  of  the  Hill :  and  if  we  find  none  in  z^y  of  thefe  Hatches^  then  fare* 
wel  to  that  Hill.  / 

7.  6ut  if  we  find  any  Shoad  in  any  of  thefe  Hatches,  we  keep  our  afcend* 
log  Hatches  in  a  dired  Use ;  and  as  we  draw  nearer  the  Load,  weleiTen 
our  firft  Proportion  of  1%  Fathom,  to  fix  or  Icls,  as  our  Conjedure  guides 
us. 

8.  If  finding  Shoad  lying  near  the  Shelf  in  one  Hatch,  and  none  in  the 
next  afcending,  we  conclude  that  we  have  certainly  over-fhot  the  Load ; 
and  then  we  (ink  nigber  that  Hatch,  wherein  we  Uft  fixmd  Shoad. 

p*  Sometimes  we  find  two  different  Shoads  in  the  fam^  Hatch  at  different 
Depths  and  then  we  have  a  certainty  of  another  Load  above  the  former  ; 
and  it  may  be  in  training  up  to  the  fecond,  we  meet  with  the  Shoad  of  a 
third.  Some  Tinners  affirm,  that  feven  Load  may  lie  parallel  t  o  each  other 
in  the  fame  HiU^  but  yet  one  only  Mafler  Load  ;  the  other  fix,  three  oa 
each  fide^  being  the  leuer  Concomitants*  So  may  five  lie  in  like  manner; 
three  are  common. 

10.  Every  Load  has,  as  it  were,  a  peculiar  coloured  Earth  or  Grewt  a- 
bout  it,  which  is  found  likewife  with  the  Shoad  in  a  greater  quantity,  the 
nearer  the  Shoad  lies  to  the  Load,  and  folefieo'd  by  degrees  to  about  a  quar- 
ter of  a  Mile's  Diftance ;  fiirther  than  whicbj  that  peculiar  Grewt  is  never 
found  with  the  Shoad. 

1 1.  A  Valley  may  fo  lie,  at  at  the  Feet  of  three  feveral  Hills  :  and  then 
we  may  find  three  feveral  Deada*  r.  ^«  common  £af tb,  or  that  loofe  Earth 
which  was  mov'd  with  the  Shoad  in  the  Concttffioo,  but  not  coptieuous  to  the 
Load  in  its  firfl  Pofition,  which  is  j^fo  teemed  by  vs  tbe  Run  of  the  Country, 
with  as  many  diflerenc  Shoads  in  the  midft  of  each*  A^d  here  thiei  Know- 
ledge of  the  Caft  of  ithe  Country,  or  each  H1U»  in  refpe ^  of  its  Grewtf  will 
be  very  neceffary,  for  the  furer  training  of  them  eoe  after  another,^  as  they 
lie  in  order,  according  to  the  foregoing  RoUfi  of  EiTav  Hatches  i  foftheup- 
permoft  wiUdireft  you,  with  which  Hill  to  begin  firft, 

13.  It  may  be,  that  after  we  have  trained  up  tbe  Hijl,  inftead  of  a  Load, 
we  find  nought  but  a. Bonny  or  Smiat,  wbicb  likewife  baive  their  Shoad, 
whofe  Form  is  about  two  or  three  ratbom  lopg^  and  hatf  ;a.s  broad ;  few 
larger,  moft  leis,  which  communicates  with  no  other  I.«oad  oc  Vein,  neither 
doth  it  fend  forth  any  of  its  own,  but  is  entire  of  it  fel(,and  o^iay  go  down  k^ 
to  the  ShMf  five  or  fix  Fathom  deep,  and  tbrce  tefpunate. 

2<///.  When  we  have  found  tbe  Load,  (he  laft  EiTay  Hatch  is  thep  called  2l  i>w°g  ^^^ 
Tin  Shaft,  or  Tin  Hatch,wbich  wcfin^  down  SibeM  a  Fatbon,and  then  leave  ^l\^^  ^' 
a  little  long  fquare  Ptoce,  termed  a  Sbamblt,  and  fo  centiwe  finking  fron^ 
Caft  to  Caft,  /.  e.  as  high  as  a  Man  can  ceiveiMMtly  thr^^w  up  the  pre  wi^ 
a  Shovel,  till  we  find  either  the  Loadtto  grikw  imUi  Qf  degeoerate  into,  feme 
fort  of  Weed,  which  are  divers ;  as  M«fi^VA,  or  M^  <;Qrrjiipred  from 
Marck/i/kiy  white,  yellow^  andgreen  ^  ^U&f^  vhiebMakifldoi^gliccering 
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Stone  6ii4uring the  Fire,  of  different  Coloursi  white,  black,  and  yellow  ;^ 
7w/-;^o«W,-bIackr  androfty;  Caril^  red,  ^diferiog^both  itomMtmiick  and 
Spnry'j  enduring  the  Fire)  which  Marcnfite  \yill  not ;  Glifter^  blood-red 
and  black. 

2.  We  then  begin  to  make  a  Drift  three  Foot  wide,  andfeven  high  :  And 
\i  the  Load  be  not  broad  enou^of  it  felf,  asibmeare  fcarce  half  a  Foot, 
then  v^  nfualiy  breakdown  thejDeads,  or  that  part  of  the  Shelf  which  con- 
tains no  Metal,  but  enclofetb  the  Load,  as  a  Wall/ between  two  Rocks ;  and 
then  we  begin  to  rip  the  Load  it  felf. 

7i.  The  fnftruments  we  make  ufe  of,  are,  i.  ABeele,  or  Comijb  Tubber, 

\  doublePoints,  ofeight  Founder  lo  Pound  weight,  fharped  at  both  Ends, 
well  fteel-d  and  l-jolcdin  the  middle  ;  icmay  laftin  a  hard  Country  half  a 
Tear,  biit  ne^v  |)biitted  every  Fortnight  at  lead*  .'i.  A  Sledge,  flat  headed, 
from  10  PouWd  to  20  Pciind-Wfeiglit,  /twill  laft  about  feven  Years,  new  oiS- 
der'donce  aQuarttr;  3;  Gadds  or-Wedges  of  two  Pound  weighty  four 
fxjuare,  weir  fleelM  at  the  Point  j  they  will  laft.  a  Week;  two  or  three  Days; 
then  Iharpned.  '4.  Ladders.  5.  Wheel-Barrows,  to  cairry  the. Deads  and 
Ore  out  of -the  Drifts  or  Adit^,  to  the  Shambles. '^        -       . 

4.  There  are  two  Shovel-men  and  three  Beele-men,  which  are  as  many  as 
'  one  Drift  can  contain,  without  being  an  Hindrance  to  each  other.  The 
Beele-men  rip  the  Deads  and  Ore,  the  Shovel-men  carry  it  oflF,  and  land  it^ 
by  cafting  it  up  with  Shovels  from  one  Shamble  to  another,  unlefsitbe 
where  we  have  a  Winder  with  two  Keebles,  or  Buckets^  one  of  which  comes 
tip  as  the  other  goes  down. 

•  5.  It  is  generally  obferved^  that  moft  of  our  Tiii  Loads  run  from  Weft  to 
Eaft,and  then  they  conftantly^dip  towards  the  North ;  fomctimes they  under- 
lie, that  is,  flope  downtowards  the  North,  three  Foot  in  eight  perpendicu- 
lar :  Tet  in  the  higher  Mounuins  of  Dartmoor  there  are  fome  confiderabie 
Load^,  which  fun  North  and  South,  thefe  ubderlie  towards  the.Eaft. 
'  (?.  Four  or  five  Loads  may  riin'paraUel  to  each  other  inchefameHiU>  and 
yet,  which  is  rare,  meet  altogether  in  one  Hatch,  as  it  were  ina  Koot^ 
which  well  tins  the  Place,  and  fo  feparate  again,  and  keep  their  former 
Diftances :  Such  a  Knot  hath  been  obferved  and  wrought  on  Hh^n^  a 
4(nown  mineral  Down  or  Comttion  in  Gpwfto/zA' 

t  -7.  The?  Breadth  of-Mafter  Loads  mJty  gehftt^ally  be  from  three  to  fcvcn  Foo^ 
feldom  larger;  •utokirs;lvHerGi  fever^  Loakifl  miiy?ehaace'  to  make  3  Rnot^  or^ 
fend  forth  Strings  or  Veins.    Neither  retain  they  their  ufual  Breadth  in  all ' 
parts ;  -for  they  may  be'  fix  Foot  at  .one*  place,  and  not  two  at  another,  nay, 
fometimes  fcarce  half  an  Inch  ove^5  but  that  is  to  be  underftood  of  Strings, 
^nd  the  n^rroweft^f^laces  of  the  oodcbmitSinc  Loads;     ..    ;  •; 

S. '  The  Load  is  uTually  in  a  hit  A  roeiy^  Country,  made  iipidf  Metal,  Spars; 
and  other  WeedSj  is  it  were* all  along  a  contmaed  Rock :  But  it  hath  many 
Vein^  and  Joints,-  as  we  fp^ak^  htxt  in  fome  fofter  Countries,  the  Tin  may 
lie  inafofrer  Confiftefice,  astbat of  Clay>in  a  manner  petrefv'd. 

9;  In  moft  Places  we  meet  with  Water  at  fome  Feet  deep  from  the  loady 
Surface^  in  oriicF'  fome  abt«t  many  Fathoms  d«ep.  It  runs  continually  thro 
i  *  '  the 
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the  Heart  of  the  Load.  When  it  begins  to  trouble  us,  y:e  beein  at  the 
Foot  of  the  Hill  a  Drift,  or  Adit,  fcarce  half  Co  big  as  that  of  the  Load,  and 
work  it  on  a  Level,  till  we  come  up  to  the  Load.  But  if  we  have  not  this 
Conveniency  ofan  Adit,  or  if  we  pafs  that  Level,  we  are  forced  to  draw 
it  with  Winders  and  Keebies^  or  with  Pumps.  Some,  but  very  few.  Works 
may  be  dry, 

10.  We  obferve  that  if  wo  have  Water,  we  never  want  Air  fufficient  for 
Refpiration,  and  our  Candles  to  bum  in ;  yet  fometimes,  in  a  fofc  clayie 
Country,  our  Air  is  (o  much  condenfed,  that  it  becomes  in  a  manner  a 
Damp,  and  requires  an  Air  Iharp  for  vent ,-  which  Damps  are  fometimes 
enlarged  by  working  of  the  Muudick  with  the  Ore. 

1 1.  If  the  Country  be  not  ilrong  enough,  we  underprop  our  Drifts  with 
S temples  and  Wall-plates,placed  much  like  a  Carpenter's  Square,  on  the  one 
fide,  and  over  head. 

12.  To  know  which  wa^  the  Load  inclines,  or  to  bring  an  Adit,  or  to 
Hnk  an  Air-(haft  to  the  deured  Place,  the  ufe  of  the  Dial  is  needful,  which 
we  term  Plumming  and  Dialling,  and  is  thus  performed  A  skilful  Perfon 
firfl  fattens  the  end  of  a  long  Line  at  a  known  Place,  and  then  exa£kly  ob- 
fervesthePointat  which  the  Needle  of  his  Dial,  orCompafs,  refts;  and  at 
the  next  Flexure  he  makes  a  Mark  on  the  Line,  and  again  notes  the  Point  at 
which  the  Needle  ftands  at  this  fecond  Station ;  and  fo  proceeds  from  Turn- 
ing to  Turning,  ftill  marking  the  Points,  and  his  Line,  till  he  comes  to  the 
intended  Place.  He  then  repeats  above^^gfound  what  he  had  done  below, 
and  his  Dial  and  Line  lead  him,  till  he  comes  exadly  over  the  Place  where  he 
ended  in  the  Mine. 

S.  When  the  Ore  is  landed,  and  the  greater  Stones  broken  at  the  top  of  the  nrefUng  of 
Mint  by  the  Shovel<-men,'tis  brought  on  Horfes  to  the  Stamping  or  Knocking  ^^^  ^^' 
Mills,  and  unloaded  at  the  head  of  the  Pafs  (/•  f.  2  or  3  bottom  Boards  with 
2  fide  Boards  (loping* wife)  in  which  the  Ore  Aides  down  into  the  Coffer : 
But  that  it  may  not  tumble  down  all  at  once,  there  is  placed  a  Hatch  nigh 
the  lower  end  of  the  Pafs  (i.  e.  a  thwart  Board  to  keep  up  the  Ore)  beneath 
that  comes  in  the  Cock-*water  in  a  Trough  cut  in  a  long  Pole,  which  with 
the  Ore,  falls  down  into  the  Coffer,  /•  e*  a  long  fquare  Box  of  the  firmeft 
Timber,  3  Foot  long,  and  i  t  I^'oot  over,  wherein  the  3  ufual  Lifters,  plac'd 
between  2  ilrong  broad  Lones,  having  2  Braces,  or  thwart  pieces,  on  each 
fide  to  keep  them  fleady  as  a  Frame,  with  Stamper-heads  weighing  about  30 
or  40  Pound  apiece,  of  Iron,  which  ferve  to  break  the  Ore  in  the  uid  Coffer. 
Thefe  Lifters  about  8  Foot  long,  and  4^  Foot  fquare,  of  Heart- Oak,  and  ha- 
ving as  maiiy  In- timbers,  orGuiders,  between  them,  are  liftedup  in  order 
by  double  the  number  of  Tappels^   fafien'd  to  as  many  Arms  paf&ng  dia- 
metrically  thro  a  great  Beam,  turned  by  an  over*0iot  Water* wheel,  on  two 
Boulfters,  which  exadly,  but  eafily^  meet  with  the  Tongues  fo  plac'd  in  che 
Lifters,  as  that  they  quickly  (lidefrom  each  other,  fuffering  the  Lifters  to  fail 
with  great  force  on  the  Ore,  thereby  breaking  it  into  fmall  Sand,  which  is 
waihed  out  by  the  Cock- water,  thro  a  Brafs  Grate,  holed  very  thick,  and  pla- 
ced within  two  Iron  Bars  at  one  End  of  the  Coflfer  into  the  Launder,  /.  e>  a  ^ 
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Trench  cut  out  in  the  Floor,  eight  Foot  long  and  ten  Foot  over,  ft<^  at  the 
other  end  with  a  Turf,  fo  that  the  Water  runs  away,  and  the  Ore  finks  to 
the  bottom ;  which  when  full,  is  taken  up  and  emptied  with  a  Shovel. 

2.  The  Stampifig'MU  is  thus  contrived  to  go  two  Hours,  or  more,  after 
we  give  over  our  Attendance  on  it.  We  have  a  Tiller,  /'.  e.  a  long  Pole 
faftned  without  at  one  end  to  the  Slew^  or  Ponder j  i.  e.  that  loofe  and  laft 
part  of  the  Trough  that  conveys  the  Stream  to  the  Mill-wheel :  and  at  the 
lower  end  is  tied  a  ihort  Rope,  with  a  traafverfe  Stick  at  the  end  of  it,  ca- 
rioufly,  but  trap-ways  hitcht  at  both  ends  under  two  little  Pins,  faftned  in 
the  Loiies  for  that  purpofe.  There's  another  Pin  fet  in  one  of  the  Lifiers,  at 
fuch  an  exad  height,  as  that  if  there  be  no  Oi^  in 'the  Coflfer  to  keep  that 
Ufier  high  enou^  the  purpofed  Pin,  in  defcending,  knocks  out  the  Water, 
carrying  it  quite  over  the  Mill-wheel ;  fo  that  when  the  Cofier  is  emptied, 
the  Mill  refts  of  its  own  accord. 

;•  The  L/iM»ipr  is  divided  into  three  parts,  i.e*  the  Fonhead,  the  MtiSe^ 
and  the  Tail  That  Ore  which  lies  in  the  Forehead^  u  e.  within  i  4  Foot  of 
the  Grate,  is  the  beft  Tin,  and  is  taken  up  in  a  Heap  apart*  Th^  A£ddU 
and  Tails  in  another,  accounted  the  worfL 

4.  The  latter  Heap  i$  thrown  out  by  the  Trambling  Buddie^  i.  e.  a  long 
fquare  Tye  of  Boards,  or  Sla4:e,  about  four  Foot  deep,  fix  long,  and  three 
over ;  wherein  ftands  a  Man  bare-footed,  with  a  TramhUug'Shovel  in  his 
Hand  to  caft  up  the  Ore,  about  an  Inch  thick,  on  a  long  fquare  Board 
juft  before  him,  as  high  as  his  Middle,  which  is  termed  the  Buddle-beai ; 
who  dexteroufly,  with  the  one  Edge  of  his  ShovjeU  cuts  and  divides  it 
long*way s,  in  refped  of  himfelf,  about  half  an  Inch  afunder ;  in  which  lit- 
tle Cuts  the  Water  coming  gently  from  the  Edge  of  aii  upper  plain  Board, 
carries  away  the  Filth  and  lighter  part  of  the  prepared  Ore  firft,  and  then 
the  Tin  immediately  after  *,  all  falling  down  into  the  Buddie,  where,  with 
his  bare  Foot,  he  flrokes  and  fmooths  it  tranfirerily,  to  make  the  Surface 
the  plainer,  that  the  Water  and  other  heterogeneous  Matter  may,  without 
Let,  pafs  away  the  quicker. 

5.  When  this  Buddie  grows  full  we  take  it  up,  here  diftinguifhing  again 
the  Forehead  from  the  Middle  and  Tails,  which  are  trambled  over  again : 
But  the  Forehead  of  this,  with  the  Forehead  of  the  Launder y  are  trambled  in 
a  fecond  Buddlci  but  not  different  from  the  firft,  in  like  manner.  The  Fore- 
head of  this  being  likewise  feparated  from  the  two  other  parts,  is  carried  to 
a  third,  both  Drawif^  Buddie^  whofe  difference  from  the  reft  is  only  this, 
thatit  hath  no  Tye,  but  only  a  plain  floaping  Board,  whereon  'tis  once  more 
waihed  with  the  TrambUf^  Sh(n/el^  and  fo  it  new  names  the  Ore,  Black-Tin^ 
i*  f.  fuch  as  is  compleatiy  ready  for  the  Bhwif^-I&ufe. 

6.  We  have  another  more  curious  way  term'd  SixAf^^  that  is^  inftead  of 
a  drawing  Buddie^  we  have  an  hair  Sieve,  thro  which  we  fifr,  cafting  back 
the  Remainder  in  the  Sieve  into  the  Tails,  and  then  new  tramble  that  Ore. 
After  the  fecond  Trambling,  we  take  that  Forehead  in  the  fecond  Buddie, 
and  dilve  it,  /.  e.  putting  it  into  a  Canvas  Sieve,  in  a  large  Tub  of  Water 
luftily  ihake  it,  fo  that  the  Filth  gets  over  the  Rim  of  the  Sie ve^  leaving  the 
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black  Tin  behind^  >;^hich  is  put  into  Hogflieads,  corerM  and  lock'd^  tiil  the 
next  Bloving. 

7.  ThcTiilsof  both  Buddies,  i^er  two  or  three  Trambh'ngs^  arecaftout 
into  the  firft  Strake,  or  Tye^  which  is  a  Pit  purpofely  made  to  receive  them, 
and  what  over-fmall  I'in  clfe  may  walh  away  in  trambling.  There  are  com- 
monly three  or  foar  of  them  fucceffively,  which  contain  two  forts  of  Tin  ; 
the  one  which  is  too  fmaO^  the  other  too  great.  The  latter  is  new  ground  in 
a  Craze  Mill^  in  all  refpedslike  a  Greiit  Milt,  with  two  Stones,  the  upper 
and  the  nether,  and  after  that  trambled  in  Order  9  the  former,  by  reafon  of 
its  exceeding  fmallnefs,  is  drefs'd  on  a  Reck>  provided  for  that  purpofe,  that 
is  a  Frame  made  of  Bc^ards  about  three  Foot  and  a  half  broad,  and  fix  long, 
which  turns  upon  two  iron  Pegs  fattened  in  both  Eqds,  and  the  whole  plac'd 
on  two  Pofts,  fo  that  it  hangs  in  an  Mquilibriumy  and  may,  like  a  Cradlci  be 
eafily  removed  either  way,  with  the  Shovel  and  Water. 

4.  When  we  perceive  muc\iMundick  in  our  Tin,  which  makes  it  britly  hard,  BUmi^gcf 
we  are  ncceflitatcd  to  bum  away  the  Weed  in  a  Tin  Kf/n ;  this  Kiln  is  four  '''*°* 
i^uare,  and  at  the  cop  a  large  Moor  Stone,  about  fix  Foot  long,  and  four 
broad ;  in  the  middle  thereof  is  an  Hole  made  about  half  a  Foot  Diameter* 
About  a  Foot  beneath  this  Sone,  is  plac'd  another  not  fo  long  by  half  a  Foot, 
becaufe  it  muft  not  reach  the  hracrmoft  or  back  part  of  the  Wall,  which  is 
the  open  Place  thro  which  the  Flame  afcends  from  a  leflfer  Place  below  that 
where  a  very  ftrong  Fire  of  Furze  is  conftantly  made.  The  fore  part  is  like 
a  common  Oven  ;  but  near  the  back  on  the  one  fide,  there  is  another  little 
fquare  Hole.  When  the  Kiln  is  throughly  heated,  the  black  Tin  that  is  to 
be  burnt,  is  laid  on  the  top  Stone,  and  as  much  of  it  is  caft  down  at  the 
fquare  Hole  upon  the  id.  or  bottom  Stone,  as  will  cover  it  all  over  about  3  or 
4  Inches  thick ;  then  the  Hole  at  the  top  is  immediately  cover'd  with  green 
Turfs,  that  the  Flame  may  reverberate  the  ftronger  :  And  a  Rake-man  with 
an  iron  Coal-rake,  conftantly  fpreads  and  moves  the  Tin,  that  all  parts  of 
the  Mundick  may  get  uppermoft  of  the  Tin,  and  fo  be  burn'd  away ;  which 
we  certainly  know  by  this,  that  then  the  Flaifie  will  become  yellow,  (as 
ndiaO  ^nd  the  Stencn  lefien'd ;  for  whilft  the  Mundick  behind  burns,  the 
Flame  is  exceeding  blue  ;  then  with  the  Rake  he  thrufts  it  down,  at  the 
open  Place  into  the  open  Fire,  and  receives  a  new  Supply  of  Tin  from  above. 
Kow  when  the  Place  beneath,  where  the  Fire  is  made,  grows  foil  of  Tin, 
Coals  and  A/hes,  with  his  Rake  he  draws  it  forth  with  the  Coals,  at  the  lit- 
tle fquare  Hole  on  one  fide,  near  the  Back,  where  the  Ore  (fiery  hot  and  red} 
lies  in  the  open  Air  to  cool,  which  will  fcarce  be  in  three  Days,  becaufe  of 
the  Coals  that  lie  hid  in  it :  Bat  in  cafe  we  cannot  ftay  fo  long,  then  we  quench 
it  with  Water,  and  it  is  like  Mortar.  Albeit  we  let  it  cool  of  it  felf,  or  with 
Water,  we  muft  new  tramble  it,  or  wafh  it,  as  before,  before  we  put  it  into 
the  Furnace,  which  is  no  other  than  an  Alman  Furnace.  Mocr'Tirty  i.e.  fiich 
as  is  digged  up  in  the  Moors,  we  find  runs  or  melts  beft  with  Mbor-Coal, 
€hark*d :  But  our  Tin  which  lies  in  the  Country,  runs  beft  with  an  equal 
Proportion  of  Charcoal  and  Peate,  i.  e.  Moor-coals,  for  the  firft  Running ; 
but  when  we  come  to  remelt  our  Slags,  then  we  ufe  Charcoal.  When  all  is  mel- 
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ted  down  and  remelted,  there  fometimes  remains  a  differ^  Slag  in  the  Bot- 
tom of  the  Float,  which  we  term  Mount  Egf^  and  tJitris  moft  an  iron  Body > 
tho  of  a  Tin  Colour ;  as  I  accidentally  aflur'd  my  felf,  by  applying  one  of 
the  Poles  of  a  Loadflone  to  it,  and  quickly  attra&ed  it^  yet  not  fuch  a  Quan- 
tity, by  far,  as  that  of  Iron. 
Mcfni^n      ^*  The  Stones  from  which  Tin  is  wrought,  are  mod  ufually  found  betwixt, 
Z3?.7!'94p!  two  Walls  of  Rocks,  which  are  commonly  of  an  IronO>lour,  of  little  orno 
Affinity  with  the  Tin,  in  a  Vein  or  Lead  (as  the  Miners  call  it)  betwixt  4 
and  1 8  Inches  broad,  or  thereabout.    Sometimes  there  is  a  rich  and  bt  Me- 
tal, fometimes  hungry  and  ftarv'd  ,*  fometimes  nothing  but  a  drofly  Subftance, 
not  purely  Earth,  nor  Stone,   nw  Metal ;  but  a  little  refembling  the  rejec- 
ted Cinders  of  a  Smith's  Forge,  appearing  fometimes  of  a  more  flouriihing 
Colour  tending  to  Carnation,  and  fometimes  more  umbratile ;   and  where 
this  is  found,  the  Miners  judge  the  Metal  to  be  ripe.    The  Pits  are  fome- 
times above  60  Fathoms  deep* 

The  Load  being  very  rich  and  good,  above  that  is  10  Fathoms  from  the 
Grafs  or  thereabouts.  And  below  that,  there's  a  ftrange  Cavity,  or  empty 
Place,  wherein  is  nothing  but  Air  for  many  Fathoms  deep,  as  the  Miners 
have  tried  with  lon^  Poles  and  Pikes.  This  Cavity  lies  between  hard  ftony 
Walls,  diftaut  one  from  another  about  tf  or  9  Inches.  The  Labourers  tell  Sto* 
ries  of  Sprights  of  fmall  People,  as  they  call  them ;  and  that  when  the  Damp 
arifeth  trom  the  fubterranean  Vaults,  they  hear  ftrange  Noifes,  horrid 
Knockings,  and  fearful  Hammerings.  Thefe  Damps  render  many  lame,  and 
kill  others  outright,  without  anvvifible  Hurt  upon  them. 

Tho  Tin,  for  the  moft  part,  be  made  from  the  Stones  in  which  it  is  incor- 
porated, yet  fometimes  it  is,  as  it  were,  mix'd  with  a  fmall  gravelly  Earth, 
fometimes  white,  but  for  the  moft  part  red.  From  this  Earth  it  is  eafily  fe- 
parated  with  bare  Wafhing  :  This  gravelly  Tin  is  call'd  Pryan  Tin ;  and  is 
Icarce  of  half  the  Goodne^  of  the  other. 

The  Mundick  Ore  is  eafily  difcover'd  by  its  glittering,  yet  fad  brownnefs 
>vherewith  it  will  foon  colour  your  Fingers*  This  is  faid  to  nourifli  the  Tin^ 
and  yet  they  fay,  where  much  Mundick  is  found,  there's  little  or  no  Tin. 
Certain  it  is,  if  there  be  any  Mundick  left  in  melting  the  Tm,  it  makes  it 
thick  and  cruddy,  that  is  not  fo  dudileasotherwife;  and  therefore  ufually 
draws  down  the  Metal  to  an  Abatement,  from  ;  Shillings  to  8  Shillings  in  the 
Hundred  weight.  This  Mundick  fcems  to  be  a  kind  of  Sulphur.  Fire  only 
feparates  it  from  the  Tin,  and  evaporates  it  into  Smoak.  Little  Sprigs  or 
Boughs  being  fet  in  the  Chimney,  the  Smoak  gathers  upon  them,  into  a 
Subftance  which  they  call  Poyfon,  and  think  it  a  kind  of  Arfenick,  \\  hich 
being  put  into  Water,  eafily  difTolres  and  produces  very  good  Vitriol.  The 
Water  wherein  it  is  diffolv'd,  foonchangeth  fmall  Iron  Rods  put  into  it,-  and 
they  fay,  that  in  a  very  little  time  it  will  afOrailate  the  Rods  into  its  own 
Nature.  *Tis  generally  concluded,  that  Fifh  will  die  in  thofe  Waters  wherc- 
into  Mundick  is  cafl,  and  they  commonly  impute  the  Death  of  fome  of  their 
Neighbours  to  their  drinking  of  Mundick  Waters.      When  they  burn  it,  to 
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feparate  it  from  Tin^  there  proceeds  from  it  a  Stench  very  loathfome  ^d 
dangerous. 

I'here  alfo  occurs  a  fort  of  Spar,  of  a  fhiny  whicifh  Snb{lance»  which  cad* 
eth  a  white  Froth  upon  the  Water  in  walhing  it.  When  firft  taken  out  of  the 
Earth  'tis  fofr  and  fattifli  ;  but  foon  after  it  grows  fomewhat  hard.  It  is 
feldom  found  growing,  but  only  flicking  to  the  Metal.  The  Miners  call 
it  White  Sjpar ;  and  Tome  of  'em  think  it  is  the  Mother  or  Nouri/her 
of  the  Metal.  But  ^tis  certain  that  Spar  is  often  met  with  in  moorilh 
Grounds,  where  they  never  hope  to  find  any  Ore :  Yet  no  Tin  Mines  are 
without  it* 

The  Cormjb  Diamonds,  fo  call'd,  lie  intermix^  with  the  Ore,  and  fome- 
times  on  Heaps.  They  are  hard  enough  to  cut  Glafs,  and  fome  of  them  are 
cf  a  tranfparent  red,  and  have  the  Luftre  of  a  deep  Ruby.  Thefe  Diamonds 
feem  to  me  to  be  but  a  finer,  purer,  and  harder  fort  of  Spar. 

Godolfhin  BaB  is  the  moft  tamous  of  all  the  Balls  or  Mines  in  Cmmal,  for 
the  Quantity  of  Metal.  Tho  fome  of  late  Years  pretend  another  Mine 
(which  fome  call  the  Silver  Mine,  others  the  Lead  Mine)  more  rich  than  that. 
Ihavefeen  an  EfTay  madeof  fome  of  that  Ore,  as 'twas  faid,  brought  from 
thence ;  whereof  lo  Pound  weight  yielded  2 -J-  Ounces  of  fine  Silver. 

The  beft  Ore  is  that  which  is  in  Sparks  ;  and  next  to  this>  that  which 
hath  bright  Spar  in  it. 

When  the  Ore  has  pafTed  the  Stamping-mill,  and  is  well  wafhed  and  (e- 
parated  from  the  parts  not  Metalline  ("which  they  call  the  Caufalty)  they 
dry  it  in  a  Furnace  on  Iron  Plates,  and  then  grind  it  very  fine  in  a  Crazing- 
mill-  After  this  they  rewaih  it,  then  dry  it  a  little,  and  carry  it  lad  of  all 
thus  fitted  to  the  Furnace,  call'd  by  them  a  Blowing-Houfe,  and  there  melt 
and  caft  it. 

There  fwims  on  the  Metal,  when  it  runs  out  of  the  Furnace,  a  Scum 
which  they  call  Drofs;  much  like  to  Slag  or  Drofs  of  Iron;  which  being 
melted  down  with  frefh  Ore,  runneth  into  Metal. 

The  Caufalty  they  throw  in  Heaps  upon  Banks,  which  in  fix  or  feven  Years 
they  fetch  over  again :  But  they  obferve  that  in  lefs  time  it  will  not  afford 
Metal  worth  the  Pains ;  and  at  the  prefent  none  at  all- 

CIV.  I  •  I  am  well  informed ,  that  all  Mendip  in  Somerfetjhire  is  mountainous  :  LeadMire/ 
Yet  the  Hills  not  equal  in  height.     It  is  barren  and  cold,  and  rocky  in  fome  Sif(^ff^ArrT 
Places.    The  Ridges  thereof  run  confufedly,    but  moft  Eaft  and  Weft,  and  J^Gianvij, 
not  in  any  parallel  one  with  another.     Upon  the  Surface  thereof,  it  is  hea-  "-^^-p-^^^- 
thy,  ferny  and  furzy ;  and  the  Cattle  it  feeds,  for  the  moft  part,  are  Sheep, 
which  go  there  all  the  Year;  and  young  Beafls,  Horfes  and  Colts,  at  Spring 
aud  Fall.  The  Sheep  are  not  fair,  but  oig-belliedi  and  will  grow  to  no  big- 
nefs,  after  they  have  been  there  fed;  but  will  grow  far,  if  they  are  removM 
into  better  Soil }  and  fo  their  Beafts  and  Horfes- 

The  Inhabitants  live  wealthy,  faving  fiich  as  are  employed  about  melt- 
ing of  the  Lead  at  the  Mines  ;  who,  if  they  work  in  the  Smoak,  arefub- 
jeft  to  a  Difeafe,  that  will  kill  them,  and  the  Cattle  likewife  chat  feed  there- 
about.  The  Smoak  that  rcfts  upon  the  Ground  will  bane  them ;  And  there- 
fore 
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fore  the  InhAbit^nts  have  Keepers  to  keep  them  from  it,  for  fear  of  the  In- 
feftion.  At  the  FpQt  pf  the  Hills  there  are  many  Spring  which  are  very 
wholcfome ;  and  produce  Rivers,  after  they  have  run  to  fomc  diftance  from 
thence.    The  Air  is  moift,  cold,  foggy,  thick  and  heavy. 

The  Soil  is  red  and  ftony  ;  and  the  Stones  are  either  of  the  Nature  of 
Fire-ftones  or  Lime-ftones,  but  no  way  clayi^,  marly,  or  chalky.  The  Trees 
have  their  Tops  burnt,  and  their  Leaves  and  out-fides  difcolour'd,  and  fcorch- 
ed  with  the  Wind,  and  grow  to  no  Btenefs.  The  Stones  that  are  wafli'd  by 
the  Brooks  and  Springs,  are  of  a  reddifh  Colour,  and  ponderous.  Snow, 
Froft,  and  Dew,  ftay  upon  Mmdif  longer,,  than  i:(pon  any  of  the  neighbour- 
ing  Grounds.  Thunder  jmd  Lightning,  Storms,  Noftumal  Lights,  and 
Fiery  Meteors,  ^rc  more  frequefifc  than  ordinary. 

When  they  have  got  the  Ore  they  beat  it  ftnall,  then  walhit  dean  in  a 
running  Stream;  then  fift  it  in  Iron  Rudders ;  then  they  make  of  Clay,or  Fire- 
ftones  an  Hearth,  or  Furnace  which  they  fet  in  the  Ground,  and  upon  it  build 
their  Fire,  which  is  lighted  with  Charcoal,  and  continued  with  young  Oa- 
ken Gadds^  blown  with  Beltows  by  Men's  treading  on  them :  And  after  rhe 
Fire  is  lighted,  and  the  Fire  Mace  hot>  they  throw  their  Lead  Ore  upon  the 
Wood,  which  melts  down  into  the  Furnace ;  and  then  with  an  Iron-Ladle 
they  take  it  out,  and  upon  Sand  caft  it  into  what  Form  they  pleafe. 
"^^th  *'  ^  ^"*  Carther  informed,  by  experienced  Mine-Men,  that  they  have 
l^j^tanx.  fometimes  known  the  Vein  to  run  up  into  the  Roots  of  Trees,  and  \et  they 
n.3f .  p.7^7.  j^^yg  obferv'd  no  difference  at  the  Top,  with  refped  to  the  other  Trees  thcre^ 
into  whofe  Roots  no  fuch  Veins  run.  The  &iow  and  Froft  near  the  Grooves 
melt  quickly,  but  continue  long  at  further  diftance.  Sometimes  when  a 
Mine  hath  been  very  near  the  Surface,  the  Grafs  hath  been  yellow  and  dif- 
colour'd.  They  have  no  value  for  the  Virgula  Divinatoria ;  yet  they  fay 
when  the  Mine  is  open,  they  may  guefs  by  it  how  far  the  Vein  leads.  White, 
yellow,  and  mixt  Earth  are  Leaders  to  the  Country  (as  they  call  it  \)  Chan- 
geable Colour^  always  incourage  their  Hopes.  For  Stones,  they  are  fome- 
times 12  Fathom  deep,  before  they  meet  any :  Other  while,  when  a  Stony- 
Reak  at  top,  they  meet  Ore  juft  mider  the  Swerd  [Superficies]  of  the  Grafs, 
which  Ore  hath  gone  down  about  40  Fathom.  A  black  Stone  is  of  bad  Sig- 
nification, andleads  to  zjam  [a  black  thick  Stone,  that  hinders  their  Work:] 
A  grey  clear  dry  one  they  account  beft.  They  feldom  encounter  Damps.  If 
in  unking  they  come  to  wet  moorifh  Earth,  they  expeft  a  j^^wf ,  and  to  be 
clofed  up  with  Rocks,  The  neamefs  they  guefs  by  fliort  brittle  Qay  ,•  for 
the  tough  is  not  leading. 

The  Ore  fometimes  is  Shole,  and  again  it  is  14  or  20  Fathom,  more  or 
lefe  before  they  hit  it.  They  follow  a  Vein  inclining  to  fome  depth,  when  ic 
runs  away  in  flat  Binns. 

When  the  Stones  part  it,  then  they  find  a  Vein  again.  Their  Draughts 
are  14  or  i5  Fathom,  till  they  come  to  a  Stone,  where  they  caft  afide  a 
Draught  called  a  Cut :  Then  they  fink  plum  again  four  or  five  Cuts,one  under 
another.    They  find  Ore  at  50  Fathom.    Their  beft  Reaks  are  North  and 

South  :  • 
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South ;  Eaft  and  Weft  are  good»  tho  not  fo  deep.  The  Groove  is  four  Foot 
long,  2  Y  Foot  broad,  till  they  meet  a  Stone,  when  they  carry  it  as  they  can. 
The  Groove  is  fupported  bv  Timber :  A  piece  of  an  Arm's  bignefs  wiU  fup- 
port  10  Tim  of  Earth.  It  lafts  long ;  that  which  was  put  in  beyond  the 
Memory  of  Man  (nay  which  by  the  difference  in  the  manner  of  working 
their  Mines,  they  know  to  have  lain  above  200  Years)  will  ferve  in  new 
Works.  It  is  tough  and  black,  and  being  exposM  to  the  Sun  and  Wind  for 
two  or  three  Days,  will  fcarce  yield  to  an  Ax. 

For  the  fupply  of  Air  they  have  Boxes  of  Ehn  exa&ly  clofed,  of  about 
fix  Inches  in  the  cleer,  by  which  they  carry  it  down  above  2  o  Fathom. 
But  when  they  come  at  Ore  and  need  an  Ah-Jhafiy  they  fink  it  four  or  five 
Fathom  difiant^  of  the  fame  FaChion  with  a  Groove,  to  draw  as  well  Ore, 
as  Air. 

They  make  ufe  of  Leathern  Bags,  of  eight  or  nine  Gallons  apiece,  drawn 
up  by  Ropes,  to  free  the  Water.  If  they  find  a  SwaSef,  they  drive  an  Adit, 
upon  a  Level,  till  'tis  dry. 

If  they  cannot  cut  the  Rock,  they  ufe  Fire  to  aneale  it,  laying  on  Wood 
and  CoHy  and  the  Fire  fo  contrived,  that  they  leave  the  Mine  before  Ope* 
ration  begins,  and  find  it  dangerous  to  enter  again,  before  it  be  quite  clear'd 
of  the  Smoak ;  which  hath  kiU'd  fome. 

Their  Beetles,  Axes,  Wedges,  &c*  unlefe  fo  hardned  as  to  make  a  deep^ 
Imprefiion  upon  the  Head  of  an  Anvil,  are  not  fit  for  their  ufe ;  and  yet 
they  fometimes  break  them*  ia  an  Hour ;  others  laft  three  or  £our  Days,  as  it 
happens.  They  work  clothed  in  Frocks  and  Waft-Goats,  by  Candle-Light 
of  Tallow,  14  or  i  $  to  the  Pound,  each  whereof  lafts  three  Hours,  i(  they 
have  Air  enough  ,*  which  if  they  want  to  keep  in  the  Candles,  the  Workmen 
cannot  ftay  there.  A  Vein  being  loft,  they  drive  two  or  three  Fathoms  ia 
the  Breaft,  as  the  nature  of  the  Earth  direds  them.  They  convey  out  their 
Materials  ib  Blm-Buckets  drawn  by  Ropes :  The  Buckets  hold  about  a  Gal- 
lon*   Their  Ladders  are  of  Ropes. 

The  Ore  runs  fomietimes  in  a  Vein,  fometimes  difperfed  in  Banks.  It  lies 
many  times  between  Rocks :  Some  of  it  is  hard,  fome  milder.  Many  times 
they  have  branched  Ore  in  the  Spar.  About  the  Ore  there  is  Spar  and  Chalk, 
and  another  fubftance,  which  they  call  the  Crootes,  which  is  a  mealy  white 
Scone,  marred  with  Ore,  and  foft.  The  Spar  is  white,  tranfparent,  and 
brittle  like  Glafs.  The  Chalk  white  and  heavy  ;  heavier  than  any  Stbne^ 
The  Vein  lies  between  the  Coats^  and  is  of  different  Breadths.  It  breaks  off 
fometimes  abruptly  in  an  Earth,  they  call  a  Dealing  Bed^  and  after  a  Fa- 
thom or  two  may  come  again,  keeping  the  fame  Point.  It  terminates  fome-^ 
times  in  a  dead  Earth,  clayie,  without  Croot  or  Spar ;  fometimes  in  a  Rock 
caird  a  For€-fione, 

The  cleareft  and  heavieft  Ore  is  the  beft ;  3  6  hundred  of  Ore  may  yield 
a  Tun  of  Lead. 

The  Hearth  for  melting  the  Ore  is  about  5  Foot  high,  fet  upon  Timber, 

to  be  turned  as  a  Wind-mill,  to  avoid  the  Inconveniences  of  Smoak  upon  a 

Ihifting  Wind.     It  contains  half  a  Buihel  of  Ore  and  Coal.     There  is  a 

fink 


fink  upon  the  tides  of  the  Hearth^  into  which  the  Lead  nms,  that  holds  a- 
bout  1 1.  Hundred.  They  have  a  Bar  to  ftir  the  Fire  ,•  a  Shovd  to  throw  it 
up  ;  and  a  Ladle  heated  red  hot  to  caft  out  the  melted  Metal.  Once  melt- 
ing is  enough ;  and  the  beft  (which  is  diftinguifh'd  by  its  Weight^  melts 
'  firft. 

There  is  a  Flight  in  the  Smoak,  which  falling  upon  the  Grafs,  poyfons 
thofe  Cattle  that  eat  of  it.  They  find  the  Tafle  of  it  upon  their  Lips  to  be 
fweet.  And  when  the  Smoak  chances  to  fly  in  their  Faces,  brought  home 
and  laid  in  their  Houfes,  it  kills  Rats  and  Mice*  If  this  Flight  mix  with 
the  Water,  in  which  the  Ore  is  wafh'd,  and  be  carried  away  into  a  Stream, 
it  hath  poifon'd  fuch  Cattle  as  have  drunk  of  it  after  a  Current  of  three  Miles. 
What  of  this  Flight  falls  upon  the  Sand,  they  gather  up  to  melt  upon  a  Flag 
Hearth,  and  make  Shot  and  (heet  Lead  of  it. 

They  fometimes  find  Slags,  three,  four,  or  five  Foot  under  Ground ;  but 
fuch  as  they  judge  were  cafl  afide  heretofore. 

They  have  fometimes  heard  Knockings  beyond  their  own  Works,  which 
when  fbllow'd  by  them,  have  aflbrded  Plenty  of  Ore.  And  one  Kif^  of 
IVelb  about  two  Years  (ince  found  in  his  Groove  a  Piece  of  Ore,  in  which  they 
fancied  the  fhape  of  a  Man^  Eyes,  Arms,  Legs,  full  Breaft,  cSTc.  The 
whole  was  about  four  Inches  in  length  ;  the  Mine  proved  rich. 
fnGermaoys  j^  There  is  a  peculiar  Lead  Ore  found  in  the  Upper  Palatinate,  at  a  place 
nf'i'.p.  10.  call'd  Freyuf^ ;  and  there  are  two  forts  of  it,  whereof  one  is  a  kind  Cryftal* 
line  Stone,  and  almoft  all  good  Lead  ;  the  other  not  fo  rich,  and  more  Fari-- 
naceous*  The  Mines  of  that  Place  having  lain  long  negleded,  the  People 
living  thereabout  take  it  for  what  their  Fathers  had  thrown  away,  and  had 
lain  long  in  the  open  Air.  It  is  of  fingular  ufe  for  Effays  upon  th^  O^ppel, 
feeing  that  there  is  not  any  other  Metal  mix'd  with  it. 

Thepoyfim-.      CV.  Thofc  who  Uvc  near  where  Lead  Ore  is  wafht,  cannot  keep  either 

^L«d  o'ril  ^^S  ^^  C^^»   ^r  ^oy  fo^^  o^  Fowl,   but  they  all  die  in  a  fliort  time  ;  and  I 

By  Mr.  J,  '  havc  known  of  a  little  Houfe  wherein  Lead  Ore  was  kept  fome  time,  tho 

^rXn^.  afterward  made  very  clean  and  well  bedded  with  Fern,    yet  when  Calves 

p.  5.    '  ' '  were  put  into  it,   they  all  died  fhortly  after  i   and  Children  fometimes,   in 

thefe  Houfes,    have  died  fuddenly.    If  any  fort  of  Cattle  eat  often  of  that 

Grafs,  on  which  the  Steam,  which  rifes  rrom  the  Smelting  of  Lead,  falls, 

they  all  die  in  a  while  after. 

The  y/ay  of     CVI.  Pigs  of  clcan  and  foft  Lead  are  caft  into  thin  Plates,  a  Yard  long, 

oTru'r?*"^^  and  fix  Inches  broad.     Thefe  are  roird  round,  fo  as  the  Surfaces  no  where 

-siyphiiiber*^  meet  to  touch :  For  where  they  do,  no  Cerufs  grows.  Each  of  thefe  is  put  in- 

mTa™"'    ^^  ^  f^^^  i"^  capable  to  hold  one,   upheld  by  a  little  Bar  from  the  bottom, 

53;.  '  ^'   that  it  come  not  to  touch  the  Vinegar,  which  is  put  into  each  Pot,  to  e(k6t 

the  Converfion.    Twenty  of  thefe  abreaft,  are  put  into  a  fquare  Bed  of  new 

Horfe-Dung ;  and  each  Pot  is  covered  with  a  Plate  of  Lead ;  and  laflly,  all 

with  Boards,  as'clofeas  conveniently  can  be.     This  repeated   four  times 

makes  one  Heap,  focaird,  containing  itfoo  Pots. 

After 
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After  3  Weeks  the  Pots  are  taken  up,  the  Plates  unrolled,  laid  upon  a 
Board,  and  beaten  with  Battledores  till  all  the  Flakes  come  off;  which^  if 
good,  prove  thick,  hard  and  u  eighty.  Thefe  Flakes  are  ground  w  ith  Wa- 
ter, between  Mill-ftones,  to  almoft  an  impalpable  Finenefs.  After  which  ^ 
it  is  moulded  into  fmaller  Parcels,  and  expofed  to  the  Sun  to  dry,  till  it  be 
hard,  and  fo  fit  for  ufe. 

'Tis  obfervcd,  that  feme  Pots  will  yield  thick  and  good  Flakes,  whilftd- 
thcrs,  alike  ordered  and  fet  by  them  without  any  pofBble  diftindion  of 
Advantage,  yield  few  and  fmall,  or  none  at  all.  Sometimes  the  Poles  are 
taken  up  all  dry,  and  fo  fometimes  prove  befl;  fometimes  again. they  are 
taken  up  wet.  The  Plates  that  cover  the  Pots  yield  better  and  thicker 
Flakes,  tha4»  do  the  Rolls  within.  And  the  outfuies,  next  to  the  Planks, 
bigger  and  better  than  the  iniides,  next  to  the  Rolls,  and  the  Spirits  that 
firft  arife  out  of  the  Vinegar* 

The  Accidents  which  happen  to  the  Workmen,  are,  r.  Immediate  Pain  in 
the  Stomach,  with  exceeding  Contortions  in  the  Guts,  and  Coftivenefs 
that  yields  not  to  Catharticks,  hardly  to  often-repeated  Clyilers  j  beft  to 
Lenitives,  Oyl  of  Olives,  or  ftrong  new  Wort.  It  brings  them  alfo  to  a 
acute  Fevers,  and  great  Afthma's  orShortnefs'of  Brj^ath.  Afid  thefe  we 
find  effefted  principally  by  the  Mineral  Steams  *  in  the  catting  of  the  Plates 
cf  Lead,  and  by  the  Duft  jo(  the  Flakes :  Alfo  by  the  Steams  coming 
from  out  of  the  Heaps,  when  the  Pots  are  taking  up. 

Next  a  VertigOj  or  Dizzinefs  in  the  Head,  with  continual  great  Pain  in 
the  Brows,  Blindnefs,  Stupidity,  and  Paraly tick  Afteflions  j  lofsof  Appe- 
tite, Sicknefs,  and  frequent  Vomitings,  generally  of  mere  Phlegm,  fome- 
times mixed  with  Choler,  to  the  extremeftweaknefsof  theBody;  and  thefe 
chiefly  in  them  that  have  the  charge  of  grinding,  and  over  the  drying  Place. 

CVII.  I.  The.Minesof  Mercury  in  Fr/W/,  a  Territory  belonging  to  the  ^^^^*- 
Venetiansy  are  about  a  Days  Journey  and  an  half  diftant  from  Goritia  North- i»Triui*" 
wards,  at  a  place  called  Idria^  fituated  on  a  Valley  on  the  Julian  Alps.  They  ^^.wak. 
have  been,  as  I  am  informed,  thefe  16^0  Years  in  the  PofTeffion  of  the  Empe-  p.^^J.  °*  ** 
ror,  and  all  the  Inhabitants  (peak  the  Sdavonian  Tongue.    In  going  thither 
we  travelled  feveral  Hours  in  the  beft  Woods  I  ever  fa w  ,•  being  very  full  of 
Firs,   Oaks,  and  Beeches  of  an  extraordinary  thicknefs,  ftraitnefs  and 
height.    The  Town  is  built  as  ufually  Towns  in  the  Alps  are,  all  of  Wood, 
the  Church  only  excepted,  and  another  Houfe  wherein  the  O  verfeer  liveth. 
When  I  was  there  in  Augufi  i66^y  the  Valley  and  the  Mountains  too,  out 
of  which  the  Mercury  was  dug,  were  of  as  pleafant  a  verdure,  as  if  it  had 
been  in  the  midft  of  Spring,  which  they  there  attribute  to  the  moiftnefs  of 
the  Mercury.  That  Mine  which  we  went  into,  the  beft  and  greateft  of  thfera 
all,  was  dedicated  to  St.  Barbaray  as  the  other  Mines  are  to  other  Saints. 
The  ufual  way  down  to  it  is  at  the  beginning  not  difficult,  the  Defcent 
not  being  much;  the  greateft  Trouble  is,  that  in  feveral  Places  you  cannot 
ftand  upright:    but  this  holds   not  long,  before  you  come  to  defcend 
in  earneft    bv  perpendicular  Ladders,   yet   when   produced,    they  do 

Vol.  II.     '  E  e  e  e  not 
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not  feem  to  make  one  Ladder,  bat  feveral  parallel  ones.  At  the  End  of  each 
Ladder,  there  are  Boards  acrofs  where  we  may  breathe  a  little.  All  the  way 
down,  and  the  Bottom,  where  there  are  feveral  Lanes  cut  out  in  the  Moun- 
tain, is  h'ncd  and  propt  with  great  pieces  of  Fir-Trees  as  thick  as  they  can 
be  fet.  They  dig  the  Mineral  with  Pick- Axes,  following  the  Veins:  *Tis 
for  the  moft  part  hard  as  a  Stone,  but  more  weighty ;  of  a  Liver-Colour,  or 
that  of  Crocus  Metallorum.  There  is  alfo  fome  foft  Earth  in  which  yon  plainly 
fee  the  Mercury  in  little  Particles.  Befides  this,  there  are  oftentimes  found 
in  the  Mines  round  Stones  like  FKnts,  of  feveral  bigneifes,  very  like  tfaofe 
Globes  of  Hair  which  I  have  feen  in  England^  taken  out  of  an  Ox's  Belly. 
There  are  alfo  feveral  Marcafites  and  Stones,  which  feem  to  have  Specks  of 
Gold  in  them ;  but  upon  Tryal,  they  fay,  rhey  find  none  in  them.  Thefe 
round  Stones  are  fome  of  them  very  ponderous,  and  well  impregnated  with 
Mercury ;  others  light,  having  little  or  ndne  in  them.' 

The  manner  of  getting  the  Mercury  is^  this :  They  take  of  the  Earth,' 
brought  up  in  Buckets,  and  put  it  into  a  Sieve,  whofe  bottom  is  made  <^ 
Wires  at  fo  great  a  diftance,  that  you  may  put  your  Finger  between  them ; 
'cis  carried  to  a  Stream  of  running  Water,  and  waflied  as  long  as  any  thing 
will  pafs  through  the  Sieve.  That  Earth  which  pafTeth  not,  is  laid  afide 
upon  an  heap ;  that  which  paiTeth,  is  referved  in  a  Hole,  and  is  taken  up  a- 
gain,  and  put  into  a  fecond  Sieve  j  and  fo  on  t&^bout  lo  or  ia  Sieves  (n'opor^ 
tionably  lefs.  It  often  happens  in  the  firft  hole,  that  there  is  Mercury  at 
the  bottom ;  but  towards  the  ferther  End,  where  the  Intervals  of  the  Wire 
are  lefs,  it's  found  in  very  great  Proportion.  The  wafte  Water  is  fo  much 
impregnated  with  Mercury,  that  it  cureth  Itches  and  other  fordid  Ulcers^ 
The  Earth  laid  afide,  is  pounded,  and  the  fame  Operation  repeated.  The 
fine  fmall  Earth  that  remains  after  this,  and  out  of  which  they  can  wa(h 
no  more  Mercury,  is  put  into  Iron  Retorts,  and  the  Fire  forces  the  Mercury 
into  the  Receivers :  The  Officer  unluted  feveral  of  them  i  and  I  obferved  in 
all  that  he  firft  poured  out  perfeA  Mercury,  and  after  that  came  a  black 
Duft,  which  being  wetted  with  Water,  difcovered  it  felf  to  be  Mercury  as 
the  other  was.  They  take  the  Caput  Mortuum  and  pound  it,  and  renew  the 
Operation.  There  are  16  Furnaces  for  this  ufe,  each  of  them  carrying 
24  Retorts  I  in  all  3  84  Retorts. 

All  the  Mercury  ,got  without  the  ufe  of  Fire,  whether  by  waffling  or 
found  in  the  Mines  (for  in  the  digging  fome,  the  Particles  get  together,  fo 
that  in  fome  places  you  might  take  up  two  or  three  Spoonhih  of  pure  Mer- 
cury) is  called  by  them  Virgin  Mercury,  and  efteemed  above  the  reft.  The* 
Officer  told  me,  that  making  an  Antalgama  of  Gold  and  Virgin  Mercury^ 
anc)  puttiuff  it  to  the  Fire,  that  Mercury  would  carry  away  all  the  Gold. 
with  it,  which  common  Mercury  would  not  do. 

The  Engines  for  drawing  the  Water^are  all  moved  by  Water,  brought 
thither  iii  no  chargeable  Aqueduft  from  a  Mountain  three  miles  diftant. 
The  Water  pumpt  from  the  bottom  of  the  Mine,  by  52  Pumps,  i6  on  a  fide, 
1%  contrived  to  move  other  Wheels,  for  feveral  other  purpofes. 

The 
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The  Labourers  (being  280  always  employed)  work  for  a  Julio  a  Day, 
which  is  not  above  6  or  7  Pence,  and  endure  not  Jong:  For  although 
none  ftay  under  ground  above  6  Hours ;  aU  of  them  in  time  (forae  later, 
fome  fooner)  become  Paralytick,  and  die  Hedick.  We  faw  a  Man  who 
ba<i  not  been  in  the  Mines  for  above  half  a  Year  before,  fo  full  of  Mer- 
cury, thajt  potting  a  piece  of  Brafs  in  his  Mouth,  or  rubbing  it  in  his  Fin- 
gers, it  immediately  became  a^  white,  as  if  he  had  nibbed  Mercury  upon 
it.  Thofe  alfo  that  work  upon  the  back  fide  of  Looking-glaiTes,  are  very 
fubjcd  to  the  Palfey. 

They  convey  their  Wood  thus :  About  four  miles  from,  the  Mines  on  the 
fides  of  two  Mountains,  they  cut  down  the  Trees,  and  draw  them  into  the 
interjacent  Valley :  higher  up  in  the  fame  Valley  they  make  a  Lockor  Dam ; 
when  the  Water  is  ready  to  run  over  it,  they  c^en  the  Flood- Gates,  and 
the  Water  carries  all  the  Trees  impetuoufly  to  Idria,  where  the  Bridge  is 
built  very  firong,  and  at  very  oblique  Angels  to  the  ftream,  on  purpofe  to 
flop  them,  and  dirow  them  on  ibore  near^e  Mines* 

Tfoofe  Mines  heretofore  coft  the  Emperor  70000  or  80000  Florins  year* 
)y ;  but  now  tbey  coil  him  not  above  aSooo.    They  produced 
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1.  The  Town  of  Idria  in  the  County  of  Ctfritia  and  Province  of  Friuliy  'yOr.Ed^: 
is  feated  low,  and  encomapfled  with  Hills  on  all  fides.  A  River  of  the  (ame  f^Z\oi9 
Name  runs  by  it,  and  proves  fuificient  upon  plentifol  Rains  to  convey  down 
the  Fir-Trees  and  other  Wood  required  in  the  (ervice  of  the  Mines  :  And 
to  this  end  there  is  an  handfome  Work  of  PHes  made  flopii^  athwart  the 
River  (after  the  fame  manner  as  I  obferved  in  l^kxvfol  in  Uffer  Hungary, 
crofs  the  River  Gran)  to  flop  the  Trees. 

The  Entrance  into  thefe  Mines  is  not  high,  or  upon  a  Hill,  but  in  that 
•Town  it  felf.  The  deepeft  part  of  the  Mine  from  tlie  Entrance,  is  between 
120  and  130  Fathoms. 

The  Virgin  Quickfilver,  which  they  cMJungfraw^  is  that  which  difcovers 
it  felf  without  the  help  of  Fire.  Sometimes  it  is  plainly  feen  in  the  Ore,  or 
falls  down  in  Drops,  and  fometimes  dreams  out  in  good  quantity ;  as  a- 
bout  feven  Years  ago  it  ran  out  of  the  Earth  at  firft  in  a  Stream  as  fmall  as 
a  Thread,  and  afterwards  as  big  as  a  Packthread,  but  ceafed  in  3  or  4  Days« 
That  alfo  is  accounted  Virgin  Quickfilver,  which  isfeparated  only  by  Water, 

Plain  Quickfilver  they  obtain  by  Fire  out  of  the  Ore,  or  out  of  the  Cin- 
nabar of  Mercury,  which  they  dig  out  of  this  Mine.  The  Ore  of  this 
Mine  is  of  a  dark  Colour,  mixed  with  Red. 
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The  Quickfilver  Ore  of  this  Mine  ordinarily  contains  half,  and  fomc^ 
times  X  of  Quickfilver. 

I  vent  into  the  Mine  by  the  pit  of  St.  Agatha,  and  came  up  again  by 
that  of  St.  Barbara  J  defcending  and  afcending  by  Ladders.  I  afcended  at 
one  of  639  Staves,  or  89  Fathoms.  It  has  been  wrought  200  Tears,  about 
the  fame  fpace  of  time  with  Newfol  Mine,  but  comes  much  fliort  in  time 
of  the  Silver  Mine  at  Schemmtz. ;  and  much  ihorter  yet  of  the  notable  Lead 
Mines  in  Upper  Carimhia. 

In  a  Laboratory,  where  the  Quickfilver  is  feparated  by  Fire,  I  faw  an 
heap  of  itfooo  Retorts  of  Iron;  everyone  of  which  cofts  a  Crown  at  the 
beft  hand  from  the  Iron  Furnaces  in  Carinthia.  There  are  800  Retorts,  and 
as  many  Recipients,  employed  together,  in  drawing  over  the  Quickfilver 
in  16  Furnaces ;  50  in  each  Furnace,  25  of  a  fide  ;  12  above,  and  13  be« 
low  of  each  fide* ' 

June  12. 1669.  When  I  was  there,  they  carried  out  40  Saumesof  Quick- 
filver into  Foreign  Parts,  each  Saume  containing  3 1 5  jpound  Weight,  to  the 
value  of  4000  Ducats  of  Gold.  Some  of  it  is  fent  as  tar  as  Cremmn,  in  Um-- 
gary,  for  the  ufe  of  the  Gold  Mines :  And  very  much  carried  away  South- 
ward ;  for  they  are  not  far  from  the  Somiusy  or  Lyfonz/>y  a  confiderable  River^ 
which  runs  into  the  Gulf  of  I'riefte  in  the  Adriatick  Sea. 

In  the  Caflle,  I  faw  3000  Saumes  of  Quickfilver  together  in  Barrels ;  the 
Quickfilver  being  firfl  made  up  in  double  Leather :  And  in  another  Houfe 
as  much  Ore  as  can  be  diftiUed  in  two  Tears,  except  they  have  great  Plenty 
of  Rain  to  bring  down  the  Wood. 

The  Country  is  well  flored  with  (lately  Firs,  Larches,  Pines,  Pinaftcn> 
Picea's,  and  that  nobly  crifped  and  well  grained  kind  of  Acer,  whereof 
Viols  and  Violins  are  made :  Whereof  there  is  alfo  Plenty  in  the  Counrrv 
of  Sahz^burg  and  Camiola. 

Travelling  fometimes  in  the  Night,  we  had  continually  about  us  a  great 
number  of  large  Glow-worms,  which  put  into  Papers,  give  a  dim  Light 
like  Candles  in  Lanthorns  ;  and  the  Air  alfo  was  full  of  Flaming  Flies,  af- 
fording feme  delight  unto  us* 

The  way  to  this  Place  from  Croatia  I  found  difEcult;  and  coming  from  it 
to  Aidofchitti  and  Croatia,  I  pafied  over  Swartx^enhurg,  or  the  filack  Moun- 
tain, from  whence  Idefcended  lo  miles  in  a  Rocky  Country,  and  far  move 
Stony  than  the  Craw,  or  Campus  lapidofus,  in  Provence. 

fa^!^?»  CVIII.  In  the  Valley  of  Lancy^  which  runs  between  the  Mountains  of 
PUntsi  ^jTtimny  grows  a  Plant  like  the  Zter(?ff/V«»»,  (fo  alfo  called  by  the  Inhabitants 
sipw'i^ifirii.  ^"^  Botanifts ; )  near  the  Roots  whereof  you  may  find  pure  Qijickfilver, 
a?,  p.  W3.  running  in  fmall  Grains  like  Pearls ;  the  Juice  of  which  Plant  being  exprcf- 
fed  and  expofed  to  the  Air  of  a  clear  Night,  there  will  be  found  as  much 
TbeincaU'  Mcrcury,  as  there  is  loft  of  Juice. 

Mercury 

jI^'b^r'I'      CXS..  Thol  have  many  things  to  objed  againft  the  Sympathy  of  Gold 
lai.p.j"^  with  Quickfilver;  yet  perhaps  there  may  be  a  Qiiickfilver  more  fubtle  and 

ponderant 
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ponderant  than  that  which  is  common^  which  may  enable  the  Chymifl  to 
argue  very  fpecioufly  for  it. 

It  is  hotly  difputed  among  the  Curious  in  Chymiftry,  whether  or  no  there 
be  any  fuch  thing  as  a  Mercury,  which  being  barely  mingled  with  Gold,  re- 
duced to  fine  Parts,  will  produce  any  fenfible  Heat.  The  Affirmative  is  af- 
ferted  by  forae  that  pretend  to  the  Tranfmutation  of  Metals,  who  afcribe 
this  Virtue  to  the  Mercuries,  extracted,  as  they  fuppofe,  froin  fome  compleat 
Metals ;  which  are  therefore,  in  their  Phrafe,  ftiKd  Akrcurii  Corporumy  or 
the  Mercuries  of  metalline  Bodies.  But  the  Negative  is  more  generally 
maintain'd,  not  only  by  Philofophers  and  Phyficians,  but  the  more  learned 
Sfagyrifis  themfelves,  eipecialiy  the  Modernl 

1  the  leis  wonder  at  this  latter  Opinion,  t^caufe  having  purpofely  enqui- 
red of  feveral  prying  Alchymifts,  they  ha v^  apart  ingenuoufly  confefTedto 
me,  that  they  never  adually  faw  any  incalefcent  Mercury,  tho  they  had 
fometimes  heard  it  boafted  of* 

But  notwithftanding  all  this,  having  for  feveral  Reafons  looked  upon  Mev- 
cury  as  a  Body  which  is  not  necefTarily  fo  homogeneous  as  it  is  fuppofed,  the 
Opinion  I  moft  liked  of  was,  that  of  a  Poffibility  of  an  incalefcent  Mercury. 
For  notwithftanding  the  vulgarly  fuppofed  fimilar  Nature  of  Quickfilver, 
which  I  willingly  confefs  to  be  great  enough  to  be  admirable,  yet  having 
devifcd  two  ways  (unpraflifed  that  I  know  of  by  any  Chymift)  the  one  to 
difcover  whether  a  clean  and-  €«efully  diftilled  Mercury  might  not  be  a 
compounded  Body,  and  have  in  it  Pa^rts  that  are  not  mercurial ;  and  the  o- 
ther  out  of  fuch  a  fine  diftilled  Mercury  to  feparate  Parts,  and  that  in  no 
defpicable  Number,  that  are  plainly  heterogeneous :  I  found  upon  Trial, 
that  both  the  Methods  I  had  thought  on  would  fucceed ;  which  warranted, 
me  to  think  it  poffible,  that  a  Mercury  very  fine  and  clean,  and  even  purged 
by  Sublimations  and  Diftillations,  may,  by  Art,  have  been  made  to  aiTume 
and  incorporate  with  it  a  Multitude  of  heterogeneous  Corpujfcles,  not  to 
be  difcovercd,  much  lefs  feparated  (as  thofe  of  Tm,  Lead,  &c.  may  be) 
but  by  a  skilful  Artift* 

This  was  enough  to  ingage  me  to  make  Trials,  whether  fome  of  thefe  he- 
terogeneous Particles,  that  I  found  reducible  with  Mercury  into  a  lafting 
mercurial  Flux,  might  not  fo  alter  it,  as  to  difpofe  it  to  heat  with  Gold  : 
And  that  there  were  fuch,  thro  God's  Bleffing,  my  Trials  afforded  me  pofi- 
tivc  Proof,  about  the  Year  1652. 

But  when  I  was  alone,  that  I  might  not  be  impofed  upon  by  others,  I  took 
to  one  part  of  our  Mercury  fometimes  half  the  Weight,  and  fometimes  an 
equal  Weight  of  refined  Gold  reduced  to  a  Calx,  or  (ubtle  Powder.  This  I 
put  into  the  Palm  of  my  Left-hand,  and  putting  the  Mercury  upon  it,  ftir- 
red  it,  and  prefled  it  a  little  wjjth  the  Fingers  oF  my  Right-hand,  by  which 
the  two  Ingredients  wcreeafily  mingled,  and  grew  not  only  fenfibly  but 
confiderabiy  hot,  and  that  fo  nimbly,  that  the  Incalefccnce  did  fometimes 
come  to  its  height  in  about  a  Minute  of  an  Hour,  by  a  Minute  Clock.  I 
found  the  Experiment  fucceed,  whether  I  took  all  together,,  or  but  half  as 

much 
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moch  Gold  as  Mercury  ;  but  the  Etk&  rcemed  to  be  mucb  greater  wiien 
they  were  employed  in  equal  Weight. 

I  tried  alfo  the  fame  Mercury  with  refined  Silrer,  reduced  to  a  very  fine 
Powder ;  but  I  could  not  perceive  any  Heat  or  Warmth  at  all^  tho  I  am  ape 
to  think,  with  a  fufficient  Quantity  o£  Leaf  Silver,  it  might  have  been  fen* 

fible. 

I  made  Tryal  afterwards  oftner  than  once,  in  the  Hands  of  others,  who 
were  not  a  little  furprized  and  pleafed  at  the  Event ;  particularly  having 
given  the  Ingredients  to  the  learned  Secretary  of  the  Royal  Society^  Ide* 
iired  him  to  make  the  Experiment  in  and  with  his  own  Hand,  in  which  it 
proved  fuccefsful  within  fomewhat  lefs  than  a  Minute  of  an  Hour.  (And 
the  L.  Vifcoimt  Br^vrnkety  Pfdfident  of  the  R^S.  made  the  fame  Experiment 
with  fome  of  the  fame  Kfercury,  in  his  own  Hand,  with  good  Socceis  J 

This  lacalefcence  was  the  more  confiderable,  (ince  being  willing  to  huf- 
band  my  Mercury,  I  made  thefe  Tryals  but  with  a  Drachm  at  a  time,  which 
Scarce  amounts  in  quantity  to  the  Bignefs  of  half  a  middle  fiz'd  Bean ;  and 
yet  I  have  fometimes  had  of  this  Mercury  fo  fubtile,  that  the  Heat  made 
me  willing  to  put  it  hallily  out  of  my  Hand* 

However,  I  will  not  hence  determine,  whether  thofe  that  are  iUhmri/ Or- 
fcrunty  and  were  made,  as  Chymifts  prefume,  by  ExtraAion  only  from  Metals 
^nd  Minerals,  will  each  of  them  grow  hot  with  Gold,  as,  if  I  much  mifiake 
not,  I  found  Antimonial  Mercury  to  do.  Nor  will  I  affirm,  that  every  metal- 
line  Mercury,  tho  ever  fo  difpofed  to  Incalefcence,  or  even  that  of  Silver 
and  Gold  it  felf,  is  the  fame  with  that  which  the  Ckryfipem  Writers  mean 
by  their  Philofophick  Mercury,  or  is  near  fo  noble  as  this.  Nay,  I  will  not  fo 
much  as  affirm,  that  every  Mercury,  obtained  by  Extradion,  even  from  the 
perfed  Metals  themfelves,  muft  needs  be  more  noble  and  fit,  as  Alchymifis 
{peak,  for  the  Philofophick  Work,  than  that  which  may  with  Skill  and  Paios 
be  at  length  obtained  from  common  Mercury,  skillfully  freed  from  its  rt- 
crementitious  and  heterogeneous  Parts,  and  richly  impregnated  with  the 
fubtile  and  a&ive  ones  of  congruous  Metals  or  Minerals.  But  if  there  be 
anv  truth  in  what  fome  of  the  moil  approved  Sfagprifts  have  delivered  about 
a  Solvent  of  Gold,  that  feems  of  kin,  and  perhaps  is  not  much  nobler  than 
one  that  I  bad,  it  Teems  allowable  to  exped,  that  even  ours  ihould  be  of 
TOOre  than  ordinary  ufe,  both  in  Phyfick  and  Alchymy. 

I  had  almoft  forgot  to  tell  you,  that  whereas  'tis  uiual  to  take  4,  5,  or  tf, 
fiay  8  or  I  o  parts  of  common  Quickfilver,  to  make  an  Amalgama  with  one  of 
Gold,  even  when  both  are  heated  by  the  Fire ;  I  found  our  Mercury  fo  con- 
gruous to  that  Metal,  that  it  would  prefently  imbody  with  no  lefr  than  an 
equal  Weight  of  it,  and  produce  a  pretty  hard  Amalgama  or  Mixture,  in 
which  the  Mercury  was  fo  diffufed,  that  the  Gold  had  quite  loft  its  Colour^ 
Secondly^  I  (hal)  add,  what  for  ought  I  know  has  not  been  yet  obferved,  that 
this  Power  of  penetrating  Gold,  and  growing  hot  with  it,  is  fo  inherent, 
not  to  fay  radicated,  in  our  Mercury,  that  after  it  had  been  diftilled  from 
Gold  again  and  again,  I  found  it  to  retain  that  Property.  And  Lafilyy  I 
found  by  Tryal,  that  a  finale  Drachm  of  Mercury,  made  after  a  certain 

man- 
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manner,  did  the  }d  or  4th  Tear  after  I  had  laid  it  by,  grow  fo  hot  with  Gold^ 
that  I  fear'd  'twould  have  burnt  my  Hand. 

It  may  be  doubted  whether  the  good  that  the  Preparations  of  it  (fuch  as 
Precipitates  and  Turbiths  of  divers  Jcinds,  Mercurius  dukisy  Cinnahar  made  of 
the  Sulphur  of  Antimony,  and  with  Gold,  drc-)  may  do  in  Phy(ick,  is  likely 
much  to  exceed  the  jpolitical  Inconveniences  that  may  enfue,  if  it  (hould 
prove  to  be  of  the  beu  Kind,  and  fall  into  ill  Hands.  The  knowledge  ot  the 
Opinions  of  the  wife  and  skilful  about  this  Cafe,  will  be  reauifite  to  aflifl: 
me  to  take  right  meafures  in  an  Af&ir  of  this  nature.  And  till  I  receive 
this  Information,  I  am  obliged  to  filence.  In  the  mean  while,  I  fliall  make 
bold  to  add  this  Secret,  which  to  fome  I  think  will  feem  a  Paradox>  name- 
ly. That  a  Mercury  qualified  to  heat  with  Gold,  and  perhaps  with  other 
Powders,  may  be  made  by  more  Ways  than  by  one  or  two ;  Experience  hav* 
ing  aflured  me  that  fuch  a  Mercury  may  be  prrepared,  not  only  by  employ- 
ing Antimony  and  folid  Metals,  as  Mars,  but  without  any  fuch  Metal  at 
all,  or  fo  much  as  Antimony  it  felf. 

I  fliall  only -admonifli  tboTe  inquifitive  Spagyrifts,  that  may  be  defirous  tov 
try,  whether  their  purify'd  Mercury  be  incalefcent,  that  they  be  not  too  hafty 
to  conclude  it  is  not  fo,  nor  to  rejeft  it,  unlefs  they  have  made  the  Trial 
with  Gold  duly  prepared.    For  the  fmalleft  filings  of  Gold  I  could  make^ 
or  even  fome  Calxes  of  Gold,  will  not  ferve  our  turn,  as  I  have  found  by 
employing,  without  Succefs,  a  very  fine  and  ipon^y  Calx,  made  after  aa 
uncommon  way;  the  golden  Particles  having,  as  it  leemed,  fome  extremely 
£ne  tho  unobferved  um  of  the  Additament  flicking  to  them,  which  hindred 
the  Adhefion  of  the  mercurial  ones-  Now  the  Calx  of  Gold  that  I  moft  ufed, 
as  finding  it  ftill  to  do  well,  was  that  made  by  Quartation,  as  Alchymifts  call 
it,  that  is,  by  melting  together  one  part  or  fine  Gold,  and  3  or  4  parts  of 
cuppellM  Silver,  and  then  putting  the  Mafs,  wherein  the  Metals  are  mixed 
almoft/^  mnimay  into  purifyM  Aqua  j&rtts,  which  diifolving  the  Silver  only,, 
leaves  the  Gold  in  the  form  of  a  fine  Calx.    Alfo,  by  making  an  Amalga*' 
ma  with  pure  Gold  and  vulgar  Mercury,  and  diflblving  the  Mercury  in  good 
AquafmiSy  there  will  remain  a  Powdef,  which  being  well  waflit  in  fair 
Water,  to  dulcify  it  and  keep  awhile  in  a  moderate  Fire,  to  dry  it  through-  . 
ly  without  melting  it,  will  become  a  Calx,  which  I  have  more  than  once 
ufed  with  our  Mercury  with  good  Snccefs.    I  have  alfo  fometimes  taketi,. 
infiead  of  a  Calx  of  Gold,  a  competent  number  of  Leaves  of  Gold,  reda* 
ced  by  beating  only,  without  the  help  of  Salts,  to  a  fufiicient  thinnefs,  in- 
fomuch  that  between  70  and  80  Leaves  did  not  weigh  a  Scruple :  and  put- 
ting 1  or  3  times  the  Weight  of  our  Mercury  to  them,  I  have  found,  more 
than  once,  that  a  fmart  Heat  was  presently  produced  in  my  Hand 

ex.  There  are  divers  Silver  Mines  atSihemnitzin  Hungary  i  but  the  chief-  The  sHyrr. 
eft  and  moft  wrought,  are  thofe  of  IVindfchacht  zn^iTrinity.  HmB^ry%y 

They  have  no  River  here,  tho  much  Water  in  the  Mines,  fo  as  they  are  Dr.  Edward 

ccnftrained  to  fend  much  of  their  Ore  to  Hodritz,  and  other  places,  where  are  ^J^J ";,jV. 

fmall  Rivers,  by  which  their  Bellows  and  Hammers  may  be  moved,  (their 
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Ore  pounded,  waChed^  and  other  Works  requifite,  performed.  To  draw 
about  the  Engines  to  pump  out  the  Water,  12  Horfcs  at  a  time  arc  employed 
to  each  Wheel :  But  in  Windfchiuht  Mine,  deep  in  the  Earth,  is  a  large  Wheel 
of  1 2  Yards  Diameter,  turned  about  by  the  Fall  of  fubterraneous  Water  ; 
which,  together  with  the  other  Water,  pump'd  from  the  deepeft  Parts  of 
the  Mine,  runs  thro  a  Cuniculus  made  on  purpofe,  at  the  Foot  of  the 
Hill. 

Trinity  Mine  is  70  Fathom  deep,  built  and  kept  open  with  under-work  at 
a  great  Expence.  Much  of  this  Mine  being  in  earthy  Soil,  the  Ore  of  it  is 
much  efleemed.  Divers  Veins  lie  North  ,•  and  other  rich  Veins  run  to  the 
North-Eaft.  When  two  Veins  crofs  one  another,  they  efteem  it  fortunate. 
They  ufe  not  the  Virgula  divina^  and  have  no  certain  way  to  know  either 
which  way  the  Veins  run,  or  where  they  arc,  till  by  the  induftrious  perfcvc- 
ring  in  the  Labour  of  the  Mines,  they  are  at  laft  found  out.  They  fhewed 
ne  one  Place,  which  they  ha^digged  ftraight  on  6  Years,  when  the  Ore 
was  but  two  Fathoms  diftant  from  the  Place  where  they  began ;  and  in  ano- 
ther Place  they  digged  1 2  Years  outright^  and  at  laft  found  a  Vein,  which 
in  a  Aiort  time  paid  their  Charges. 

The  blackidi  Silver  Ore  is  efteemed  the  beft  ;  much  of  it  hath  a  Mixture 
of  a  ihining  yellow  Subftance  or  Marcafite,  which  if  it  be  not  in  too  great 
a  Quantity,  is  not  unwelcome ,-  by  reafon  that  it  difpofeth  the  Ore  to  Flui- 
dity, or  renders  it  more  eafy  to  be  melted :  But  if  it  be  in  too  great  a  Pro- 
portion, they  are  of  opinion,  that  it  preys  upon  the  Silver  in  the  Mine,  and 
in  the  Furnace  carrieth  it  away  while  it  meltetb,  by  over-volatiiiziog-  it. 

There  is  often  found  a  red  Subftance,  which  grows  to  the  Ore,  called 
Cinnabar y  Cinnabar  of  Silvery  Cinnabaris  nativay  Minium  nativumy  or  Berg-Qit' 
ftabar.  This  Subftance  grinded  with  Oil,  maketh  a  Vermilion,  equal  to,  if 
not  furpailing  the  Cinnabar  made  by  Sublimation.  I  difcovered  a  Sulphur 
in  it,  by  cafting  it  upon  a  hot  Iron-Plate,  On  which  it  burned  blue.  The 
Miners  fay,  they  meet  not  with  any  Quickfilver,  but  they  find  Chryftals, 
Amethifts,  or  Ametheftine  mixtures,  in  the  Clefts  of  the  Rock,  and  fome- 
times  nigh,  or  joined  to  the  Ore,  as  al(b  Vitriol  naturally  chryftallized  in 
the  Earth,  in  divers  of  the  Mines,  and  particularly  in  a  Mine  in  Paradife^ 
Hiffy  near  Schemnitz,. 

An  hundred  Pound  Weight  of  Ore  fometimes  yields  but  half  an  Ounce, 
or  an  Ounce  of  Silver  i  fometimes  2  Ounces,  3, 4,  5,  and  unto  20  Ounces. 
What  is  richer  is  very  rare,  yet  fome  hath  been  found  to  hold  half  Silver; 
and  I  have  feen  it  fo  rich,  as  to  be  cut  with  a  Knife. 

A  Specimen,  of  each  fort  of  Ore,  which  they  dig  out  of  the  Mines,  is 
•arried  to  an  Officer  called  the  Probierer,  who  is  to  prove  and  judge  of  its 
Richnefs,  which  he  doth  in  this  manner.  Of  all  forts  of  Ores  he  taketh 
the  fame  Quantity.  The  Ores  being  firft  dryed,  burned  and  powdered,  he 
giveth  an  equal  Proportion  of  Lead  to  all,  melteth  and  purifieth  them ; 
then  by  exaft  Scales,  takes  notice  of  the  Proportion  between  the  Ore  and 
the  Metal  contained  in  it ;  and  reports  it  to  thofe  employed  in  the  great 
melting  Furnaces. 

If 
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If  the  Ore  be  found  to  hold  2  ^  Ounces  or  more  of  Silver  in  100  Ponnd 
^veight,  they  ordinarily  melt  it  without  any  foregoing  Preparation,  by  the 
help  of  Irqia  Stone  (which  is  not  Iron  Ore,  but  a  Stone  found  thereabout, 
of  which  the  jLiver-coIour'd  is  the  beft)  Kys  (a  fort  of  Pyrites)  and  Slacken 
(a  Scum  or  Lake  taken  off  from  the  top  of  the  Pan,  into  which  the  melted 
Mineral  runs,  and  is  a  Subilance  made  out  of  the  former  mentioned  by  Fu- 
lion ; )  which  are  thrown  in  with  it  into  the  melting  Furnace. 

If  the  Ore  be  poorer,  holding  but  two  Ounces  in  100  Pound  weight,  or 
lefsy  it  is  firft  pounded  and  waihed,  til]  it  becomes  richer,  or  hath  a  greater 
Proportion  of  Metal  in  refped  of  the  Ore,  much  of  the  earthy  Parts  being 
waihed  away.  Then  it  is  thrown  into  the  Furnace  with  the  tormer  Mate* 
rials ;  and  the  Marfhajhe^  which  remains  fUll  with  it,  as  finking  always  to 
the  bottom  with  the  Silver  in  the  Walh-works,  helps  to  the  quicker  Fufioa 
of  the  Ore. 

Whatfoever  is  melted  in  the  melting  Furnace,  is  let  out  thro  a  Hole  at 
the  bottom  thereof,  into  the  Pan  which  is  placed  in  the  Earth  before  it  7 
and,  thus  expofed,' it  immediately  acquires  a  hard  Scum,  Drofs,  Loaf,  or 
Cake  I  which  being  ofc  t^en  oflf  &om  the  top,  the  Metal  remaining  in  it 
becomes  purer ;  to  which  is  added  Lead,  and  after  fome  time  the  melted 
Metal  is  taken  out.    Then  being  again  melted  in  the  driving  Furnace,  the 
Leadf  or  what  elfe  remains  mixt  with  the  Silver,  is  driven  off  by  the  blow- 
ing two  great  Bellows,  and  runs  over  in  the  form  of  Litharge*    That 
which  firft  comes  over  is  the  white,  and  that  which  is  lad,  bein^  longer  in 
theJ^ire,  is  the  red ;  not  that  it  is  Litharge  of  Gold,-  both  being  driven 
oft*  from  the  fame  Metal. 

Moft  of  the  Schemnitx.  Silver  Ore  holds  fome  Gold,  which  they  feparate 
by  melting  the  Silver,  then  granulating  it,  and  afterwards  by  diflblving  it 
in  Aqua  fortis,  whereby  the  Gold  is  left  at  the  bottom,  and  is  afterwards 
melted.    The  Aquafortis  is  diflilled  from  the  Silver,  and  ferveth  again  for 

Ufc. 

The  Silver  then  feparated  from  all  its  former  Aflfociates,  is  fent  to  Crem^ 
nitz,3  where  they  coin  it  into  Pieces  of  a  mixt  Metal  (which  is  the  common 
Money  of  the  Country)  after  this  manner :  They  melt  it  with  about  the 
fame  quantity  of  Copper,  and  run  it  into  Bars,  which  they  beat  out  ,*  then 
foftening  them  in  the  Fire,  draw  them  out  to  an  exaft  Thinnefs  between 
two  Steel.Wheels ;  then  they  cut  them  out  into  round  Pieces  with  an  Inftru- 
raent  like  a  Shoe-maker's  Punch,  and  then  boil  them  with  Tartar  and  Salt, 
(hake  them  in  a  Sack  with  Small-coal  and  Water,  dry  them  in  a  Kettle  per- 
forated, and  afterwards  they  are  drawn  between  two  Wheels,  in  which  they 
receive  their  Stamp. 

CXI.  Among  the  7  Mine-Towns  in  Hungary  (which  are  not  far  from  one  T^f  <iM 
another,  viz^    Chremnitz.y  Schemnitz,,  Newfoly  Koningsbergy  BochantSj  Lihten,  f^ngiry'iy 
and  Tiln)  Chremnitz.  is  the  richeft  in  Gold.    They  have  alfo,  at  prefent,  ^'  Edw««^ 
Gold  Mines  at  Bochantx.  and  Koningsberg  ;  and  they  report  in  that  Country,  ^5!^"',,  J;. 
that  there  hath  been  formerly  a  rich  Gold  Mine  at  Glafs-Hitten^  but  loft 
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GncethntSethkm  Gahroveiynm  thofc  Parts,  when  the  Vndertzktrs  flioppM 
up  the  Mine  and  fled. 

They  have  worked  in  the  Gold  Mine  at  Chrermitz.  900  Years.    This  Mine 
is  feveral  Englijb  Miles  in  lengthy    and  about  i5o  Fathoms  deep.     Many 
Veins  of  the  Ore  run  to  the  North,  and  to  the  Eaft.    They  work  alfo  to- 
wards one,  two,  and  three  of  the  Clock,  astheyfpeak;  for  the  Miners  dired 
themfelves  under  Ground  by  a  Compafs,  not  of  3  2  Points  f fuch  as  h  us'd  at 
Sea)  but  by  one  of  24;  which  they  divide,  as  we  do  the  Hoars  of  the  Day, 
into  twice  Twelve.    Of  the  Gold  Ore,  fotne  is  white,  and  fome  black,  red, 
or  yellow :  That  with  black  Spots  in  white  is  efteem*d  the  beft,  as  alfo  the 
Ore  which  lieth  next  to  the  black  Veins.    This  Ore  is  not  rich  enongh  to 
fufer  any  Proof  in  fniall  Parcels,   like  that  in  other  Mines,    whereby  to 
know  what  Proportion  of  Metal  h  contained  in  it ;    but  they  pound  a  very 
great  Quantity  thereof,  and  wa/h  it  in  a  little  River,  which  runs  nigh  the 
Town.    The  whole  River  being  divided,  and  admitted  into  diverfe  cats, 
runs  over  the  Ore  contindally,  and  fo  waflieth  away  the  earthy  Parts  from 
the  metalline  :  And  from  a  clear  River  above  the  Town^  by  its  running  thro 
fo  many  Works,  and  over  fo  much  pounded  Ore,  it  becomesbelow  theTown^ 
a  dark  yellow  Stream,  of  the  Coloor  of  the  Earth  of  thofe  Hills. 

There  have  been  Pieces  of  pure  Gold  found  in  the  Mine.  Some  of  which 
I  have  feen  in  the  Emperor's  Treafury,  and  in  the  Elector  of  Saxony's  Rcpo- 
(irory  ,*  ode  Piece  as  broad  as  the  Palm^of  my  Hand,  and  others  lefs;  and  up^ 
on  a  white  Stone  many  Pieces  of  Pare  Gold  ;  but  thefe  are  very  rare. 

The  commonyeltowEatth'of  the  Coniitry  ntzti^rmmHz,  althoitbcnot 
cfteem'd.Ore,  aftbrds  fome  Gold :  And  in  one  Place  Ifaw  a  great  part  of  a 
Hill  diggM  away,  which  hath  been  caftinto  the  Works,  wafhed  and  wrought 
in  the  lame  manner  as  pounded  Ore,  with  confiderableProfir. 

Some  PafTa^es  in  this  Mine,  cut  thro  the  Rock,  and  long  difas^d,  have 
grown  up  agam ;  and  I  obferved  the  Sides  of  fome^  which  had  been  former- 
ly wide  enou^  to  carry  their  Ore  thro^  to  approach  each  other,  fo  ife  we 
pafled  with  difficulty.  This  happens  in  moift  Places.  The  Paflages  unite 
not  from  the  top  to  the  bottom,  but  from  one  Side  to  another. 

Thereis  Vitriol  in  this  Mine,  white,  red,  blue  and  green  ;  and  alfo  Vi- 
triol Waters.  There  is  a  Subfhnce  found,  whichfticks  to  the  Gold  Ore,  of 
fmall  pointed  parts  like  Needles,  caird  by  them  AhtiTHonj  of  Gold.  There  arc 
Cryftals  found  here,  and  feme  tinftur'd  yellow. 

The  Miners  will  not  allow  any  Quickfilver  or  Brimftone  to  have  been 
found  here,-  yet  in  the  lately  mentioned  Antimony  of  Gold,  there  is  evidently 
Sulphur,  as  1  perceiv'd  by  burning.  The  Quickfilver  Mine,  mentioned  in 
the  Anfwer  to  JC/VcA^r's Inquiries,  Mund.  Sutter,  is  an  Ibngarian  Mile,  or  fe- 
ven  Englijb  Miles  diftant  from  Chremnitz.  i  and  is  not  wrought  in  at  pre- 
fent. 

There  is  a  Vitriol  Mine  in  thefe  Hills  near  the  Gold  Mine ;  the  Earth 
or  Ore  of  it  is  reddifh,  and  fometimes  grecnifh.  This  Earth  is  infofed  in 
Water,  and  after  3  Days  the  Water  is  poured  off,  and  boiled  7  Days  in  a 
Leaden  Veifel,    till  it  come  to  a  thick  granulated  whitilh  Srbftance,  which 

is 
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is  afterwards  redaced  to  a  Calx  in  an  Oven, 
qua  foffisj  Of  the  feparating  Water  ufed  at 

They  haw  divers  ways  of  taking  the  Gold  out  of  its  Ore,  by  burning 
the  Ore,  by  melting,  by  adding  Silver  Ore  and  other  Minerals,  Sand,  and 
Lead,  as  tbey  find  the  Ore  fluid  or  fix'd.  But  without  Lead  they  proceed 
thus  : 

Tliey  break  and  pound  the  Ore  in  Water  very  doe ;  then  wafh  it  lokn^ 
and  lay  it  in  Pow4er  upon  Cloths,  and  by  the  gentle  oblique  defcending 
of  the  Water  over  it,  and  their  continual  ftirriog  it,  the  earthy,  clayilh, 
and  lighter  parts  are  wafh'd  away,  while  the  heavier  and  metalline  remain 
in  the  Qoths.    Thefe  Cloths  are  afterwards  wafh'd  ctean  in  feveral  Tubs» 
and  the  Water,  after  fome  fettling,  poured  oflF.from  its  Sediment,  which  Se- 
<iimeot  is  again*  wafli'd^  and  ftirred  up  in  fewral  Vc^els  and  Troughs,  till 
at  length  tbey  fprinkle  Quickfilver  upon  it,  and  knead  it  well  together  for  an 
Hour :  and  then  walhing  it  again  in  a  Wooden  Veflel,  after  the  feparating 
of  much  of  it  which  the  Qui<»ilver  touches  noc,  by  ftriking  ibis  Veflel  a« 
gainft  their  Leg,  they  bring  the  Gold  and  Quickfilver  together,  in  an  Amal- 
gama,  to  one  Comer  of  it.    From  this  Amalgama  they  flrain  as  much  of  the 
Quickfilver  as  they  can,  thro  coarfe  Cloths  firfl^  and  then  thro  fine ;  th^n 
they  pntJlie  Mafs  remaining  upon  a  perforated  Plate,  which  they  fet  over 
a  deep  Pan  placed  in  the  Earth,  in  the  bottom  of  which  Pan  they  alfo  put 
i^ickfilver.     This  Pan  di^r  cover,  and  Inte  the  Cover  well :  and  then 
making  a  Charcoal  Firenpon  it,^  they  drive  down  the  Quickfilver  yet  re« 
maining  in  the  Gold,  to  the  reft  in  the  bottom  of  the  Pan ;  then  taking  out . 
the  Gold,  they  caft  it  into  the  Fire,  that  it  may  become  purer. 

Concerning  Cranach  Gold,  I  cannot  learn  that  there  is  any  fuch  Gold,  or 
Place  where  Gold  is  digg'd,  in  Hmgary ;  bnt  in  Germmtf  I  think  there  is, 
for  Afficola  mentions  fuch  a  Place  as  Golde^Cranamm^  and  another  call'd 
GoUe-Orona. 

CXIL  It  is  evident  from  undoubted  Experiment^  that  Gravity  is  in  all  Tbee$ttremi, 
Bodies  proportionable  to  the  quantity  of  Matter  in  each,  and  there  is  no  Jl^liJJ;^' 
fuch  thi w  as  a  Propenfion  of  lome  more,  others  lefi,  towards  the  Earth's  in  uvaw^ 
Center  i  (mce  the  Inu>ediment  of  the  Air  being  removedyall  Bodies  defcend,  "f^l^ 
be  the V  ever  (b  loole  or  compact  in  Texture,  with  equal  Velocity*    It  fol- Pamdes  0/ 
lows  therefore,  that  there  is  fcven  times  as  much  Matter  in  Gold  as  in  a  $2?  Ednl^J 
Piece  of  Glafs  of  the  iame  Magnitude  (their  Specifick  Gravities  being  mix^yT  n. 
nearly  as  Seven  to  One)  and  confequently,  that  at  leaft  fix  Parts  of  feven  in  '^^  P-^*^ 
the  bulk  of  Glafs,  muft  be  Pore  or  Vacuity.    This  fome  Favourers  of  the 
Atcmical  Pbihfofhy  have  endeavour'd  to  folve,  by  fuppofing  the  primary  or 
conftituent  Atoms  of  Gold  to  be  much  larger  than  thofe  of  other  Bodies, 
and  confequently  the  Pores  fewer. 

In  order  to  examine  the  Magnitude  of  thofe  Atoms,  I  informed  my  (elf 
among  Wire*drawers,  that  the  very  befl  doubIe*gilt  Wire  was  made  out  of 
Cylindrick  Ingots  four  Inches  in  circumference,  and  28  Inches  long,  which 
weigh  16  Pounds  Troy  ^  on  thefe  they  beftow  4  Ounces  of  Gold^  that  is,  to 
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every  48  Ounces  of  SUvef,  one  of  Gold :  and  that  2  Yards  of  the  Saper  fi  ne 
Wire  weighs  a  Grain.  Hence  at  firft  fight  it  appeared,  that  the  length  of 
98  Yards  is  in  weight  49  Grains,  and  that  a  fingle  Grain  of  Gold  covers  the 
faid  98  Yards,  and  that  the  looooth  part  of  a  Grain  is  above  -f  of  an 
Inch  long;  which  yet  may  be  adually  divided  into  10,  and  fo  the 
1 00000th  part  of  a  Grain  ot  Gold  be  vifible  without  a  Microfcope.  And 
by  means  of  the  Specifick  Gravities  of  the  Metals,  viz..  Silver  10 --  and 
Gold  i8<f.  I  found  the  Diameter  of  fuch  Wire,  the  -^  part  of  an  Inch, 
and  its  Circumference  the  rrr  P^^  -  ^"^  ^^^  Gold  in  thicknefs  not  to  ex- 
ceed the  Trrrri-  p^rt  of  an  Inch ;  whence  it  may  be  concluded,  that  the 
Cube  of  an  hundredth  part  of  an  Inch  would  contain  above  243  3000000  (or 
the  Cube  of  1345)  of  fuch  Atoms.  And  yet  tho  the  Gold  be  (Iretcht  to  fo 
great  a  Degree  as  is  here  demonftrated,  it  fliews  it  felf  of  fo  even  and  uni- 
ted a  Texture,  as  not  to  let  the  white  Colour  of  the  Silver  under  it  appear 
(even  with  a  Microfcope)  thro  any  the  leaft  Pores ;  which  argues  that  even 
in  this  exceeding  thinnefs^  very  many  of  thofe  Atoms  may  ftill  lie  one  over 
.    the  other. 

a  Wuhrd  CXIII.  1.  An*  166^.  1  travelled  into  the  Kingdom  of  Mexico^  under 
gu/HS   ^^^  Charafier  of  a  Bifcaneer^  and  remained  in  that  Country  about  two 

Mexico;  My  YearS. 

c%^/m^  Some  of  the  Mine-men  ihewed  me  certain  Stones,  gathered  in  great  a- 
«fSeTii]e.D.  bundance  in  the  Mines  of  Tafcc*  which  they  would  have  to  be  Ame« 
♦'•p-8'7.  thyfts. 

There  is  a  famous  Cave,  fome  Leagues  from  Mexico^  on  the  North-weft 
fide  of  the  City  beyond  the  Lake.  I  found  it  (ituated  fomewhat  high,  in  a 
place  very  convenient  for  Generation  of  Metals.  The  Light  of  a  Candle 
loon  difcovered  to  me  on  all  fides,  but  efpecially  above  my  Head,  a  glifter- 
ing  Canopy  gilded  with  a  kind  of  Leaf*Gold.  I  heaped  together  a  quantity 
of  the  Mineral  mixt  with  Sand,  and  fcraped  alfo  from  the  Superficies  of 
the  Earth,  a  quantity  of  the  fame  kind  of  Mineral  Leaves  ;  none  of  which 
exceed  the  breadth  of  a  Man's  Nail ;  and  with  the  leaft  handling  they  di- 
vide themfelves  into  many  leiTer  Spangles ;  with  a  little  nibbing  they  leave 
ones  Hand  all  gilded  over  like  Gold,  and  they  equalize  the  moft  refined 
Gold  upon  the  Touchftone* 

It  is  reported  that  the  antient  Indians  knew  how  to  make  ufe  of  this  Mi- 
neral.  But  the  Spaniards  have  never  been  able  to  reduce  it  into  a  maflfy  Form 
by  the  Violence  of  the  Fire,  or  feparate  it  from  heterogeneous  Subftances 
by  the  mild  Tryal  of  Quickfilver.  Some  indeed  of  thefchoiceft  Mines  of  Sil- 
ver and  Gold,  are  almoll  of  the  like  nature,  till  the  Impediments  are  remo^ 
ved,  which  are  certain  mineral  Vifcofities,  that  fometime  by  their  oleagi- 
nous Fatnefs,  and  at  other  times  by  a  fretting  Acrimony,  hinder  the  Ingrefs 
of  the  Mercury. 

To  find  out  Jtherefore  a  Cure  for  this  Difeafe,  I  began  to  make  Experi- 
ment on  the  Sand,  which  had  been  the  Matrix  of  the  Mineral.    I  try'd  it  in 
a  ftrong  reverberating  Fire^  but  it  did  not  afford  any  vifible  Fiunes*    I  then 
^  boiled 
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boiledfomeof  itlnWater,  and  having  poured  that  oflF,  lobferved  the  Akali 
Icftafcer  the  Water's  Evaporation :  And  thereby  I  difcovcred,that  it  abound- 
ed rather  in  fulphureous  Unduoufnefs,  than  faline  Acrimony.  Finding  this, 
I  applied  firft  the  Quickfilver  mingled  with  the  ordinary  Magiftrals  (as  they 
call  them)  ufed  in  that  Country  to  curb  and  break  the  Force  of  the  fulphu- 
reous Impediments.  But  perceiving  thefe  to  be  of  no  effc&,  I  encouraged 
the  Quickfilver  nvith  the  Cafut  mortuum  of  Vitriol  or  Salt-petre^  (kept  as  a  fe- 
cret  among  the  chiefeft  Mine-men)  but  with  as  little  Signs  of  the  Mercu- 
ry's Operation  as  before.  Then  I  boil'd  my  Mixture  over  the  Fire ;  a  way 
found  out  in  Peru  in  fuch  difficult  Cafes ;  but  all  to  no  purpofe.  Then  I  de- 
vifed  a  way  to  torment  it  with  a  corrofive  or  ordinary  feparated  Water,  im^ 
pregnated  with  common  Salt,  and  it  made  a  Diilblution  exadly  like  that  of 
Gold :  But  having  fteamed  away  the  Aqua  fintisj  I  found  a  Dirt  fomething 
yellow,  out  of  which  with  diftilled  Vinegar,  enforced  with  its  own  tartare^ 
eus  Salty  I  extraded  a  Tindure  more  curious  than  ufeful. 

An  experienced  Mineralifl  cemented  it  with  the  Powder  of  vulgar  Sul- 
phur, firatum  fuper  ftratumy  and  this  in  a  moderate  Fire,  for  3  Days  together ; 
hoping  the  Sulphur  would  confume  all  the  Impediments,  which  kept  the  Mer- 
cury from  entring  :  But  (as  I  told  him  beforehand)  it  only  ferved  to  clog 
the  matter  with  more  fulphureous  Unduofity  than  it  had  before. 

2.  When  Silver  is  generated,  as  commonly  'tis,  in  certain  rocky  Stones  ^^' *'/' <5f 
abounding  with  bituminous  corrofive  Mixture,  fo  as  'tis  impoffible  to  free  itfep!^!^ng^ 
totally  from  its  corrupt  Afo/»-£x  by  the  violent  way  of  melting,   whatever  •^•'^''^  A«?» 
auxiliary  Ingredient  may  be  added,  as  Lead  and  artificial  Salts,  and  the  \hJfame  ^ 
like,  becaufe  thofe  fulphureous  and  vitriolick  Compounds  (in  the  way  of  Fu-  EngiifliGr»-' 
fion)  meeting  together  with  the  Silver,  fu  blime  part  of  it  away,  in  a  vola-  p.  8^*^  *^ 
tile  Fume,   by  their  corroding  Acrimony,   calcinating  and  vitrifying  the 
other  part,  and  robbing  the  Artificer  of  half  his  Gain  ;    in  this  cafe  the  ufe 
of  Quickfilver  is  found  moil  advantageous.    They  praftife  thus  : 

Having  reduced  the  Ore  into  fmall  Stones,  they  calcine  it  firfl  in  a  rever- 
berating Oven,  yet  with  a  moderate  Fire  for  fear  of  Fufion,  and  driving  a« 
way  into  the  Air  part  of  the  Treafure  ;  the  volatile  parts  being  by  nature 
not  perfe&ly  mixt  fer  minima  with  the  fixt,  as  they  afterwards  come  to  be  by 
Induffary  and  Art.  And  I  have  heard  fomeof  the  more  intelligent  Minera- 
lifls  fay,  that  they  ;udg  their  metallick  Labours  and  Operations  to  be  many 
times  not  fo  much  a  reaping  of  Silver  ready  made,  as  a  kind  of  artificial 
compounding  and  bettering  of  that,  which  Nature  had  left  difperfed  and 
imperfefk* 

This  Calcination  ferves  chiefly  to  free  the  Mineral  from  many  Infirmities, 
that  hinder  the  Operation  of  the  Quickfilver  ;  audit  ferves alfo  to  difcover 
by  the  Colour  of  the  Fumes  it  yields,  what  corrofive  Mixture  chiefly  abounds 
in  it :  Befides  that,  it  renders  the  Ore  more  tradable  and  pliant  under  the 
Mill-ftone,  which  is  to  reduce  it  to  fmall  Flower,  before  the  Application 
of  the  Mercury.  This  is  chiefly  obferved  in  thofe  Silver  Veins,  that  are  of 
a  hard  and  dry  Complexion  j  yet  thofe  which  are  ufually  more  foft,   a- 
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boimdmg  in  Oleaginous  Sulphursy  before  burning,  arc  firft  ground  uito  Pow- 
der in  fuch  Mills  as  I  have  often  fcen  in  dafs-houfes,  and  then  they  receive 
a  gentle  Calcination,  the  Mineraiift  minglingtherewith  fuitable  Ii^redicnt& 
Asif  C^.^*)  the  Metal  be  Sulphureous  at^Amimonial,  Raft  and  Drofs  of  I- 
ron  is  found  to  be  an  excellent  Cure  of  this  Diftemper :  If  Martial,  and  a- 
bounding  in  Iron,  then  Sulphur  and  Antimony  reduced  to  Powder.     And 
I  have  found  by  Experiovent  that  Sulphur  has  a  particular  force  to  fbfcen  and 
diflblve  Iron. 

The  Ore  being  ground^  calcin'd  and  curioufly  (ifced,  they  divide  it  into 
feveral  Heaps,  and  then  by  lefl'er  Effays,  they  find  out  how  mudi  Silver  is 
contained  in  every  Heap  ;  where 'tis  very  ordinary  to  "find  only  fix  Ounces  in 
J  00  Pounds;  fomecimes  12,  but  if  it  yield  18,  'tis  eftcemM  a  very  rich  Vein ; 
yec  fometimes  there  are  great  MaiTes  found  all  of  pnre  Silver,  which  is  cai- 
le  d  Virgin  Metal.  Then  proportionable  to  the  Quantity  of  Silver  in  each 
Heap  they  befprinkle  them  with  Qpickfilver,  and  th^t  not  all  at  once,  but 
at  feveral  times,  ftirring  the  Ore  up  and  down*  If  the  Mercury  gives  Signs 
of  being  Tocado  (as  they  call  it)  /•  e*  if  it  appear  mortified,  not  in  fmaU 
and  clear  fpherical  Figures  (which  is  a  good  Prognoftick)  but  in  the  Form 
of  long  Worms  of  a  wan,  pale,  dark,  and  leadiih  Colour,  (which  indicate 
that  the  Ore  abounds  with  Lead  and  Pewter)  it  is  cured  by  certain  Magi- 
ilrals  which  have  for  their  Bafis  or  Matter  Ingredient  calcin'd  Copper  min* 
gled  with  Salt. 

The  Heaps  of  Ore  being  thus  mingled  with  Quickfilver,  they  are  often 
flirred  about,  the  better  to  incorporate  it  with  the  Silver.  I  find,  that  they 
have  none  but  conjedural  Signs  to  know,  when  the  Mercury  haxh  entirely 
performed  its  Office  in  feparating  all  the  Silver  from  thofe  heterogeneal  Sub- 
fiances;  the  Uncertainty  whereof  occafions  often  very  great  Loiles,  efpecial- 
ly  when  they  work  about  Gold ;  for  in  pafling  the  right  time,  the  greateft 
part  of  the  Gold  flies  away  in  a  Fume.  But  when  by  the  Colour  of  the  Mer- 
cury, coagulated  by  the  Silver  in  clear  mafly  Lumps,  they  conje^re  the 
Work  done,  they  walh  it  by  means  of  three  Vefiels  ftanding  in  order  the  one 
under  the  other ;  fo  that  the  Matter  in  the  firft  and  higheft  VelTel  being  wafli* 
ed  and  ftirred  about  with  a  MoUinet,  all  the  Duft  of  the  heterogeneous  Mi^ 
oerals,  that  imbody  not  with  the  Mercury,  is  carried  away  together  with 
the  Water  into  the  other  Veffcls,  and  from  thence  is  quite  thrown  out  by  the 
continual  Current  of  the  Water ;  whereas  in  the  mean  while  the  Silver  in 
/clotted  Lumps,  call'd  PeSasj  is  by  the  weight  of  the  Mercury  depreffed 
^  down  to  the  bottom  of  the  Tubs.  Then  the  Mercury  with  the  Silver  is 
taken  out  of  the  Veflels,  and  diligently  fqueezed  in  cdarfe  and  ft rong  Linen ; 
and  even  with  Strokes  of  a  Beetle,  the  Quickfilver  is  feparated  as  much  as 
may  be  from  the  Silver.  And  this  Mafs  is  afterwards  reduced,  of  Molds  of 
the  fhape  of  the  Indian  Pine  Apple,  into  a  Pyramidal  or  Conical  Figure, 
which  they  call  Pineas  de  Platay  thus  fafliion'd  for  the  eafier  placing  them 
round  about  the  Ridges  of  a  great  Earthen  Vefl'el,  of  the  Form  of  a  blind 
Alembick ;  round  about  the  Top  of  which  a  Fire  being  made,  all  the  reft  of 
the  Mercury  forthwith  abandons  the  Silver,  and  falls  to  the  bottom,  from 
whence  it  is  recovered,  and  kept  for  the  like  ufe.  Laftly, 
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Laftly,  The  Silver  fs  melted  down  with  the  Dga  (as  *tis  callM)  which  the 
KiDg  of  Sfain  allows,  by  which  he  returns  to  the  People  in  Copper  that  fifth 
Part,  which  they  allow  him  of  all  the  Silver. 

I  have  obferved,  that  there  is  a  very  ftrong  offenfive  Smell,  ranker  than 
that  of  Sepulchres,  infome  Mines;  the  Workmen  telling  me^  that  that  is 
one  of  the  chief  Signs  of  a  rich  Mine* 

A  Friend  of  mine  fliewed  me  a  very  pretty  Experiment  more  curious  than  vegetabi* 
gainful ;  it  was  a  continual  budding  forth  of  Silver  in  the  Form  of  a  Branch,  f^^"  ^ 
m  a  Glais,  over  an  indifferent  ftrong  Fire  of  Coals ;  which  Sprouts  being 
clipped  off  with  ScifTars,  and  a  fmall  Supply  of  crude  Mercury  added  to  the 
Matter,  in  a  fmall  time  there  arofe  another  Branch  of  true  Silver,  which 
had  fucked  and  converted  into  metallick  Sprigs  a  confiderable  Portion  of  the 
Quickfilver.  This  Motion,  and  the  Increment  of  new  Silver  Branches,  cea* 
fed  not,  as  long  as  the  Fire  was  continued,  and  frefh  Mercury  applyM,  for 
the  due  Nutriment  of  this  mineral  Vegetation,  This  whole  Complex  of  In- 
gredients is  known  to  confifb  only  ot  vulgar  Aqua  Fartis  (abfl rafted  from 
two  Parts  of  Vitriol,  and  one  of  Salt-petre)  and  Quickfilver,  and  a  fmall 
quantity  of  Silver,  far  lefs  than  you  may  reap  in  a  fmall  time  from  thefe  Sil- 
ver Sprigs:  yet  Gain  there  is  none,  there  being  more  Ekpences  blown  away 
into  Smoak,  by  the  continuance  of  Fire,  in  one  Month,  than  can  be  reco- 
vered kom  this  Silver  Harveft  in  a  longer  time. 

I  am  of  opinion  that  in  all  Tranfmutation  of  Metals,  the  imperfeft  Me^ 
tal  is  not  totally  transformed  into  the  more  perfed,  by  the  Subftance  mixed 
with  it :  But  that  the  Mixture  added  to  the  melted  Metal,  joins  it  felf  (as 
tconteive)  to  thofc  Parrs,  which  being  homogcneal,  fymbolize  together 
with  the  Nature  of  the  more  perfed,  whereby  the  pure  metalline  parts  are 
feparated  from  the  other  heterogeneal  impure  Sulphurs. 

CXIV.  The  End  of  Refining  is  the  Separation  of  all  other  Bodies  from  ihitArtc^ 
Gold  and  Silver,  which  is  pcrtorm'd  four  ways,  i;/a-  by  Parting,  by  the  S^f ^f;  -^ 
Tefl,  by  the  Almond  Furnace  or  the  Sweep,  and  by  Mercury,    i.  Parting  is  Merret.'n. 
done  with  Aqua  Fortis.     Some  Refiners,  to  make  the  Aqua  Fortis,  take  ^^^'  *''^' 
Salt-petre  3  Pound,  zndDantzick  (not  E^lijh)  Vitriol  2  Pound  (forthe£»- 
glijb  Vitriol  makes  a  weaker  Water,  and  a  dirty  coloured  Verditer,  and  wholl^y . 
fpoilsit.)    After  they  are  well  bruis'd  and  mix'd  in  a  Mortar,  then  diflil  100 
Pound  of  the  Materials,  put  into  a  caft  Iron  Pot,  after  this  manner. 

Build  a  Furnace  2  Yards  high  or  more ;  and  at  the  top  place  in  your  Iron. 
Pot :  To  which  fit  a  Head  of  Earth,  like  the  Head  of  a  large  Diftillation 
Alembiclr  for  Chymical  Gils,  which  mufl  have  a  large  Belly,  branching  it 
felf  out  SlnchesfromthelronPot,  into3  Branches;  one  whereof  in  the  midft, 
comes  direftly  flraight  forwarcs,  two  other  lateral  ones  come  obliquely  : 
All  which  Branches  are  4  or  j  Inches  hollow  in  Diameter,and  5  or  5  long.  To 
thefe  Branches  are  fitted  Glafs  Bodies,  narrow  and  hollow  at  both  Ends, 
large  and  globous  in  the  midft.  Thefe  muft  be  exceedingly  well  luted  on 
with  Colcothar,  Rags,  Flower,  and  Whites  of  Eggs.  To  thisfirft  Glafs  Body 
is  luted  on  another  Glafs,  of  the  fame  Figure  and  Size,  and  in  order  Salike 
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lA  all,  till  they  come  to  the  Receiver,  which  is  an  ordinary  Gallon  Glals. 
An  thefe  Rows  o£  Glaffes  lie  on  Boards,  (helving  from  the  Head  to  the  Re* 
ceiver.  The  two  upper  Receivers  or  Glafs  Bodies  need  exceeding  good  Lu« 
ting,  for  the  reft  ordinary  Lute  will  ferve. 

I'he  Lute  ismadeof  good  Loam,  fome  Horfe  Dung,  and  a  little  Coib^i&iir  ; 
altho  the  two  former  do  well. 

A  little  Fire,  and  that  of  Newcaflle  Coals,  does  the  Work.   And  yon  need 
never  break  or  unlute  any  of  the  Receivers,  but  the  lowermoft. 

The  Aqua  Fonis  being  diflill'd  oft^  is  put  into  a  large  earthen  Pot,  and 
there  is  added  of  fine  Silver,  one  or  two  Penny  Weight  (which  is  call'd 
Fixcs^  to  every  Pound  of  Aqua  Fortis^  which  within  four  Hours  will  purge  it 
from  all  Dirt  and  Impurity,  and  make  it  fit  for  Parting,  which  is  thus  done. 
If  their  Silver  gilt  be  fine  enough  for  Wire,  they  only  melt  it  in  a  Wind 
Furnace,  and  caft  it  melted  into  a  large  Tub  of  Water,  that  they  may  have 
it  in  fmall  Pieces;  but  if  it  be  but  Standard,  they  iirfl  fine  it  on  the  Teft. 
Thefe  fmall  Pieces  taken  from  the  Wate/,  being  well  dried,  are  pot  into  a 
Glafs  taper-fafhion'd,  a  Foot  high,  and  feven  Inches  at  the  bottom;  and 
then  the  GlafTes  are  charged  with  Aqua  Fbnis  about  two  thirds  of  it,  and  fet 
in  a  Range  of  Iron  cover'd  two  Inches  deep  with  Sand,  and  a  gentle  Char« 
coal  Fire  is  made  under  it* 

Small  Bubbles  will  foon  arife,  and  the  Water  alfo  run  over.  If  fo,  they 
take  off  the  GlafTes,  and  hold  them  till  it  does  defervefcere^  or  elfe  poor  oat 
fome  of  it  into  a  Veffel  which  is  at  hand. 
If  Lead  be  mixt  with  it,  they  cannot  keep  it  from  running  over. 
When  the  Water  hath  been  once  quieted  from  this  Ebullition,  it  will  rife 
no  more. 

The  Greennefs  of  the  Water  manifefleth  the  quantity  of  G>pper  contain-^ 
ed  in  it. 
If  the  Water  boil  over,  'twill  penetrate  the  Bricks  and  Wood. 
They  commonly  let  it  fland  a  Night  on  the  Iron  Range,  with  a  gentle 
heat  under  it,  and  in  the  Morning  ioftly  pour  off  the  Water  impregnate 
with  all  the  Silver ;  all  the  Gold  lying  like  black  Dirt  at  the  bottom ;  which 
being  wafhed  out  is  put  into  fmall  Parting-Glafles,  and  fet  over  die  Sand 
with  their  Conduit  Water  for  an  Hour,  and  then  the  Water  poured  off.  This 
is  repeated  5  or  tf  times,  to  feparate  the  Salt  from  the  Gold,  which  is  now 
£t  to  be  melted,  and  caft  into  Ingots. 

To  regain  the  Silver,  they  have  large  round  Walhing  Bowls,  lined  with- 
in with  melted  Roiin  and  Pitch  (for  otherwife  the  Water  would  eat  the 
Wood  and  penetrate  the  fides  of  the  Bowl)  covered  with  Copper  Plates  10 
Inches  long,  6  wide,  and  half  or  more  thick.  Into  which  Bowls  they  pour 
good  ftore  of  Water  (the  more,  the  better  the  Verditer)  and  then  the  Silver 
Water :  which  working  on  the  fofter  Metal  of  Copper,  leaves  all  the  Silver 
in  moft  fine  Sand  at  the  bottom,  and  fides  of  the  Bowl,  and  Plates  of  Cop- 
per ;  which  being  taken  out,  is  wafhed,  dryed  and  melted  for  any  ufe. 

If  any  Brafs  or  Shroffe  Metal  be  in  the  Plates,  they  gather  very  little  of 
the  Silver ;  the  latter  mixing  with  the  Silver. 
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With  the  Copper-water,  poured  off  from  the  Silver  and  Whiting,  Verdi- 
ter  is  made  thus.  They  put  into  a  Tub  a  hundred  pound  weight  of  Whiting, 
and  thereon  pour  the  Copper- water,  and  ftir  them  together  every  Day  for 
fome  Hours  together.  And  when  the  Water  grows  pale,  they  take  it  out,  and 
fct  it  by  for  farther  ufe,  and  pour  on  ipore  of  the  green  Water  ,•  and  fo  con- 
tinue till  the  Verditer  be  made:  which  being  taken  out,  is  laid  on  large 
pieces  of  Chalk  in  the  Sun,  till  it  be  dry  for  the  Market* 

The  Water  mentioned  to  be  taken  from  the  Verditer,  is  put  into  a  Copper, 
and  boiled  till  it  comes  to  the  thicknefs  of  Wacer-gruel,  now  principally 
confiding  of  Salt-Petre  reduced,  moft  of  the  Spirit  of  Vitriol  being  gone 
with  the  Copper  into  the  Verditer  j  a  Dilh  full  whereof  being  put  into  the 
other  Materials,  for  Aqua  fortis^  is  re-diftilled,  and  makes  a  double  Water, 
almoil  twice  as  good  as  that  without  it. 

2.  By  the  Teft,  all  Metals  are  feparated  from  Silver  except  Gold,  becaufe  ji,^  r^fi^ 
they  fwim  over  it,  when  they  are  all  melted  together. 

The  Teft  is  thus  made.  They  have  an  Iron  Mould,  oval,  and  two  Inches 
deep.  At  the  bottom  hereof  are  3  Arches  of  Iron,  fet  at  equal  Diftances, 
7.  Fingers  wide,  if  the  great  Diameter  of  it  be  14  Inches  long,  and  fo  pro* 
portionably  in  greater  or  leffer  Tefts.  This  Cavity  they  fill  with  fine  Pow- 
der of  Bone-Alhes,  moiftened  with  Lixivium,  made  with  Soap-A(hes. 
Some  ufe  Cakes  of  Pot-Aflies,  or  other  Afhes  well  cleanfed,  and  fo  preffed 
well  together  with  a  Muller,  that  it  becomes  very  clofe  and  fmooth  at  the 
Top.  There  is  left  above,  a  Cavity  in  the  midft  of  it  to  contain  the  mel- 
ted Silver.  This  Cavity  is  made  greateft  in  the  middle,  for  the  Bone-Aflies 
come  up  parallel  to  the  Circumference  of  the  Mould,  only  a  fmall  Channel  in 
tiiat  end  Vrhich  is  moft  remote  from  the  Blaft,  for  the  running  off  of  the 
bafer  Metals,  and  fo  is  made  declive  to  the  Center  of  the  Teft,  where  ^tis 
not  above  half  an  Inch  deep* 

The  Teft  thus  made,  is  let  annealing  24  Hours,  and  then  'tis  fet  in  a 
Chimney  a  yard  high  parallel  almoft  to  the  Nofe  of  a  great  pair  of  Bellows  ; 
and  then  therein  i^  put  the  Silver,  which  being  covered  all  over  with  Bil- 
lets of  barked  Oak,  the  Blaft  begins,  and  continues  all  the  while  ftrongly. 
The  Lead  purify'd  from  all  Silver,  (which  they  call  the  Soap  of  Metals) 
firft  put  in,  melts  down  with  the  Silver,  and  then  the  Lead  and  Copper 
fwim  at  the  top,  and  run  over  the  Teft ;  whofe  Motion  the  Refiner  helps 
with  a  long  Rod  of  Iron,  drawn  along  the  furface  of  the  Silver,  towards 
the  fore-mention'd  Slit,  and  often  ftirring  all  the  Metal,  that  the  impurer 
may  the  better  rife.  And  by  continuing  this  Courfe,  Separation  is  made 
in  2  or  3  Hours. 

The  greateft  part  of  the  Lead  files  away  in  Smoke. 

If  the  Lead  be  gone  before  all  the  Copper,  'twill  rife  in  fmall  red  fierv 
Bubbles;  then  they  fay  the  Metal  drives,  and  they  muft  add  more  Lead. 
The  force  of  the  Blaft  drives  the  higher  Metals  to  the  lower  fide  of  the 
Teft,  and  helps  its  running  over. 

When  the  Silver  is  fully  fined,  it  looks  like  moft  pure  Quickfilver;  and 
then  they  take  off  their  Sogs,  and  let  it  cool.    In  the  cooling,  the  Silver 
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will  frequently  from  the  Middle  fpring  up  in  fmall  Rays,  and  fall  down 
again.  If  moift  Silver  be  put  into  that  vfluch  is  melted,  'twill  fpring  into 
the  Fire. 

A  good  Teft  will  ferve  2  or  3  Firings. 

So  foon  as  the  Silver  will  hold  together,  they  take  it  out  of  the  Teft,  and 
beat  it  on  an  Anvil  into  a  round  Figure,  for  the  melting  Pot,  which  bdng 
fet  in  a  Wind  Furnace  furrounded  with  Coal,  and  covered  with  an  iron 
Cap  that  no  Charcoal  fall  into  it,  is  then  melted. 

If  any  Drofs  or  Filth  be  in  the  Melting  Pot,  they  throw  in  fome  Tiuca^ 
which  gathers  the  Drofs  together,  that  it  may  be  leparated  from  it. 

Thele  melting  Pots  are  never  burned,  but  only  dried,  and  iaft  a  whole 

Day,  if  they  be  not  fuffered  to  cool;  but  if  they  once  cool,  they  in&Uibly 

crack. 

jhfoH'         3 .  In  the  Almond  Furnace,  or  Sweep,  all  forts  of  Metals  arc  feparated 

mond  Vur-  from  Cinders,  parts  of  melting  Pots,  Tefts,  Brick,  and  all  other  harder 

^^^*        Bodies ;  which  mufl  be  firft  beaten  into  (mail  pieces  with  a  Hammer  on 

an  Iron-Plate. 

Thofe  which  ftick  but  fuperficially  to  the  Silver,  they  wafli  oflF  thus: 
They  have  a  wooden  round  Inftrument  two  Foot  wide,  fomewhat  boUow 
in  the  middle,  with  a  handle  on  each  fide  ;  on  this  they  put  tbe  Ma- 
terials, and  hold  them  in  a  Tub  of  Water  below  the  Surtace;  and  fa 
waving  it  to  and  fro^  all  the  lighter  and  loofer  Matter  is  feparated  fi-om 
the  Metal. 

The  Furnace  is  6  Foot  high,  4  Foot  wide,  and  2  Foot  thick,  made  of 
Brick  :  having  a  Hole  in  the  midu,  at  the  top  8  Inches  over,  growing  nar- 
rower towards  the  bottom  of  it,  where  on  the  Fore-part,  it  ends  in  a 
fmall  Hole,  environed  with  a  Semicircle  of  Iron,  to  keep  the  molten  Me- 
tal. About  the  middle  of  the  Back,  there  is  another  Hole  to  receive  die 
Nofe  of  a  great  pair  of  Bellows. 

When  the  Furnace  is  annealed  with  Charcoal  and  hot,  they  throw  two 
or  three  Shovels  of  Coals  to  one  of  the  forementioned  Stuflf,  and  Co  pro- 
ceed during  the  whole  Work,  which  continues  three  Days  and  Nights> 
without  Intermiflion.  After  eighty  or  ten  Hours,  the  Metal  begins  ta 
run ;  and  when  the  Receiver  below  is  pretty  full,  they  lade  it  out  with  aa 
Iron  Ladle,  and  caft  it  into  Sows  in  Cavities,  or  Forms,  made  witb 
Aflies. 

They  frequently  ftop  the  Paffage-Hole  with  Cinders,  to  keep  in  the  Heat  i 
and  when  they  think  a  Quantity  of  Metal  is  melted,  they  unilop  the  hole 
topafs  it  off. 

if  the  Stuff  be  hard  to  flux,  they  throw  in  fome  Slag,  which  is  the  Re- 
crement of  Iron,  to  give  it  Fufion. 

A  ftinking  blue  Smoke  proceeds  from  the  Furnace,  and  all  the  By-Stan- 
ders  put  on  the  colour  of  dead  Men. 

To  get  the  Silver  from  thefe  Metals,  and  to  refine  their  Copper  from  the 
Litharge^  they  now  ufe  no  other  Art  than  that  of  the  Teft. 


1 


4-^  By 
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4-  By  Qjiictfilver,  the  filings  of  Gold  and  Silver  are  feparated  from  ^  ii*^t- 
Duft,  &c.  This  Duft  is  put  into  a  Hand-Mill  with  Quickfilver,  and  being  ^'''^• 
continually  turned  upon  that  and  the  Metals^  an  Amalgama  is  made  of 
them,  and  fair  Water  poured  in,  carries  off  the  Duft,  as  it  runs  out  again 
by  a  fmall  Quill. 

This  Amalgama  is  put  into  an  Iron,  with  a  Bolt-head  fet  into  the  Fire, 
having  a  long  Iron  Neck  3  Foot  long,  to  which  is  fitted  a  Receiver.  The 
Fire  diftills  oft'  the  Mercury  into  the  Receiver,  and  the  Gold  and  Silver  re- 
main in  the  Bolt-head. 

CXV.  I.  TherewastakenofCrownGoIdCwhichis,  astheycallit,  of  22 -Bjt/^fri- 
KeratsFine,  or^-Jj  and  the  Alloy  is  part  Silver,  part  Copper,  more  of  the  JJI^"^',^^ 
Copper  for  the  moft  part)  to  the  quantity  of  178  Grains*   This  was  melted  GoUwith 
down  with  a  Ounces  and  2  Drams  of  Antimony  (about  6  times  as  much  as  J^^^'Tnac*. 
the  Gold.)  And  becaufe  the  Gold  was  put  in  Plates,  for  the  more  certain  coddird.  n. 
melting  and  mixture,   the  firft  Regulus  of  Gold  being  feparated  from  the  »3^*P'9^3' 
Antimony,  both  were  powdered  apart,  and  the  Regulus  in  the  Melting- Pot 
laid  upon  the  fame  Antimony,  and  fo  both  melted  down  again.    In  both 
which  Meltings,  fuch  an  Heat  was  given,  as  made  all  of  a  clear  Light, 
t^ven  red  hot  and  boyling.     Then  the  Pot  was  taken  out  of  the  Fire,  and 
all  permitted  to  feparate,  fettle  and  cool  in  it.    Upon  the  breaking  the 
Pot,  the  Gold  (being  very  diftind  in  the  bottom,   and  eafily  feparated 
from  the  Antimony)  weighed  i5j  Grains. 

N.  B.  That  this  way  of  cooling  all  in  the  Pots  wasobferved  in  all  the  foN 
lowing  Experiments,  for  the  more  certain  feparation  and  fettlement  of  the 
Regulus,  without  Effofion  into  the  Antimony-Horn,  (as  they  call  it)  or  hoi* 
low  Iron  Cone.  Which  Eflfufion  by  confounding  and  cooling  the  Mixture^ 
may  be  fome  hindrance  to  a  moreperfed  Separation.  And  to  be  fure,  in  the 
bottom  of  the  G)ne,  there  is  always  a  thin  Cruft  of  the  crude  Antimony, 
troublefome  to  be  feparated,  without  taking  off  fome  part  of  the  Regulus. 

Nm  alfo,  that  Borax  was  ufed  in  every  Pot,  for  prevention  of  the  flick- 
ing of  the  Regulus  to  the  bottom^  and  the  Antimony  to  the  fides  of  it,  fo 
that  both  were  gotten  otf  clean,  and  in  full  quantity. 

Of  the  Regulus^  a  piece  was  broken  off,  which  weighed  384  Grains; 
and  was  kept  to  be  refined  upon  the  Coppel  apart  i  the  Weight  of  the 
remainder  therefore  was  1244  Grains,  which  being  powder'd  and  put  up- 
on 2-7  Ounces  of  frefh  Antimony  and  melted  down,  the  Regulus  weighed 
74  Grains* 

The  other  Pieces  of  384  Grains  being  refined  on  a  Coppel,  from  the  Anti- 
monial  Subflance  mixed  with  it,  (by  Exhalation,  promoted  fome  time  with  a 
blafl  upon  it,  efpecially  toward  the  latter  End,  as  in  all  the  following  Expe- 
riments of  refining  upon  the  Coppel,  304-  gr*  and  upon  melting  with  Borax  in 
a  Crucible)  lofl  not  above  half  a  grain*  So  that  tne  weight  of  the  whole  to 
the  Gold  it  held,  was  as  384.  to  30T,  or  the  Goldalraofl  4  of  the  whole. 
The  latter  Regulus  weighing  74  gr.  being  refined  in.  the  fame  manner, 
y  G  g  g  g  a  weighed 
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weighed  63  gr.  the  Gold  holding  proportion  to  the  whole,  as  6$  to  74  ; 
that  is,  near  upon  4  of  the  whole.  So  that  the  fame  Regulus  of  Gold  and 
Antimony,  in  paffing  thro  new  Antimony,  tho  it  lofe  in  Weight,  yet  it  is 
richer  in  Gold ;  and  appears  fo  to  Senfe,  being  of  a  redder  Complexion^ 
more  tough  and  harder  to  powder. 

Both  the  parcels  of  Antimony  were  feverally  mixed,  with  equal  Weight 
both  of  Tartar  and  Nitre,  and  then  fired,  and  fo  reduced  to  a  Regulus; 
Then  the  Regulus  of  each,  exhaled  and  blown  oflf  upon  Coppels.  Of 
the  firft  parcel  of  Antimony  wherewith  the  Gold  was  firft  melted,  the 
Regulus  being  exhaled,  there  remained  in  Gold  36  gr.  Which  upon  melt- 
ing in  a  Crucible,  loft  fomewhat,  but  fcarce  half  a  gr. 

Of  the  fecond  Parcel  of  Antimony,  wherewith  the  firft  Regulus  of 
Gold  and  Antimony,  weighing  ii^igu  was  melted,  there  remained  in 
Gold  27  gr. 

All  the  other  Parcels  were  fine  Gold  to  Senfe,  upon  the  touch,  only  that 
out  of  the  firft  Antimony  was  apparently  unfine  and  pale,  from  the  Silver 
in  the  original  Alloy  mixed  with  it,  as  appeared  by  comparing  on  the 
Touch-ftone,  with  fovereign  Gold  allayed  with  Silver ;  holding  (to  the  Judg- 
ment of  Senfe)  about  a  4th  part  of  Silver,  as  the  Sovereign  Gold  doth  a 
6th.  Neither  was  it  altogether  free  from  Copper ;  becaufe  upon  nealing,  it 
always  turned  black  on  the  Surface.  But  for  the  more  exad  Difcovery,  it  was 
taken  and  firft  refined  with  Lead  upon  a  Coppel,  for  feparation  of  any  Cop- 
per that  might  be  in  it.    Upon  which  Operation,  it  came  forth  334.  Grains, 
which  was  a{.  Grains  lefs  than  it  was  before.   Atterwards  this  laft  was  mel- 
ted, with  betwixt  two  and  three  parts  of  Silver,  and  fo  wrought  in  ^^xr/i- 
firtisj  for  feparation  of  the  Silver :    And   there  remained  in  Gold  but 
a  84  Grains,  and  yet  it  appearM  upon  the  Touch  not  fine,  but  paler  thaa 
fine  Gold,  and  deeper  than  Crown  Gold  allayed  with  Silver.    So  that 
what  remained  in  it,  wasneceiTarily  of  Silver,  and  it  might  be  eftimated 
about  twenty  three  Kerats  fine,  or  to  hold  in  fine  Gold  about  twenty  /even 
Grains.     What  lofs  of  Gold  was  upon  this  refining  with  Antimony,  may 
be  cafily  computed.     Firft,  144-  Grains  for  Alloy,  being  deduded  from  the 
firft  quantity  of  Crovn  Gold,  weighing  178  Grains,  the  Remainder  is 
1 63  4  Grains.    Then  the  feveral  Parcels  of  fine  Gold ,  which  was  recovered," 
and  feparated  from  the  Regulus  of  Antimony  and  Gold,  and  alfo  6rom  the 
Parcels  of  crude  Antimony  reduced  to  Regulus,  are  to  be  added  tc^ether; 
that  is^  30  Grains,  6^  Grains,  27  Grains,  and  27  Grains,  all  which  amoonc 
to  147  Grains,  which  being  deduSed  fix)m  the  firft  quantity  of  1^34,  the 
difference  is  i(?4  Grains,  which  is  more  than  ^44^  or  very  near  a  Tentb> 

Where   and   how   this  lofs  of   Gold  arifeth,  it   appears  thus-     The 
firft  Parcel  of   the  Antimony    was  charged  with   i6^i  Grains  of  fine 
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o£  fme  Goldy  eftimated  to  be  contained  in  the  ^6  gr.  feparated  fromthh 
firft  Parcel  of  Antimony,  being  added  to  the  127  gr,  makes  154  gr.  v^hich  is 
(hort  of  1637  gr.  by  97  gr.  and  fo  much  was  irrecoverably  loft  in  this  Parcel 
of  Antimony. 

Then  the  Piece  of  Regulus  weighing  ii^-j  gr.  melted  with  the  fecond  Par- 
eel  of  Antimony  (in  proportion  to  the  former  Piece  broke  oflf,  weighing  38 
gr.  and  upon  refining  yielding  30  gr.  of  pure  Gold)  muft  contain  98  gr.  of 
the  like  Gold ;  and  fo  much  this  fecond  Parcel  of  Antimony  muft  be  charged 
with.  Towards  which  the  Regulus  weighing  74  gr.,  being  refined,  pro- 
duced 63  gr.  and  that  Gold,  feparated  from  this  fecond  Parcel  of  Antimony^ 
weighing  27  gr.  being  added,  make  90  gr.  fhort  of  the  firft  Qjiantity  charged . 
upon  this  part  of  the  firft  Regulus  by  7  gr. 

Some  lofs  of  Gold  may  be  upon  powdering  of  the  Regulus,  as  alfo  by 
the  Papers  neceflarily  ufed ;  but  the  greateft  lols  was  by  fmall  Sparks,  which  ^ 
continually  fly  up,  while  the  Antimony  is  in  a  boiling  heat  with  the  Gold, 
many  whereof  fly  over  the  Pot  into  the  Fire.  That  thefe  Sparks  were  Gold 
appeared  thus :  when  many  of  them  ftuck  to  an  earthen  Cover,  and  had  - 
coloured  it  of  a  deep-Red^  Aqua  firtis  did  not  fetch  oflf  or  difTolve  any 
thing)  but  Aqua  regis  run  oflf  it  yello'w,  like  a  Solutioa  of  Gold  in  the  fame  -  \ 

Water.  \ 

Some  lofs  of  Gold  may  alfo  be  upon  the  firinc  of  the  Ancimooy  with  ^ 
Tartar  and  Nitre^  which  make,  a  vehement  Conflagration  with  abundant 

Sparkling. 

It  hath  been  fufpeded  that,  fomewhat  of  the  Gold  may  be  dif&patcd  by  t 

the  Blafts  upon  the  Coppels,  in  refining  it  from  the  Antimony  remaining  in< 
it.    But  this  is  not  fo  probable,  becaule  Refiners^  to  give  their  fine  Gold  a 
higher  Colour  for  gildine,  put  to  it  a  third  or  fourth  Part  of  crude  Anti- 
mony, or  of  Regulus  of  Antimony,  which  is  a  conftant  Pra&ice  among  fome 
of  them,  and  with  a  great  Heat  and  ftrong  Blaft  work  it  off;  in  which  v 
Operation,  ia  f6me  Ounces  of  Gold,  they  lofe  not  one  Grain. 

2.  Therewas  taken  of  Crown-Gold  14  if  gr.  which  was  melted  with  j-l-iFiri^fik. 
Ounce  of  Antimony,  and  the  Regulus  weighed  123  gr.  from  this  a.piece>'^Aj?|^ 
weighing  30  gr.  was  broken  oflf,  and  referved  for  refining  by  it  felf ;.  the  ^Jj / 
remainder,  being  93  gr.  was.  melted  down  again  with  the. fame  Antimony, 
being  powdered  and  put  on  the  top ;  and  thereupon  the  Regulus  came  forth^i « 
weighing  9^  gr.  So  that  here  was  no  confiderable  Lofs.    And  there  is 
ground  to  fufped,  that  it  might  be  upon  fome  accidental  Diflference  in  the  ^ 
managing,  that  the  Regulus  did  not  fo  perfedly  foparate  and  fettle^  for  in  < 
all  other  Experiments  of  melting  the  fame  Regulus  again  with  the  fame  \ 
Antimony,  the  Regulus  gained  Weight. 

From  this  fecond  Regulus,  a  Piece  was  broken  oflf  and  referved  for  re* 
fining  apart,  weighing  3^  gr-  the  renuinder  being  55  gr.  was  melted  doWD» 
as  the  former,  and  in  the  fame  Antimony.    Whereupon  the  Regulus  camo^ 
forth  in  Weight  72  gr.  J7  gr.  being  here  gained^ 
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^  The  firft  Piece  of  jb  gr,  being  refined  upon  the  Coppel,  produced  of  fine 

Gold  24  gr.  and  the  ifecond  Piece  of  36  gr.  produced  28  gr.  and  the  Regulus 
(upon  the  third  Melting)  of  27  gr.  produced  55  gr.  So  that  each  of  the 
Pieces  contained  about  4  Fifths  of  Gold,  and  but  one  Fifth  of  Antimonial 
Subftance  in  it^  yet  lofing  fomething  of  that  Proportion  at  each  Melting, 
tho  the  Regulus  gained  Weight  ,•  both  which  are  contrary,  in  repeating  the 
Melting  of  the  Regulus  with  frefh  Antimony,  as  in  the  former  Experiments. 

The  remaining  Antimony  being  reduced  to  a  Regulus  by  firing  with  Nitre 
and  Tartar,  as  before,  and  that  Regulus  exhaled  upon  the  Coppel,  there  re- 
mained of  Gold  19  gr.  This  was  lefs  Fine  than  that  fetched  out  of  the  firft 
Antimony  in  the  former  Experiment.  But  this  Impurity  was  wholly  from 
the  Alloy;  and  upon  refining  it,  firft  with  Lead  upon  the  Coppel  for  fetch- 
ing out  the  Copper,  it  weighed  ijt  gr.  having  loft  ifgr-  and  then  with  the 
Aqua  fortify  after  the  melting  down  with  more  than  the  double  Weight  of 
Silver,  upon  which  Operation  there  remained  1 5  gr.  and  that  not  perfeft 
fine,  but  retaining  fome  what  of  Silver;  but  finer  than  Crown  Gold  allayed 
with  Silver ;  upon  the  touch,  about  23  Kerats. 

Thclofs  of  Gold  is  thus  computed.  From  the  firft  Quantity  of  141  f  gr. 
a  tith  part  or  about  1I7  gr.  being  deduced  for  Alloy,  the  Remainder  is 
1 25^7  gr.  And  the  feveral  Parcels  of  fine  Gold  produced  of  the  Regulus,  ac^ 
cording  to  the  Account  given  in  particular,  being  24  gr.  28  gr.  jy  gr.  14^ 
gr.  all  together  make  12  it  gr.  fliort  of  the  firft  Quantity  by  8i  gr.  or  very 
near  one  Sixteenth. 
ByeschaUng  J.  A  parcel  of  Crowtt-Gold,  weighing  82i'gr.  was  melting  down  with 
AntS^7.  ^°  Ounce  of  Antimony,  and  the  Antimony  was  exhaled  in  the  Crucible  to 
^  p.  960,  a  Regulus.  Then  the  Antimonial  Part  of  that  Regulus  was  exhaled  on  a 
Coppel :  Whereupon  there  remained  84  gr.  or  if  gr.  more  than  the  firft 
Quantity.  This  muft  happen  for  want  of  a  Heat  ftrong  enough  at  laft  to 
force  istfr  all  the  Antimonial  Subftance-  Whence  afterward,  upon  melting 
in  a  Crucible,  it  came  forth  80  gr.  the  2f .  wanting,  being  lefs  than  the 
leaft  part  of  the  Proportion  of  Copper,  that  muft  be  in  it,  according  to 
the  ufual  Alloy  of  Crown  Gold.  And  that  there  remained  Copjter  in  this 
Gold,  appeared  by  the  black  Complexion  of  it  upon  nealing ;  as  alfo  by 
the  lofs  upon  working  it  with  Lead  on  a  Coppel  ,•  whereupon  it  came 
forth  only  j6  gr. 

Sa  that  Antimony  in  a  far  greater  Proportion,  doth  not  fo  much,  as 
Lead,  in  exhaling  or  feparating  Copper  from  Gold  ,•  if  the  Work  be  done 
meerly  by  Exhalation ;  but  doth  only  retain  it  with  it  felf,  whilfl  the 
Gold  feparates  and  iettles  in  a  Regulus  at  the  bottom.  Neither  is  it  fo  de^ 
ilroyedj  but  that  it  may,  in  part  at  leaft,  be  united  to  the  Gold  again. 
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CXVI.  Papers  o/  hfs  General  Ufe^  Omitted* 

1.  Articles  of  Inquiries  concerning  Mines  j  by  Mr.  Rjub.  Ba^U.  .     o.  jp.mjo: 

2.  Some  ufes  of  Vaults  and  Cold  drnfervatories  in  difcovering  Minerals,  n/^puj^. 
intimated,  by  Dr.  5ra.J5frf/^. 

3.  Several 'Co/i/-5orrfi5j  nwc  Leeds  in  Torijhirey  in  the  Tear  KJyp,  for  the  n.+ro.p^s* 
Concerns  of  a  private  Family,  communicated  by  Dr.  M.  Ufier. 

4.  Enquiries  concerning  Quarries  and  Stwes^  and  the  antient  way  of  7^-  n.55.p^oxa.' 
tmw^  Tools y  for  c»t/iif;  Porphyry  and  other  hard  Mkrbtes. 

5.  Several  Curiofities  relating  to  Amber y  lately  fent  to  the  R»  Society  from  o.a4f,p4y. 
Pbilippus  jacobus  Hartmanms ;  and  which  are  now  in  their  Repojhory,  at  Gr^- 

6.  Enquiries  about  the  Satt-Sprif^s  inWorcefterfiire  and  CheJbJre;  by  Dr. ». ao. p.j/^; 

JB^^te.  .      «  , 

7.  Queries  concerning -Sj/it />^/r^.  ».i53.mo. 

8.  The  way  ufed  in  the  Midguts  Dominions,  to  make  Salt  Petre.    Extrac-  "-^-  p-  ^''J- 
ted  from  Mr.  Thevemt^s  Voyages. 

,9.  Some  Natural  Curiofities  fent  the  Royal  Society  from  Sicily  j  by  Dr.  jPtffer  °**^X'P-^s.v 
Sihefier. 

CXVIL  Accounts  0/  Books  Omitted. 

1 .  The  Mundus  Suhterraneus  of  Athanajius  Rircher. 

2.  -4Jwir/i«ior«w  Foffilium,  j«4?  w  Tr/jH»  Hi Idelheimenfi  reperiuntuTy  De^^n.e.^.iofl 
fcriptior  Iconibus  Wufirata;   73.  Frederico  Lachmund  Hildemeimi,    i559* 

in  4f  a. 

3.  Lezzioni  oUaNatura  dele  MoScttty  &c.  Difcourfes  concerning  the  Na- n^a^/.p-s^. 
ture  of  Damps^  by  Leonardus  Capuanus,  a  Member  of  the  Academy  of  the 
Jttveftigantes.    Naples y  i68j.  in  4^0.  . 

4.  Dijfertationes  Medico-Phyjica  de  Antrisl^thiferis;  de Momis  Vefuviiln*  n^t^.^At^. 
cendio ;  ^  fiupendo  Oflium  Coalitu,   /fe  Immam  Hypogaftrii  farcomate,  a 
Bernardo  Connor,  M.D.  Oxon.  idpyJuSw. 

5.  Franc •Travagini,ytt/'^  Obfervationibus  afefaEtis  tempore  Ultimorum  Ter-  n.tfo.p.ioj4.. 
rse  Motuum,   ac  potijjimum  K^gufi^niy  Phyjica  Difquijitioi   feUyGyri'ferra 
JDiumi  Indicium.    Lugduni  Bat.  1669.  in  4/0. 

<^.  Hifioria  &  Meteorologia  Incendii  JEtnxiy  Anno  1669.  Joh.  Alph.  Borelli,  n.7T.p.a2^o.. 
Itegio  Julio.  i57o.in4fo. 

7.  Eprfiola  ad  Kcgiam  Societatem  Londinenfem,  qua-  de  NuperisTcrvx-^'^^3'P'h3' 
JAoxihus  differ itury  (y  veraeorum  Caufaeruuntur'  Lend.  1693.  in  4/^. 

8*  A  philofophical  Eflay,  declaring  the  probable  Canfes  of  Stones  in  the  w.8i.p.f03».' 
greater  World,  in  order  to  find  out  the  Caufes  and  Cure  of  the  Stone  in  the 
Xidneys  and  Bladder  of  Men,  by  Dr.  T/jo.  Sherly.  Lond.  in  Svo. 

9.  Hiftoire 
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n^ l^.M^i'  9.  Hiftoire  des  Joyaux  &  des  Principales  RichefTes  lie  P Orient  8c  de PO^ 
cident,  par  le  Sieur  Chapuzeau* 

n.84..p.4x>9r.      lo.  An  Effay  about  the  Origin  and  Virtues  of  Gernms^  by  the  Honoura- 

n.87.pj°*»-  ble  R.Boyle^iq;  LonL  i6j2,  ifl  Svo.     The  fame  in  Latin. 

n.67.?ao39'  1 1  Erofmi  BartholM  Experimenta  CryftaDi  IjUmdid  Dif-Diaclafiici,  qoibus 
mira  &  infolita  RejraElio  decegitur.    Hafma  i66y. 

«.  2«.  M3«-      1 2.  Hiftoria  Ambra-  Grifeay  Auth.  Jufto  Klotio* 

».a^3.pj73-  '3*  Difcriptionde  la  piece  d^Anthergris  que  la  Chambre  d* ^m/l^ri^M  a 
recue  dts  Indes  Orientalesy  pefant  182  Livres :  Avec  un  petit  Traitc  defa 
Origine  &  de  fa  Vertue,  par  Nicolas  Chevalier^  a  Amfter'  1700  in  ^0. 

n.|«,p.ixo*.      14.  Jo,  Ludov.Gavifii  M.D.  CoraSmum  Hiftoria,  Franccfurti  1669.  in  12^. 

B.5i.p^o8.  '5-  The  Natural  Hiftory  of  Nitre^  or  Philofophical  Difcourfe  of  the  Na- 
*  ture.  Generation,  Place,  and  artificial  Extraftion  of  Nitrty  with  its  Vir- 
tues and  Ufes,  by  WiB.  Clark^  Lond.  1570*  in  ivo. 

t^.p.8i«.  16.  Scrutinium  Chymicum  VitrioU.  Auth.  Job.  Genrgio  Trumphh.  Jeaa 
1667.  in  4^0. 

ii47i.p.4i6ft.  1 7-  T^^od.  Kerhringii  M.  D.  Commentarius  in  Currum  Triumpfoalem  Antimo- 
nii  BafiU  VaUntini^  a  fe  Latinitate  donatum.    Amftehdami  167 1.  in  12^. 

B.  17^.  p.         18.  Frederici  Hoffmami  Fred.  Fil.  M.  D.  Exercitatio  Medico-Chymica  de 

"o8-         Cinnabari  Amimonii.   Jjugd.Bnt.  i6%^.in%vo. 

■•^o.p.138^.  19.  De  I^f?^  Lwi^  Diflertatio  Medica  Joamis  Danielis  Majoris,  P.  & 
M.D.   Kiloni  i66j.  invito. 

o.tf5.p,io34.  20.  MetaBogrt^biay  or  an  Hiftory  of  Metals,  by  Jo.  Webftery  Praftitioner 
in  Phyfick  and  Chirurgery,  Lond*  i6yo*  in  ^0. 

n.to8.p.i87.  21.  I.  The  firft  Book  of  the  Art  of  Metahy  written  in  Spamjb  by  Alonfo 
Barbay  &c.  and  Englifi*d  by  the  Right  Honourable  Edward  Earl  of  Sandwich, 
Lond.  i<^74.  in  Bvo. 

ft.top.p.tii.  2.  The  fecond  Book  of  the  Art  of  Metals,  wherein  is  taught  the  common 
way  of  refining  Silver  by  Quickfilver,  with  fome  new  Rules  added  for  the 
better  performance  of  the  lame :  written  in  Spani/b  by  Alonfo  Barbay  and 
Englijb^d  by  the  Right  Honourable  Edward  Earl  of  Sandwicby  Land.  i6j^m 
in  Svo. 

Fh.coi.D.3.      2 2*  Prattica  Minerale  del  Marchefe  Mjrco  Antonio  della  Fratta^  in  Bologna^ 

P'8o-         1678.  in4/a. 

s«if7.p.i89.  23.  Fleta  Minor,  or  the  Laws  of  Art  and  Nature  in  knowing,  judging, 
and  aflaying,  fining,  refining,  and  inlarging  the  Body  of  confined  Me- 
tals, &c^    By  Sir  Jo.  Pettus. 

a.1 3X.P.8 14.  2 4.  A  Touchftone  for  Gold  and  Silver  Wares,  or  a  Manual  for  Goldfmi ths, 
and  all  other  Perfons,  whether  Buyers  or  Sellers,  or  Wearers  of  any  man- 
ner of  Goldfmiths  Work^  eSrc  By  JV.  B.  of  London,  Goldfmith,  in  8vtf. 

i.74.p.ai3a-  ^5*  !7^*«  Joachitni  Becberi  Spirenfis  M.  D-  Experimentum  Chymicum 
Novum,  quo  artificialis  &  inftantanea  MetaBorum  Generatio  &  Tranfmutatio 
ad  Oculum  demonftratur*   Francofurti  16^1.  in  Zvo. 
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CHAP.    IV. 

Magnecicks. 

I.  i^    A    Confidcrable  Loadftone  was  dig'd  out  of  the  Ground  in  Devon- ^^^^ 
jf\  Jbire,  which  weighed  do  /.  It  takes  up  no  great  weight,  yet  itfi'i^lftrre; 
moves  a  Needle  about  p  Foot  diftant.    Some  part  of  it  was  broken  offy^y^-^"^- 
which  being  in  its  proper  Place,  adds  much  Strength  i  for  without  that,  itp^^jf^^' 
moves  not  much  more  than  7  Fooc. 

2.  I  can  affure  you,  that  thofe  Courfes,  Veins  or  Loads,  where  Loadftones'j'  ^-  J- . 
are  found  in  the  lower  parts  of  Devon(hire  (either  as  they  lie  fparingly  here  Ph!coLn!*x; 
and  there  amongft  Iron  Ore,  or  as  they  lie  in  confiderable  Bodies  with  it)  do  p-  ^* 
all  generally  mm  £aft  and  Weft ;  which  is  contrary  to  the  Imagination  of 
.thote  who  have  thought  that  the  Loadftone  gaVe  a  northerly  Diredion,  be- 
caufe  its  natural  Fofition  in  its  Mine  was  (as  they  fancied)  North  and  South. 


%.  Intelligent  Perfonsfay,  That  all  the  perfedion  of  our  Sea-CompaiTes, 
as  yet,  conftfted  in  this.  That  the  Needle  be  touched  by  good  Loadftones, 
and  well  librated,  and  that  the  Variation  be  truly  placed. 

3.  I  have  often  made  Tryal  with  many  Needles,  touching  them  in  each  ^J'^*^- ^^' 
Hemifphere  of  the  Stone,  with  all  variety  of  ways  I  could  imagine,  to  &aA^i^^lit 
if  it  were  pofBble  by  that  means,  to  cauie  any  of  thefe  Needles  to  vary  inP-^78. 
its  Diredion  ;   but  all  of  them  conform^  to  the  Magnetical  Meridian, 
{landing  North  and  South,  as  other  Needles,  that  were  toucht  upon  tho 
very  Pole  of  the  Stone. 

All  Needles  toucht  upon  different  Loadftones  of  feveral  bigneiTes  and 
difierent  Virtue,  in  all  parts  of  the  World,  agree  in  this  Magnetical  Har- 
mony, that  they  all  give  the  fame  Diredions. 

Having  fometimes  drawp  a  Needle  only  over  the  Pole  of  the  Stone,  with- 
in the  fphere  of  its  Virtue,  without  at  all  touching  the  Stone ;  it  hath  re- 
ceived the  fame  diredive  Quality,  tho  not  altogether  fo  ftrong  as  if  it 
had  been  really  toucht  upon  the  Stone  it  felf.  I  have  alfo  tcucht  Needles 
^'ith  faint  ftrokes,  and  other  Needles  withftronger;  all  thefe  Needles  re- 
ceived the  fame  efi'eA  upon  the  Stone,  both  for  ftrength  and  diredion*  But 
the  nature  of  the  Steel,  whereof  the  Needle  is  made,  and  the  Temper  that 
is  given  thereunto,  caufeth  different  Ef&ds,  as  to  the  ftrength  it  receiveth 
from  the  Stone.  So  that  I  can  infufe  fuch  Virtue  into  a  piece  of  Steel,  that  it 
fliall  take  up  a  piece  of  Iron  of  2  Ounces  Weight  or  more;  and  give  alfo  to 
a  Needle,  the  Virtue  of  conforming  to  the  Magnetical  Meridian,  without  the 
help  of  a  Loadftone,  or  any  thing  elfe,  that  hath  received  Virtue  therefrom. 
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Si^rcft^l  4*  ^  ^^^^  ^  Loadftonc  unpolilh'd,  which  attraded  but  meanly ;  and  I 
»7- p.  ^oo!*  heated  a  Lath-Nail  glowing  hot,  nimbly  applying  the  North  Pole  of  the 
faid  Magnet  to  it,  which  (Quickly  took  it  up,  and  held  it  fufpended.  Theo 
I  caft  the  Stone  into  the  Fire,  and  when  it  was  red  hot,  I  applied  the  North 
Pole  to  another  Lath- Nail  cold  and  untouched  before,  which  it  took  up  but 
&intly,  yet  held  it  fufpended.  Two  or  three  Days  after,  I  found  that  the 
Loadftone  attraded  then  as  ftrongly,  as  before  it  was  caft  into  the 


2f*f  R#/Hf  III.  All  the  way  from  England  to  lo  deg.  North  Latitude,  the  North 
%, ,« 4  ^'  Point  of  the  Needle  refpeded  the  upper  end  of  the  Iron^  and  the  SoQCh 
ti^ce4^      Point  the  lower  end,  very  ftrongly. 

i^^Xi  Lat.  9<>  42'  N.  and  Meridian  diaance  from  the  I/t^rfp^  3  a'  W-  The 
urjnfeye-  S.  Poiut  of  the  Needle  did  ftrongly  refped  the  lower  end  of  the  Iron,  but 
mtrr/  J  *j  ^hc  N.  Point  did  not  fo  ftrongly  refpeft  the  upper  end,  as  before.    Lat.  4^ 

n.  33'  N,  and  the  Meridian  Difk.  5^  18' W-  from  the  Lixutrd,  the  North 

»77-p.  "ij*  pQfnt  of  the  Needle  begun  to  decUne  from  the  upper  end  of  the  Iron,  and 
the  South  P^fet  to  encline  more  ftrongly  to  the  lower  end.  Lat  00^  52'  S. 
and  the  Kl^idianDift.  ii9  51"  W»  from  the  Lizutrd,  the  North  Point  of 
the  Needle  would  not  refped  the  upper  end  of  the  Iron,  nor  the  lower  end 
neither ;  but  the  South  Point  did  uill  incline  to  the  lower  end,  tho  not  fo 
ftrongly. 

Lat  5^  17'S.  and  Meridian  Dift.  t$^  9  W.from  the  Ux^dy  the  South 
Point  of  the  Needle  would  turn  to  the  lower  end  of  the  Iron,  about 
two  Points;  but  remore  the  Iron  any  farther,  and  it  would  fl/away 
from  it,  and  refpeft  the  Poles  again ;  but  it  would  not  refped  the  upper 
end  at  2dl ;  neither  would  the  North  Point  refpeft  either  ?., Bat  lay  the  Iron 
Horizontal,  and  let  the  ends  of  the  Iron  refped  the  Poles  of  the  World,  and 
the  North  Point  of  the  Needle  would  turn  to  the  South  end  of  the  Iron, 
and  contrarily  the  South  Point  of  the  Needle  would  turn  to  the  North  end 
of  the  Iron,  and  alter  its  reQ>e&  to  the  Poles  5  or  tf  Points,  and  no  fiirther ; 
but  hold  the  Iron  perpendicular,  and  put  the  middle  thereof  to  the  Needle, 
it  would  ftiU  refpeft  the  Poles. 

Lat.  8^  17  S.  and  Meridian  Dift.  from  the  Uxjtri  17^  3  y'  W.  the  North 
Point  of  the  Needle  would  not  rcfpeft  the  upper  end  of  the  Iron,  but  ra- 
ther forfake  it,  but  the  South  Point  would  llill  fomething  refped  the  lower 
end,  and  alter  its  true  Pofition  about  2  Points ;  but  take  the  Iron  and  lay 
it  aflope  over  the  Compafs,  fo  that  the  upper  end  be  towards  the  South 
Pole,  and  the  lower  end  to  the  North,  and  then  the  North  Point  would  rc- 
fpeft  the  lower  end,  and  follow  it ;  but  if  you  point  tlie  upper  end  to  the 
North,  and  the  lower  end  to  the  South,  the  North  Point  will  forfake  it. 
But  if  you  lay  it  Horizontal,  it  would  do  as  in  the  foregoing  Obfenrations. 

Lat.  I  j^  oo*S.  and  20®  00'  W.  from  the  LizMrd^  the  South  Point  of  the 
Needle  began  to  refpeft  the  upper  end  of  the  Iron,  and  the  North  Poinc 
the  lower  end,  and  followed  it  about  one  point;  but  lay  the  Iron  Horizontal^ 
and  the  North  Point  refpefted  the  South  end  of  the  Iron,  and  contrariwife,  &c. 
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Lat.  20^  20'  S.  and  i p®.  ao'  W.  from  the  Lizard^  the  Stmth  Point  of 
the  Needle  refpefied  the  upper  end  of  the  Iron^  and  the  North  Point  the 
lower  end  pretty  ftrongly,  and  followed  it  3  or  4  Points ;  but  lay  it  Hori- 
zontal, and  it  would  do  as  before. 

Lzt.  29*  2  5' and  13**  10'  W.  from  the  Meridian  of  the  Lizardy  the  South 
Point  of  the  Needle  reQ>eded  the  upper  end  of  the  Iron,  and  the  North 
Point  the  lower  end  ftrongly. 

IV.  I.  It's  known  that  a  Rod  of  Iron  held  perpendicular  to  the  iiorizon,TbePoiirit^ 
or  ioclining,  the  lower  end  is  its  North  Pole,  or  attrads  the  South  end  of  a^/  ^<>'»  ^  h 
Magnetick  Needle;  and  that  the  fame  end  held  upwards,  becomes  a  Soutbp.' ^V;!^'^' 
Pole,  fc.  attrads  the  North  end  of  the  Needle,  and  repels  the  South  end. 

i  call  that  a  mutable  Pole,  which  may  be  North  or  South,  as  you  hold 
it ;  and  a  iixt  Pole  that  which  <io6s  not  chaise  however  you  hold  it. 

2.  The  fpecies  of  the  Pole,  whether  North  or  South,  may  be  found  by 
paffing  the  Iron  Rod  thro  Cork  or  Wood,  and  then  leaving  it  to  fwim  on 
Water,  it  will  turn  to  its  proper  Pole :  But  this  way  is  flow  and  not  nice. 
A  better  way  to  try,  for  infiance  a  North  Pole,  is  to  hold  the  Iron  perpen- 
dicular to  the  Horizon,  and  to  try  whether  being  held  under  the  Ndrth 
end  of  the  Needle,  it  attra£ls  it.  But  a  yet  better  way  is  to  try  whether 
the  upper  cad  of  the  Rod  attrad  the  South  end  of  the  Needle  :  for  Attrac* 
tion  is  more  fenfible  than  Expulfion. 

3.  A  fixt  North  Pole  may  be  made  with  alt  the  Ways  and  Rods  that  you 
can  make  a  fixt  South  Pole ,-  but  not  vice  verfa,  for  there  are  many  Cafos 
wherein  yon  can  make  a  fixt  North  Pole,  but  not  a  fixt  South  Pole :  And 
whatever  way  you  get  a  fixt  South  Pole,  'tis  weaker  than  a  fixt  North  Pole 
made  the  fame  way.  Apfdyiag  a  Needle  to  an  ered  Bar,  beginning  at  the 
top,  and  fo  down,  the  Needle  turns  not  at  the  middle,  but  nearer.  Of 
fome  Rods  you  cannot  make  a  fixt  Sooth  PoJe  primarily »  yet  you  may  con- 
fequentially;  fo  you  may  make  one  end  a  fixt  North  Pole,  and  then  the  9* 
ther  end  of  thoie  Rods  may,  without  more  t^  do,  become  a  fixt  North 
Pole.  But  this  does  not  always  hold,  for  the  one  may  be  a  fixt  North 
Pole,  and  the  other  may  be  a  mutable  Pole. 

4.  Fire  deftroys  ail  fixt  Poles,  fc.  whether  made  by  the  Magnet,  or  other* 
ways ;  but  it  increafes,  or  rather  ieCs  hinders  that  Magnctifm,  which  pro- 
ce^  from  the  Earth ;  fc.  a  Wire  or  Rod  of  Iron  heated  at  one  end,  that 
end  is  a  muuble  Pole,  but  more  v^igorous  while  hot  than  cold.  The  Vi- 
gour of  mutable  Poles  is  more  in  great  than  little  Rods ;  but  'tis  otherwife 
m  fixt  Poles. 

5.  Heat  the  end  of  a  Rod  of  Iron  red  hot  (or  heat  all  the  Rod)  and 
cool  that  ignited  end  Northward,  it  will  be  a  fixt  North  Pole ;  if  cooled  South 
it  becomes  a  fixt  South  Pole.  This  fay  Gilbert  and  others  from  Experience : 
But  I  fay  this  holds  but  in  fome  cafes ;  fc.  if  the  Rod  is  fhort,  you  cannot 
make  a  fixt  Pole  that  way.  ^  Take  a  round  Wire  whofe  Diameter  is  \  Inch, 
and  lengthy  10  Inches,  you  cannot  produce  a  fixt  Pole  by  I^ition ;  but  if 
tbis  Wire  were  loogscrj  as  fiippofe  30  Inches  long,  or  never  fo  mnch.  longer, 
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•tis  capable  of  a  fixt  Pole  by  Ignition.  Again^  take  a  round  Rod  30  Inches 
long,  and  i  Inch  Diameter^  this  Rod  is  not  capable  of  a  fixt  Pole  at  that 
Length,  tho  the  leffer  was  capable  at  that  Length.  And  fo  my  Experi- 
ments give  me  reafon  to  think,  that  there  is  no  Rod  nor  Bar  of  Iron  ever  Co 
chick,  but  which  if  it  had  Length  enough  would  be  capable  of  a  fixt  Pole  by 
bare  Ignition ;  for  of  that  I  only  fpeak  in  this  Paragraph :  And  there  is  no 
Rod  ever  fo  fhort,  but  which  if  you  make  it  fufficiently  thin,  is  capabiesof 
a  fixt  Pole.  So  when  in  a  Rod  I  could  not  obtain  a  fixt  Pole  at  21  Inches 
length  in  that  thicknefs,  I  could,  by  making  the  Rod  thinner,  produce  a 
fixt  Pole  even  in  the  length  of  one  Inch  and  lefs,  and  the  Pole  fhould  be  of 
what  kind  I  pleafed.  The  Terminus^  or  neceflfary  length,  for  every'  thick* 
nefs,  increafes  more  than  you  would  be  apt  to  think. 

6.  Heat  a  Rod,  or  its  end  red  hot,  and  throughly  cool  this  end  down- 
wards or  towards  the  Nadir ,  it  will  have  fomewhat  more  Magnetifm  than 
if  cooled  Horizontally  towards  the  North.  But  the  better  way  is  to  cod  it 
a  little  inclining  towards  the  North.  I  cannot  find  that  multiplicity  of  Ig- 
fiitions  does  produce  more  Magnetifm  than  one  good  Ignition ;  but  it  mmi 
be  throughly  ignited.  Nor  can  I  find  by  many  Experiments,  what  quench- 
ing in  Water  fignifies  to  the  producing  or  hindring  Magnetifm  ;  but  many 
Ignitions  may  accidentally  promote  it  by  purifying  the  Iron. 

7.  Dr.  Power  fays,  that  if  we  hold  a  Rod  Northward,  and  hammer  in  that 
Pofition  the  North  end,  that  will  become  a  North  Pole,  1.  e.  a  fixt  North  Pole: 
contrarily  if  you  hammer  the  South  end.  But  this  is  true  (as  I  faid  befoie 
of  Ignitions)  only  in  Rods  of  a  certain  length  and  thicknefs. 

8.  What  is  faid  of  Hammering  is  to  be  underftood  of  Filing,  Grinding, 
Drilling,  Sawing :  Yea,  a  foft  rubbing,  provided  it  is  long,  will  produce 
fixt  Poles.  The  more  heavy  the  Blows  are,  cateris  faritusj  the  Magnetifm  is 
more.  I  fay,  cateris  faribus^  as  when  the  Blows  be  not  fo  heavy  in  either  Cafe 
as  to  fiat  ,•  for  flatting  the  Iron  produces  more  Magnetifm,  tho  other  things 
don*t  vary.  A  few  hard  Blows  will  produce  as  much  Magnetifm  as  many, 
yet  a  foft  Blow  may  produce  but  little  Magnetifm.  The  utmoft  Magne- 
tifm that  I  could  produce  in  ordinary  Rods  this  way,  did  not  exceed  that 
which  an  ordinary  Loadftone  would  have  infufed. 

9.  Beating  many  Rods  Northward,  whofe  lengths  I  knew  fufficient,  I 
never  failed  of  producing  a  fixt  North  Pole ;  but  hammering  the  fame  or 
like  Rod  Southward,  I  found  that  I  could  not  produce  a  fixt  South  EV>le, 
only  a  mutable  Pole ,-  nay  hammering  one  full  South,  I  oroduced  a  fixed  North 
Pole.  Then  I  thought  the  Reafon  might  be,  that  the  hammerM  South  end 
on  the  Anvil  was  a  little  lower  than  the  end  which  I  held  in  my.  Hand ;  Then 
I  held  the  end  higher,  and  fo  hammering  it  South  upwards,  I  never  fiuled 
producing  fixt  South  Poles  in  proper  Rods. 

10.  Old  Drills  and  Punches  are  fixt  North  Poles,  becaufe  almoft  conftaody 
ufed  downwards :  But  new  Drills  are  either  muuble  Poles,  or  weak  North 
Poles.  When  I  fay  a  new  Drill,  I  don't  mean  one  made  on  the  Spot, 
for  that  is  probably  a  North  Pole,  becaufe  quenched  downwards  in 
^Water  i  bat  then  fiich  Polarity  made  by  bare  Ignition^  is  a  weak  Polc« 

and 
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and  foon  decays  aad  tarns  to  a  nbarable  Pole :  fiot  I. mean  a  Drill,  which 
tho  never  or  little  uTed,  yet  has  been  made  foime  Days  or  Wee&s.  Drill 
with  this  Southward  Horizontally,  and  his  a  Chance  it  you  produce  a  fix'd 
South-Pole,  but  much  lefs,  if  you  drill  South  downwards  :  But  if  you  drill 
South  upwards,  you  may  make  it  a  fix'd  South-Pole. 

11.  The  ftronger  the  Polarity  is,  the  longer  it  will  lail.  A  weak  fix'd 
Pole  may  degenerate  into  a  mutable  Pole,  in  a  Day's  time  ;  yea  I  have 
known  it  in  a  few  Minutes,  while  expofed  to  the  Air,  and  held  in  a  Pofipion 
contrary  to  its  Pole;  on  the  contrary,  we  find  Needles  touched  with  good 
Loadftones,  hold  that  Virtue  a  great  while,  if  kept  from  Air,  and  in  a  me* 
xidian  Site. 

12.  The  Loadftone  it  felf  will  not  make  a  fix'd  Pole  of  any  Iron ;  it  n(iu(l 
have  a  proper  Length  if  'tis  thick ;  or  if  ^tis  (hort,  it  muft  have  a  fufEcient 
thinnefs.  So  ordinary  or  weak  Loadftones  cannot  fix  a  Pole  in  a  thick 
Ihort  Key,  which  yet  they  will  do  in  a  little  Key.  So  in  a  fhort  chick  Iron 
tapering,  a  Loadftone  may  fix  a  Pole  in  the  little  End,  when  it  cannot  in 
the  great  End. 

13 .  When  Ignition,  Hammering,  or  a  Loadftone  cannot  make  fix'd  Poles^ 
it  muft  not  be  thought  that  it  can  do  abfolutely  nothing  on  fuch  Rods ;  for 
even  then  it  may  be  found,  that  there's  an  Etfed  of  Magnetifm  in  them  dif- 
cernable  enough  otherwife,  tho  not  enough  to  make  fix^  Poles. 

14.  When  you  have  the  due  Length  for  making  of  a  fix'd  Pole,  you  will 
find  the  making  one  a  fix'd  North  will  confequently  render  the  other  a 
fix'd  South  .Pole :  But  if  keeping  the  fame  Diameter  of  this  Rod,  you  in* 
creafe  its  Length  enough,  the  making  one  End  a  fix'd  N(Hth  Pole  will  not 
neceffarily  make  the  other  a  fix'd  South  Pole,  but  leave  it  a  mutable  Pole* 
So  if  you  by  a  like  primary  Operation  make  the  fecond  End  a  fix'd  Pole^ 
the  firft  End  will  lofe  its  Fixity,  and  become  mutable. 

I  fay,  there's  a  certain  Length  fuited  to  evetyThicknefs  of  Iron ,-  to  leave 
one  End  mutable,:  while  the  other  is  fix'dj  and  th^  thicker  the  Iron  is^  the 
greater  is  the  Length. 

15.  If  you  farther  increase  the  Length  of  the  fame  Rod,  yon  will  attain 
fuch  Length,  that  when  you  have  fixed  a  Pole  on  one  end,  and  then  go  to 

'  fix  the  other  end,  the  Fixity  of  the  firft  will  not  be  deilroyed^  and  that  end 
become  mutable  as  before ;  hut  the  Fixijty  of  the  firft  End  will  reixnain,  ami 
fo  you  make  both  Ends  two  fix'd  North  Po^es^  or  2  fix'd  South  Poles..  I  fayf 
the  Ihorteft  Length,  (for  there's  no  Terminus  of  the  greateft  Length}  for 
this  is  more  in  thick  than  in  thin  Iron. 

16.  The  aforefaid  Lengths  are  lefs,  according  to  the  Strength  of  Magne- 
tifm ;  fc*  Ignition  requires  a  greater  Length  than  when  a  Rpd  isaduated  by 
aLoadftone,  and  a  Rod  toubhed  with  a  (irong  Loadftone  recjuLc^s^  lefs  Length 
than  one  touched  with  a  weak  one-  '  , 

V.  I- 1  caufed  tf  or  7  feveral  Drills  to  be  made  before  my  Face,  and  the  Bit  Byur.  m-t 
orPointof  every  onei^ecame  aNorth  Pole,  only  by  hardening,  before  they  ever  ^^^^yl^\ 
came  to  be  work'd,  either  in  Iron  or  any  other  Matter,  fo  that  I  cannot  fup- 

pofe 
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pofe  thofe  found  in  a  Shop  to  b$xe  gotten  their  PoUrity  fo  auch  from  tfaeir 
After-ufe  as  from  their  Em  Make. 

1.  That  Pieces  of  plain  Iron^  in  (hape  like  Drills^  (that  is  fomething  long 
and  fmali)  do  always  change  their  Poles  as  they  are  inverted^  the  end  down* 
wards  being  ever  the  N»  Pole^  I  find  not  always  true :  for  tbo  it  hold  ge- 
nerally in  fuch  fniall  Pieces^  and  always  (as  far  as  I  can  yet  find)  in  Pieces^ 
of  any  Bulky  as  large  Hannsers^  Anvils^  Andirons,  Bars  of  Windows,  fifi. 
yet  I  round  fereral  miall  Pieces  of  Steel,  fuch  as  the  Drills  are  made  of,  to 
have  fixed  Poles,  one  end  Nortby  the  other  Swtb,  in  whatever  Poftures  I  held 
them.    Some  of  thefe  were  very  vigorous  in  fuch  their  Polarity,  others 
fhew'd  plainly  a  Tendency  to  fuch  a  Pole,  rather  than  the  other,  yet  fo 
faintly,  that  it  applied  contrary  to  their  Inclination,  (that  is  at  the  upper 
End,  if  it  affeded  to  draw  the  Souths   or  the  lower  £nd»  if  the  Nnrth ;) 
They  caufed  the  Needle  to  ftand  in  MfptUibrhy  Eaft  and  Weil ;  the  particu- 
lar Inclination  of  one  End  feeming,  in  fome  Pieces,  quite  to  conquer ;  in 
others,  quite  to  hinder  that  more  general  Polarity  they  both  acquire,  by  be- 
ing either  upward  or  downward.    Yet  this  feems  only  to  be  found  in  (mall 
Stems  of  Iron  ,*  the  being  eitlier  upward  or  downward  always  prevailing  in 
Pieces  of  greater  Bulk. 

)•  I  took  my  Knife  which  had  been  touched  a  quarter  of  a  Year  or  more 
before,  and  profering  it  to  the  Needle,  it  drew  the  North^Pok ;  which  hap- 
pened right  for  my  purpofe:  I  whetted  it  briskly  on  a  dry  dirty  ThreflLold, 
and  being  thin,  it  became  very  hot  towards  the  Point,  the  Edge  being  whet 
away  to  a  Wire,  as  they  term  it,  I  ftrock  the  very  top,  and  back  tovtards 
the  top  againft  the  Ground,  as  I  had  done  the  Sides,  ta  defiroy  and  rub  oft*, 
if  I  could,  all  its  former  Polarity,  which  was  Swahtaard:  then  otfering  it  again 
to  the  Needle,  it  drew  the  Somh  End,  and  was  quite  changed-  To  confirm 
the  thing,  I  touched  the  fame  Knife  again  with  the  North  Pole  of  my  Load« 
ftone,  and  it  drew  vigoroufly  the  North  End  of  the  Needle.  I  whetted  it 
again  ibongly  in  the  fame  manner,  and  it  changed  again.  This  I  repea^d 
5  or  <5  times,  and  it  ft  ill  changed  by  whetting,  efpecially  on  the  Sides  towards 
the  Top  of  the  Knife  ,*  the  very  Top  and  Back,  which  could  not  be  whet 
to  fo  gKat  an  Heat,  retaming  ftill  fome  Afle&ion  for  that  Pole  the  Load- 
flone  had  inclined  them  to.  This  I  tried  with  a  Knife  of  a  thicker  Blade ; 
tmt  I  could  not  with  my  Hand  whet  it  to  that:  Heat,  as  to  have  the  fame 
EfFed  wrought  upon,  as  my  o^vn :  tho  I  ufed  fuch  Force  »  at  laft  to  break 
It  in  two. 

4.  I  fuppofe  that  bare  drilling  might  be.able  to  give  a  Polarity  to  a  Drill, 
if  it  could  be  made  indifferent,  as  well  as  Filing  does,  if  the  Drill  be  ufed  fo 
briskly  as  to  be  made  as  hot  as  the  File  makes  the  Iron.  And  tho  a  South- 
Pole  given  by  the  Magnet  cannot  be  ta!ken  off  by  the  Heat  of  a  brisk  Mo- 
tion, as  that  of  drilling,  which  yet  by  the  Experiment  of  my  Knife  feems 
to  be  contradided  ;  yet  perhaps  the  Heat  may  be  great  enough  to  produce  a 
Polarity  in  an  indifferent  Piece  of  Iron,  as  may  be  done  in  littb  indiflferent 
Drill-like  Pieces  of  Stecl>  by  Rling. 

5.  Two 
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J.  Two  Degrees  to  the  Northward  of  the  LincV  the  Ndrth  R>liit  ©f  the  '^J^ 
Needle  did  incline  8  Degrees  downwards ;  Imt  as  we  went  to  Southward,  IL  Se7dit^ 
it  was  inclined  above  48  Degrees  upward*  1^' u!c^ 

nicghtm,  n. 

VL  t.  Aru  1666.  Jan.  i^.  hi  RywnhamH^sidoxifS  near  Brifiol,  by  the  Wa- ^gy ;^7. 
cer  iide^  Capt.  Sturmy  took  the  following  Ob&rvations, 
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III  this  Table,  he  notes  the  greateft  Difference  to  be  i  V-  and  ukit^  the 
Mean  for  the  true  Variation^  he  concludes  it  then  and  there^  to  be  juft  t? 
a/.  He  obferved  again  in  the  fame  Day  of  the  next  Tear,  viz,.  Jitne  xj. 
1^67.  and  then  he  found  the  Variation  encreaied  about  6  Wellerly. 

z*  An.  1630.  I  traced  3  different  Meridian  Lines  in  ieveral  Places  of  Paris ^  oit?v^b^ 
and  found,  that  the^  Needle  ileclined  44  deg.  North- E^,  which  having  pub-  ^j;^;°; 
lifh'd  and  made  known  here  to  the  Curious,  and  to  Artifts,  fome  of  whom 
counted  p  or  10  deg.  according  to  the  Tradition  and  Writings^  of  Oromius 
Mneusy  and  Cafik  Fnmc ;  others,  i i^deg.  following  Sen»ertus  and  Offufitis : . 
all  at  firft  reje&ed  my  Obfervation,  and  as  commonly  new  things  meet  with  . 
Obilacles  and  CoatradiSions,  before  they  are  eftablifh'd,  thote  that  could  . 
not  contradi&  what  they  faWy  pretended  that  this  Variety  did  perhaps  pro- 
ceed from  the  greater  or  leifer  Vigour  in  the  LoadAones  employed  to  touch 
with,  or  from  thence,  that  the  Needles  had  been  toucb'd  nearer  to  or  farther 
from  their  Poles. 

To  remove  the  Objedions,  and  to  try  another  Quality  which  Gilbert  had  ' 
afSgned  to  TereUdSy  I  caufed  a  Magnet  to  be  turned  i^ith  the  Powder  of  Eme- 
ry, till  it  became  a  fpherical  half  Inch  in  Diameter,  its  3  Centers  of  Magni- 
tude, Gravity  and  Strength  being  the  fame,  with  fo  much  Juftnef$,  that  after 
I  had  exadly  found  the  two  Poles  of  this  Stone,  I  caufed  2  fmall  Holes  to  be 
made  therein,  to  fupport  it  by  two  Points  of  Needles,  as  by  two  Pivots; 

which  having  put  in  a  Meridian  of  Brafs,  and  fufpended  the  Ball  betwixt 

them  V 


r 


f^ 


a  little  Globe,  it  -^M  fo  eafil}^  niomble,  thit  I  made  it  turn  emjrwajr 
with  a  Blaft  only  of  iny  Mouth,  and  it  ftopped  indifferently,  now  in  one» 
then  in  another  Place,  not  any  fide  of  it  prevailing. 

This  Stone,  being  thus  prepared  without  any  Defed  in  Virtue  or  Figure, 

'uniform,  hompgeneons,  equilibrated,  was  ad jufted  on  its  Meridian  and  an 

*  Horizon,  and  fo  placed  dn  its  Meridian  Line^  that  the  Poles  thereof  aoiwered 

to  the  Poles  of  the  Heavens.    The  Succefs  was  that  it  had  not  any  Motion 

at  all :  whence.  I  thought  the  Propofition  of  Gilbert^  that  fuch  a  Stone  fo  po- 

fited  would  turn  round  in  24  Hours,  was  fufficiently  refuted* 

This  Stone,  together  with  others  (whereof  the  Poles  were  well  marked) 
ferved  me  alTo  to  find  out,  whether  the  Needles  touched  indifferent  Places, 
nearer  to  or  farther  from  the  Poles,  bad  different  Dectinaeions.  Which  ha* 
ving  tried  frequently,  I  found  nO  Difference  at  ail  in  the  Declination  of  tbe 
Needles,  but  all  of  them  declined  then  from  the  Meridian  44  deg.  from  the 
North-Eaflward.  I  alfo  found  it  to  be  the  fame  in  many  Places,  from  Brefi 
in  Britafiy  to  .  the  Valtohne  amongfl  the  Alps.  \  believed  at  firft,  that  the 
Antients  hadill  obrerved;the  Variation  ,*  but  I  was  foon  undeceived  of  this 
Error,  by  the  Obfervations  in  England^  of^Mr.  ffurrowr^  Afi*  i  j8o.  of  Mr. 
Gunter,  AnAs  12.  and  of  Mr.GdBUMndi  An.  1633.  which  did  alTureme, 
that  thofe  Declinations  were  not  conftant. 

And  that  I  might  be  convinced  by  my  feif,  in  June  An.  1660,  after  I  had 

veryexaftly  traced  a  Meridian  .by  many  Azimuths,  before  and  after  Noon, 

with  a  Brafs  Quadrant  of  6  Foot  Diameter,  and  applied  good  Needlesupon 

it  i  the  one  of  7,  the  other  of  10  Inches  long,  I  found  that»they  declined  but 

•one  Degree,  or  thercabbiA :  And  the  laft  Year  (1666)  Ifotindoo  more  but 

10  Minutes  on  the  fame  Meridian.    And  methinks  that  the  Declination  this 

Year  (i66y)  is  ftill  lefs,  but  yet  fome  Minutes  towards  the  Eaft,  at  leaft  at 

Paris.    But  I  doubt  not  but  in  1 2  or  i  y  Years  the  Declination  will  be  i-J-  deg. 

North'wefi ;'  As  I  Have  prognofticatcdby  my  Hypothefis,  which  maketh  the 

Declination  to  vary  a- Degree  every  7  or  IB  Years, 

hM^Adi^*     3-  An.  i6jo.  M*  Adrian  Auzout  made  the  following  Obfervation  hereat 

Auzo'ut,  n.  Rome^  on  many  meridian  Lines,  with  a  Needle  about  6  Inches  long,  and  on 

58.  p.  1 184-  ^\\  th^  Lines  it  was  feen  to  decline  fomewhat  more  than  2  deg«  Weft  ward, 

and  on  fome  near  24  Degrees.    But  by  the  Obfervations  here  made  formerly, 

it  appears,  that  the  Needle  hath  declined  Eaftward  to  8  Degrees,  and  hath 

afterwards  been  diminifhing,  until  it  comes  to  the  other  Part,  where  we 

find  it  at  prefent. 

Itfeemsnot,  that  this  Difference  of  10  deg.  and  more,  can  be  attributed 
to  the  change  of  the  Pole  of  the  Earth,  or  to  the  Magnet,  or  to  the  Iron^  that 
are  found  in  certain  Places,  becaufe  there  is  but  little  Loadflone ;  and  M-Au' 
Xjout  affirms,  that  the  Mines  which  he  hath  feen,  make  no  Impreifion  at  ail  on 
the  Needle,  fo  that  'tis  difficult  to  hit  the  true  Caufe  of  fuch  a  Variation: 
Yet  however,  if  the  Direftion  of  the  Magnet,  and  of  the  Needle  touched  by 
it,  depends  upon  the  Flux  of  a  certain  Matter,  paffing  thro  the  whole 
Earth,  or  the  exterior  Parts  of  it,  flrait  along  the  Axis,  it  may  be  faid,  that 
it  proceeds  from  Changes  made  in  the  faid  Flux,  which  fuppofing  the  Inequa- 
lities 
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lities  of  the  Earthy  and  the  Alterations  made  continually  therein,  as  well 
artificial  by  Excavations,  and  fuch  like  other  Works,  as  natural  by  Corro* 
fions,  caufed  by  Fire  and  Water,  or  by  the  Generation  of  Metals  and  Stones ; 
belides  the  various  Changes  we  cannot  think  of,  by  reafon  of  the  little  Know- 
ledge we  have  of  fo  vaft  a  Body  as  the  Earth,  cannot  but  in  progrefs  of  time 
change  its  Situation.  The  Inequalities  of  the  Earth  may  in  time  occalion 
fome  bending^in  the  Current  of  this  Magnetick  Matter,  and  make  it  change 
its  Bed  and  Channel ;  whence  it  comes  to  pafs,  that  the  Needle  changeth  its 
Diredion,  according  as  the  Current  changeth  which  direAs  it.  And  ifit  (hould 
be  fo,  there  would  be  no  hopes  of  finding  a  regular  HypotheHs  for  that 
Change ;  forafmuch  as  it  would  depend  upon  Caufes  that  have  no  Regularity 
at  all  in  them,  as  mofl  of  the  Mutations  of  Nature  are* 

4.  An.  1 6^2.  I  obferved  the  Declination  of  the  Magnet  here  at  Daraz^icky  as  v^'Dtwticfc 
did  M.  LinnemnnnHi  about  the  fame  time  at  Koningsbergy  and  we  both  found  the  vcii^!  "^ 
Magnetick  Needle  at  that  time  to  decline  fi-om  the  North  3  deg.  y  min*  Weft w. p.  ^^59. 
But  now  (Jun.  22.  itfyo.  S.  N.)  it  is  far  otherwife,  for  it  declines  at  prefent, 
as  I  have  very  carefully  obferved,  7  deg.  20  min.  to  the  fame  Quarter;  fo  that 
in  the  fpace  of  28  Years,  that  Declination  is  increase  4  deg.  i  y  min.   In  the 
Year  1628,  if  I  remember  aright,  I  found  it  near  i  deg.  \Veftw.  which  Decli- 
nation was  affirmM  by  the  learned  Petrm  Crugerns  (once  my  worthy  Praceptor) 
to  have  been  about  the  beginning-ef  this  Age,  or  the  end  of  the  next  fbre« 

[oing,  8  deg*  JO  min.  Eaflw.  Hence  it  appears,  that  this  Declination  of  the 
.oadflone  doth  here,  at  Dmaz^ick,  encreafe«ach  Year  to  9  min.  6  fee.  which  is 
fufliciently  confirmed  by  the  Obfervations  made  at  Lime^HQufe,  near  London^ 
by  thofe  three  famous  Englijhmeny  Burrows y  Guntefy  and  GeBitrand.  Of  whom 
the  Firft  found. the  Declination^.  i^So.  to  be  11  deg.  16 min.  theSecond9 
5  deg.  36  min.  ^ofec.  An.  1612 ;  the  Third  a  deg.  3  min.  iofec.  A.  i<^34. 

I  cannot  yet  derife  any  caufe  of  thofe  Appearances,  except  we  impute 
them  to  a  kind  of  Libration  in  the  Motion  of  the  Earth,  and  the  Variation 
of  the  Meridian.  ... 

5.  The  laft  Summer  i58o,  I  was  prefent  with  Dr.  Geo.  Volccmer^  at  i\fc-  jj' ^""^I 
rembergy  while  he  was  making  fome  Obfervations  and  Trials  with  his  Mag-  man/ "fcjT" 
netical  Needle.    He  repeated  the  Trials  feveral  Days  one  after  another,  and  l^^u/nJlJ},^* 
with  various  ways  of  Examination,   but  ftill  in  every  of  them,    with  thepiLcTi!'' 
fame  Succefs;  he  moft  certainly  found,  that  the  North-End  of  the  Magne-  "•  *-P'  *• 
tical  Needle  (which  the  former  Age  always  reported  to  us,   to  vary  from 

the  North,   and  to  dired  or  point  more  towards  the  Eaft,  by  feveral  De- 
grees) did  now  decline  towards  the  Weft  near  j  Degrees. 

An.  1685.  SubinitiumMenns.^«y?/,  decertitudine  Meridianarumomni^'^-^^'g^ 
qua  fieri  potuit  cura  ex  circumfpedione  (ecuri  redditi,  applicatis  variis  lys.p.xijB* 
.Pyxidibus  Magneticis,  tam  iis  vetuftioribus,  qua;  ante  quinquennium  huic 
ufui  adhibebantur,  quam  aliis  recentioribus  plurimis^  mediocris  quidem 
Longitadinis,  quarum  maxims  femiffem  Pedis  non  excedebant,  fed  gracili- 
oribus  &  vivacibus,  animadvertebamus^  quod  mirum,  Declinationem  A- 
cus  a  priftina  nee  in  uno  minuto  difcrepare,  fed  in  quavis  Meridiana  exade 
cum  priori  convenire^  ad  Occaf.  Scil  5  deg.  5  min*  An  aotemintereatemporis 

Vol.  II.  I  i  i  i  ultcrius 
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ulcerms  procefTcrity  aut  nunc  io  fitu  retrogrado  ejus  deviatto  deprehea/a 
Saeritj  quod  certe  cafu  evcniffe  potuKTet,  non  liquet,  cum  nee  temere  iftud 
ftatuere,  quia  in  earn  fententiam,  quod  ftationarius  (proculdubio  circula- 
lis  M otus}  in  eodem  punfto  permanferitj  pronius  abire  velimus. 

^ctL^'f      7.  Ail  1683.  the  maenetical  Variation  here  at  Cah  Corfe-Caftle,  was 

^M^.    '  3  i^.  49  ffiin.  from  the  North  to  the  Weilward. 

Hemtfacoc. 

y'7 Jf  '  VII.  Mr.  Hemy  Bmd  having  entertained  an  Hypotbefis  of  the  Variations 

M^nficMi  q(  ^h^  NeedJe,  bath  (for  the  Examination  of  it)  calculated  the  followiog 
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By  tfls  Tabic  it  appears, 

Ftrfl^  That  in  all  Esdrope  the  Variation  at  this  Time  is  Weft,  and  more  in 
the  Eaftern  Parts  thereof  than  the  Weftern ;  as  like  wife  that  it  feems  through- 
out  to  be  upon  the  Increafe  that  way. 

2.  That  on  the  Coaft  of  ^mf  riV/i,  zboixt  Virginia,  New  England,  and  iVho- 

foundland,  the  Variation  is  likewife  wefterly ,-  and  that  it  incrcafes  all  the 

-way  as  you  go  northerly  along  the  Coaft,  fo  as  to  be  above  20  deg.  at  Nevt* 

foundlandy  nearly  30  deg.  in Hudfons  Streights,  and  not  lefs than  $7  deg.  in Baf^ 

fins  Bay  ;  alfo  that  as  you  fail  Eaftwards  from  this  Coaft,  the  Variation  di- 

minifhes.    From  thefe  two  it  is  a  Legitimate  C»roBary,  That  fomewherc  be« 

tween  Eur  of e  and  the  North  Part  of  America,  there  ought  to  be  an  eafieriy 

Variation,  or  at  leaft  no  wefterly ;  and  fo  I  conjedure  it's  about  the  eafter- 

moft  of  the  Tercera  Idands. 

3.  That  on  the  Coaft  of  Brafil  there  is  Eaft  Variation,  which  incrcafes 
very  notably  as  you  go  to  the  southward,  fo  as  to  be  12  deg*  at  Cape  Fr»>, 
and  over-againft  the  River  of  Plate  204  deg.  and  from  thence,  failing  South- 
wefterly  to  the  Streigljts  of  Magellan^  it  decr^afes  to  17  deg.  and  at  the  Wdl 
Entrance  it  is  but  i^deg. 

»  4.  That  to  the  Eaft  ward  of  Ar/?// properly  fo  called,  this  eaftcrly  Varia- 
tion decreafes,  fo  as  to  be  very  little  at  St.  Helena  and  Afcenfion  ;  and  to  be 
2uite  gone,  and  the  Compafs  to  point  true  about  1 8  deg.  of  Longitude,  Weft 
'om  the  Cape  of  Good-Hope. 

5.  That  to  the  Eaf^ward  of  the  aforefaid  Places,  a  Weft  ward  Variation 
begins,  which  reigns  ih  the  whole  Indian  Sea,  andarifes  tonoie/sthan  18 
deg.  under  the  AEquator  it  felf,  about  the  Meridian  of  the  Northern  Part  of 
Madagafcnr,  and  near  the  fame  Meridian;  but  in  39  deg.  South  Latitude^  it 
is  found  full  27  ^  deg.  from  thence  eafterly,  and  Weft  Variation  decreafes,  £0 
as  to  be  but  little  more  than  8  deg.  at  Cape  Comorin-,  and  then  3  deg.  upon 
the  Coaft  of  jfava,  and  to  be  quite  extinft  about  the  Mciucca  Iflands,  as  alfo 
a  little  to  the  Weftwards  of  Van  Diemen^s  Land,  found  out  by  the  Dmcb  in 
1642, 

6.  That  to  the  Eaftward  of  the  Moluccas  and  Vm  Diemen's  Land  in  South 
Lat.  there  arifes  another  eafterly  Variation,  v  hich  feems  not  fo  great  as  the 
former,  nor  of  fo  large  Extent ;  for  that  at  the  Iftand  Roterdam  it  is  fenfiblv 
kfs  than  upon  the  Eaft-Coaft  of  New  Guinea :  and  at  the  rate  it  decreafes,  it 
may  well  be  fuppofed,  that  about  20  deg,  farther  Eaft,  or  25  deg.'E^  Long, 
from  London,  in  the  Latitude  of  20  d^.  South,  a  wefterly  Variation  begins. 

7.  Thatthe  Variations  obferved  by  the  Hon.  Sir.  John  Narhrough,  at  Bal- 
divia,  and  at  the  Weft  Entrance  of  the  Streights  of  Magellan^  do  plainly  fbew, 
that  the  Eaft  Variation  noted  in  our  3d  Remark  is  decreaHng  apace,  and  thac 
it  cannot  reafonably  extend  many  Degrees  into  the  South-Sea  from  the  Coaft 
of  Peru  and  Chili,  leaving  room  for  a  fmaU  wefterly  Variation  in  that 
Trafi  of  the  unknown  World,  that  lies  in  the  Mid-way  between  Chili  and 
liew-Zealandy  and  between  Hound's  Ifland  and  Peru. 

8.  That  in  failing  North*  weft  from  St.  Helena^  by  Afcenfion^  as  far  as  the 
{  Equator,  the  Variation  continues  very  fmall  Eaft,  and  as  it  were  conftantly 
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the  feme :  So  that  in  this  part  of  the  World,  the  Courfe  whcreia  there  i&no 
Variation,  is  evidently  no  Meridian,  but  rather  North  weft. 

9.  That  the  Entrance  of  Hudfons  Streights  and  the  Mouth  of  the  River  of 
Plata,  being  nearly  under  the  fame  Meridian,  at  the  one  Place  the  Needle 
varies  29  V  ^<?-  totheWeft,  at  the  other  20  4 /fc^.  totheEaft.  Thisplainly 
demonftrates  the  ImpoiBibility  of  reconciling  thefe  Variations  by  the  Theory 
ofBond;  which  is  by  two  Magnetical  Poles  and  an  Axis,  inclined  to  the  Axis 
of  the  Earth ,-  from  whence  it  would  follow  that  under  the  fame  Meridian^ 
the  Variation  fhould  be  in  all  Places  the  fame  way* 

Thefe  things  being  premifed,  may  ferve  as  a  fqre  Foundation  for  this  The- 
ory, That  the  whole  Gkbe  of  the  Earth  is  one  great  Mtmiit,  having  ^.Magnetical 
Poles,  or  Points  of  Attraction,  near  each  Pok  of  the  Equator  2  ;  and  that  in 
thofe  Parts  of  the  fVarld  which  lie  near  adjacent  to  any  one  of  thofe  Magnetical  Poles, 
the  Needle  is  governed  thereby  ;  the  nearejl  Pole  beittg  always  fredominant  over  the 
more  remote.  The  parts  of  the  Earth  wherein  thefe  Magnetical  Poles  lie, 
cannot  as  yet  be  eza&Iy  determined  for  want  of  fufficient  Data  to  proceed 
geometrically :  But  as  near  as  Conjedure  can  reach,  I  reckon  that  the  Pole 
which  is  at  prefent  neareft  to  us,  lies  in  or  near  the  Meridian  of  the  Larnfs^ 
End  of  England,  and  not  above  7  deg.  from  the  Pole  Artick.  By  this  Pole 
the  Variations  in  all  Europe  and  Tartary,  and  the  Nort/i-Sea,  are  principally 
governed,  ^'et  with  regard  to  the  other  Northern  Pole,  whofe  Situation  is 
in  a  Meridian  paffine  aoont  the  middle  of  California,  and  about  1 5  deg.  from 
the  North  Pole  of  the  World  To  this  the  Needle  has  chiefly  refpett  in  all 
tj^e  Nmb-America,  and  in  the  two  Oceans  on  either  fide  thereof,  from  the  A^ 
xnn-es  Weflwards  to  Jifan,  and  farther.  The  two  Southern  Poles  are  rather 
farther  diftant  from  the  South  Pole  of  the  World :  The  one  about  16  deg. 
therefrom,  is  in  a  Meridian  fome  20  de^.  to  the  Weftward  of  MageQan% 
Streights,  or  95  deg.  Weft  from  London ;  this  commands  the  Needle  in  all  the 
South-America,  in  the  Pacifick  Sea,  and  the  greatefi  part  of  the  Ethiopick  Ocean* 
The  4th  and  laft  Pole  feems  to  have  the  greateft  Power  and  largeft  Domini- 
ons of  all,  as  it  is  the  moft  remote  from  the  Pole  of  the  World,  being  little 
lefs  than  20  deg*  diftant  therefrom,  in  the  Meridian  which  paffes  thro  HoBan^ 
dia  Nova,  ana  the  Ifland  of  Celebes,  about  1 20  deg.  Eaft  from  London.  This 
Pole  is  predominant  in  the  South  part  of  Africa,  in  Arabia,  and  the  Red-Sea, 
in  Perjia,  India,  and  its  Iflands,  and  all  over  the  Indian  Sea  from  the  Cape  of 
Good-Hope  Eaftwards  to  the  middle  of  the  great  South-Sea  that  divides  Afia 
from  America.  This  feems  to  be  the  prefent  Difpofition  of  the  Magnetical 
Virtue  throughout  the  whole  Globe  of  the  Earth. 

By  this  Hypothecs  it  is  plain  that  (our  European  North  Pole  being  in  the 
Mcridianof  AcLamts  End  of  England)  all  Places  more  Eafterly  than  that  will 
have  it  on  the  Weft-fide  of  the  Meridian  ;  andconfequently  the  Needle  re- 
ijpefting  it  with  its  Northern  Point,  will  have  a  Wefterly  Variation,  which  will 
(till  be  greater  as  you  go  to  the  Eaftwards,  till  you  come  to  fome  Meridian  of  ^ 
Rujpay  where  'twill  be  greateft,  and  from  thence  decreafe  again.  Thus  at 
5re/?  the  Variation  is  but  ly  deg.  zt  London  ^i  deg.  but  zt  Dantzick  7  deg.. 
Weft.  To  the  Weftward  of  the  Meridian  of  the  Land's  End,  the  Needle  ought 
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to  hare  an  Eaftcrly  Variation,  were  it  not  that  (by  approaching  the  Amerh- 
can  Northern  Pole,  which  lies  on  the  Weft  fide  of  the  Meridian,  and  feems 
to  be  of  greater  Force  than  this  other)  the  Needle  is  drawn  thereby  Weft- 
wards,   fo  as  to  counterbalance  the  Diredion  given  by  the  European  Pole, 
and  to  make  afmall  Weft  Variation  in  the  Meridian  of  the  Lan£s-End  it  fdf. 
Yet  I  fuppofe  that  about  the  Meridian  of  the  Ifle  Tercera,   our  neareft  Pole 
may-  fo  far  prevail  as  to  give  the  Needle  a  little  turn  to  the  Eaft,  tho  but  for 
a  very  fmall  fpace,  the  Counterbalance  of  thofe  t^^o  Poles  permitting  no 
confiderable  Variation  in  all  the  Eaftern  Parts  of  the  Atlnmick  Oceauy  nor 
upon  the  Weft  Coafts  of  England  and  Ireland,    France,   Spain  and  Barharj. 
But  to  the  Weftwards  of  the  ATjxres^  the  Power  of  the  American  Pole  over- 
coming that  of  the  European,  the  Needle  has  chiefly  refpcd  thereto  ;  and 
turns  ftill  more  and  more  towards  it  as  you  approach  it-    Whence  it  comes  to 
pafs,  th^t  on  the  Co^ho(  Virginia,  New- Engl.  Newfoundland^  znd  in  Ihdfin*s 
Streighs,  the  Variation  is  Weftwards ;  that  it  decreafes  as  you  go  from  thence 
towards  Europe ;  and  that  it  is  lefs  in  Virginia  and  New-England  than  in  Mtu» 
f&undland,  ^ndiHudforis  Str eight s*    This  Wefterly  Variation  again  decreafes, 
as  you  pafs  over  the  North  America  \  and  about  the  Meridian  of  the  middle  of 
California,  the  Needle  again  points  due  North  ;  and  from  thence  Weftwards 
toTed7.o,  ^nd  Japan,  I  make  no  doubt  but  the  Variation  is  Eafterly ;  and  half 
Sea  over  not  lefs  than  i  y  deg.   This  Eaft  Variation  extends  over  Japan,  TedzM, 
Tartar),  and  part  o(  China,  till  it  meet  with  the  Wefterly,  which  is  go  vem'd 
by  the  European  North  Pole,  and  which  I  faid  was  greateft  fomewhere  in  RuJJta. 
Towards  the  Southern  Pole  the  effeft  is  much  the  fame,  only  that  here  the 
South  Point  of  the  Needle  is  attrafled.    Hence  it  will  follow,  that  the  Vari- 
ation on  the  Coaft  of  BraxJl,  at  the  River  of  Plata,  and  fo  on  to  the  Streigbts 
of  M4geJlan,  (hould  be  Eafterly,  as  in  the  i  d  Remark.    And  this  Eafterly  Va- 
riation doth  extend  Eaftward,  over  the  greateft  part  of  the  Ethiopick  Sea,  till 
it  be  counterpoifed  by  the  Virtue  of  the  Southern  Pole  ;  as  it  is  about  mid- 
way between  the  Cape  of  Good  Hope,   and  the  IfleS  of  Triflan  dAlcmiha. 
From  thence  Eaft  wards,  the  AJtan  South  Pole  (as  I  muft  take  the  liberty  to 
call  it)  becoming  prevalent,  and  the  South  Point  of  the  Needle  being  at- 
traded  thereby,  there  arifes  a  Weft  Variation  very  great  in  quantity  and  ex- 
tent, becaufe  of  the  great  diftance  of  this  magnetical  Pole  from  the  Pole  of 
the  World«    Hence  it  is,  that  in  all  the  Indian  Sea  as  far  as  HoBandia  nova^ 
and  farther,  there  is  conftantly  Weft  Variation:  And  that  under  the  fyj/aw 
it  fclf,  it  arifes  to  no  lefs  than  i8  deg.  where  'tis  moft.    About  the  Meridian 
cf  the  Ifland  Okies,  being  likewife  that  of  this  Pole,  this  Wefterly  Variati- 
on ceafes,  and  an  Eafterly  begins;  which  reaches,  according  to  my  Hypo- 
thefis,  to  the  middle  of  the  South  Sea  between  Zelandia  nova  and  Vhi/i,  lea- 
ving room  for  a  fmall  Weft  Variation  gorern*d  by  the  American  South  Pole ; 
which  Iftiewed  to  be  in  the  Pacijick  Sea,  in  the  6t\\  and  7th  Remarks. 

In  the  Torrid  Zone,  and  particularly  under  the  EquinoBial^  refpeft  muft 
be  had  t6  all  4  Poles,  and  their  Pofitions  well  confidered  i  otherwife  it  will 
not  be  eafy  to  determine  what  the  Variations  fhall  be,  the  neareft  Pole  bein^r 
always  thefirongeft  :  yet  not  fo,  as  not  to  be  counterbalanced  fometimes 
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by  the  united  Forces  of  two  more  remote.  A  notable  Inftance  hereof  is  m 
our  8th  Remark,  "where  I  took  notice^  that  in  failing  from  St.  IbUruij  by 
the  Ifle  o£  Afcenfion^  to  the  Equator  on  a  N.  W.  Courfc,  the  Variation  is  very 
little  Eafterly,  and  in  that  whole  Traft  unalterable  :  For  which  I  givre  this 
Reafon,  that  the  South  American  Pole  (which  is  confiderably  the  neareft  in 
the  aforefaid  Places}  requiring  a  great  Eafterly  Variation,  iscounterpoifed  by 
the  contrary  Attra&ion  of  the  North  American  and  the  AJtan  South  Poles  ; 
each  whereof  Hngly  is,  in  thefe  Parts,  weaker  than  the  American  South  Pole : 
and  upon  the  N.  W*  Courfe,  the  diftauce  from  this  latter  is  very  little  varied ; 
and  as  vou  recede  from  the  Afian  South  Pole,  the  Balance  is  flill  preferved 
by  the  Accefs  towards  the  North  American  Pole.  I  mention  not  in  this  Cafe 
the  European  North  Pole,  its  Meridian  being  little  removed  from  thofe  of 
thefe  Places,  and  of  it  felf  reauiring  the  fame  Variations  we  here  Hnd. 

What  I  have  here  faid  does  plainly  fhew  the  fufficiency  of  this  Hypothe-  °->^;*m^4^ 
fis  folving  the  Variations  that  are  at  this  time  obferved. 

But  there  are  two  Difficulties  not  eafy  to  furmount..  The  one  is^  that  no 
Magnet  I  have  ever  feen  or  heard  of,  hath  more  tjian  two  oppofite  Poles  : 
Whereas  the  Earth  hath  vifibly  4,  and  perhaps  more.  Secondly,  It  is  plaia 
by  the  change  of  the  Variation,  not  only  at  London,  where  this  Difcovery 
wasfirft  made,  butalfo  almoft  all  over  the  Earth,  that  thefe  Poles  are  not,  at 
lead  all  of  them,  fixt  in  the  Earth,  butfhift  from  Place  to  Place,  whereas  it 
is  not  known  that  the  Poles  of  the  Loadftone  ever  (hifted  their  Place  in  the 
Stone,  nor,  confidering  the  compaft  Hardnefs  of  that  Subftance,  can  it  ea- 
iily  be  fuppofed.  Theie  Difficultiesjbr  a  long  time  made  me  defpond,  when 
in  accidental  Difcourfe,  and  lead  expe&ing  it,  I  ftumbled  on  the  folIowing^ 
Hypothefis. 

It  is  fufficiently  known  and  allowM,  that  the  Needle's  Variation  changes ; 
and  that  this  Change  is  gradual  and  univerfal,  will  appear  by  the  following 
Examples. 

At  London,  An.  1580.  The  Variation  was  obferved  by  Mr.  Burrowr,  to 
be  1 1  deg.  1 5  min*  Eaft.  In  An.  1622,  the  fame  was  found  by  Mr.  Gunter,  to 
be  but  6  deg.  Eaft.  In  the  Year  1634,  Mr.  GeHHrand  found  it  4  deg.  5  min» 
Eaft.  In  i6$7y  Mr.  Bond  obferved  that  there  was  no  Variation  at  London^ 
An.  i6ji.  my  felf  obferved  it  2  deg*  30  min.  to  the  Weft  ;  and  this  prefent 
Year  1692.  I  again  found  it  6  deg.  Weft.  So  that  in  1 12  Years  the  Diredioa 
of  the  Needle  has  changed  no  lefs  than  17  Degrees* 

At  Parisy  Oromius  Finam  about  the  Year  1 5  50^  did  account  it  about  8  or 
9  deg.  Eaft  Variation.  An.  1640.  it  was  found  3  deg.  Eaft.  An.  1666.  there 
vras  DO  Variation  there,  and  An.  1 58 1 . 1  found  it  to  be  2  deg.  3  min,  to  the  Weft. 

At  Cape  ^Agulhasy  the  moft  Southerly  Promontory  of  Africay  about  the 
Year  i5oo.  the  Needle  pointed  due  North  and  South  without  Variation^ 
whence  the  Portugueze  gave  its  Name.  An»  1622.  there  was  2  deg.  Weft 
Variation.  An.  1^75.  it  was  8  deg.  Weft  :  and  this  Year  1692,  it  was  curi- 
oufly  obferved  not  lefs  than  11  deg.  Weft 

At  St.  Helena,  about  the  Year  i^oo.  the  Needle  declined  8  deg.  to  the 
Eaft.  An.  i(J2j.  It  was  but  6  deg.  Eaft.    An.  i6jj.  when  I  was  there,  I 
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cbferved  it  accurately  on  Shore  to  be  40  mm.  Eaft ;  and  now  this  Tear  it 
was  found  i  deg.  to  the  Weftward  of  the  North. 

At  Cape  Comorin  in  Indiay  in  the  Year  1620,  there  was  14  deg.  20  min. 
Weft  Variation  ;  in  the  Year  1680  there  was  8  deg-  48  min.  but  in  the  Year 
1688  It  was  no  more  than  7  deg.  30  min.  fo  that  here  the  Needle  has  rcturn'd 
to  the  Eaft,  about  7  deg.  in  70  Years. 

From  thefe,  and  many  other  Obfervations,  it  is  evident  that  the  Diredi- 
on  of  the  Needle  is  in  no  Place  fixt  and  conftant,  tho  in  fome  it  changes  fiif- 
ter  than  in  others.  And  where  for  a  long  time  it  has  continued  as  it  w^erc 
unalter'd,  it  is  there  to  be  unc'erftood,  that  the  Needle  has  its  greateft  De- 
fledion,  and  is  become  Stationary,  in  order  to  return,  like  the  Sun  in  the 
Trofick.  This  at  prcfent  is  in  the  InJian  Sea,  about  the  Iflaud  Mauritrm, 
where  is  the  higheft  Weft  Variation,  and  in  a  Trad  tending  from  thence iato 
the  N.  N.  W.  towards  the  Red  Sea  and  Egypt.  And  in  all  Places  to  the 
Weftward  of  this  Trad,  all  over  Africa  and  the  Seas  adjoining,  the  Weft 
Variation  will  be  found  to  have  encreafed  i  to  the  Eaftwards  thereof,  as  in 
the  Example  of  Cape  C(mt(^in,  to  have  decreafed,  viz,,  all  over  the  Eafh-In^ 
dies,  and  the  Iflands  near  it. 

After  the  like  manner,  in  thatfpace  of  Eaft  Variation,  which,  beginning 
near  St.  Helena,  is  found  all  over  the  South  America,  and  which  at  prefenc  is 
higheft  about  the  Mouth  of  Rio  de  la  Plata,  it  has  been  obfen^ed,  that  in  the 
Eaftern  Parts  thereof  the  Variation  of  the  Needle  gradually  decreafes. 
And  by  Analogy  we  may  infer,  tho  we  have  not  Experience  enough  to  as- 
certain it,  that  both  the  Eaft  and  Weft  Variation  in  the  Pacifick  Sea,  do  gra- 
dually increafe  and  dccreafe  after  the  fame  Rule. 

Thefe  Phanomena  being  well  underftood,  and  duly  confider'd,  do  fuffici- 
ently  evince,  that  the  whole  Magnetical  Syftem  is  by  one,  or  perhaps  more 
Motions  tranflated :  That  this  moving  thing  is  very  great,  as  extending  its 
Effeds  from  Pole  to  Pole ;  and  that  the  Motion  thereof  is  not  per  fakum, 
but  by  a  gradual  and  regular  Motion. 

Now  confidering  the  Strudure  of  our  terraqueous  Globe,  the  only  way  to 
render  this  Motion  intelligible  and  poiSble,  is,  to  fuppofeit  poffible  to  turn 
about  the  Center  of  the  Globe,  having  its  Center  of  Gravity  fixt  and  immo- 
veable in  the  fame  commpn  Center  of  the  Earth :  And  there  is  yet  required, 
that  this  moving  internal  Subftance  be  loofe,  and  detached  from  the  external 
Parts  of  the  Earth  whereon  we  live.  So  then  the  external  Parts  of  the  Globe 
may  well  be  reckoned  as  the  Shelly  and  the  internal  as  a  Nucleus  or  inner 
Globe  included  within  ours,  with  a  fluid  Medium  between.  Which  havi  og 
the  fame  commoaCenter  and  Axis  of  diurnal  Rotation,  may  turn  about  w^ith 
our  Earth  each  24  Hours  ,*  only  this  outer  Sphere  having  its  turbinating 
Motion,  fome  fmallmatter  either  fwifcer  or  flower  than  the  internal  BaU,  and 
a  very  minute  diflference  in  length  of  time,  by  many  Repetitions  becoming 
fenfible,  the  internal  Parts,  will,  by  degrees,  recede  from  the  external,  and 
not  keeping  pace  with  one  another,  will  appear  gradually  to  move  either 
Eaftwards  or  Weft  wards  by  the  difference  of  their  Motions.  So  that  if  this 
exterior  Shell  of  Earth  be  a  Magnet,  having  its  Poles  at  a  diftance  from  the 
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Poles  of  Diaraal  Rotation ;  and  if  the  internal  Nucleus  be  likewi/e  a  Mag« 
net,  having  its  Poles  in  two  other  Places  diftant  alfo  from  the  Axis,  and 
thefe  latter  by  a  gradual  and  flow  Motion  change  their  place  in  refpeft  of 
the  external,  we  may  then  give  a  reafonable  Account  of  the  four  Magne- 
tical  Poles,  as  likewife  of  the  changes  of  the  Needle's  Variations,  which> 
till  now,  hath  been  unattempted. 

The  Period  of  this  Motion  being  wonderful  great,  and  there  being  hardly 
an  hundred  Years  fince  thefe  Variations  have  been  duly  obferved,  it  will  be 
very  hard  to  bring  this  Hypothefis  to  a  Calculus,  efpecially  fince,  tho  the 
Variations  do  increafe  and  decreafe  regularly  in  the  fame  place,  yet  in  dif- 
fering Places,  at  no  great  diilance,  there  are  found  fuch  cafual  Changes 
thereof,  as  can  no  ways  be  accounted  for  by  a  regular  Hypothefis  i  as  de*> 
pending  upon  the  unequal  and  irregular  Diftribution  of  the  Magnetical 
Matter  within  the  fubftance  of  the  external  Shell  or  Coat  of  the  Earth : 
which  defeA,  the  Needle  from  the  Pofition,  it  would  acquire  from  the  effeft 
of  the  general  Magnetifm  of  the  whole.  Of  this  the  Variations  at  Londm 
and  Paris  gave  a  notable  Infiance :  For  the  Needle  has  been  confbmtly  a-^ 
bout  i^T  more  Eafterly  at  Paris  than  at  London^  tho  it  be  certain,  according 
to  the  generat  Eflfed,  the  di£ference  ought  to  be  the  contrary  way.  Not- 
w^ithftanding  which  the  Variations  in  both  places  do  change  alike.  Hence, 
and  from  fome  other  of  like  nature,  I  conclude.  That  the  two  Poles  of  the 
external  Globe  are  fixt  in  the  Earth,  and  that  if  the  Needle  were  wholly 
governed  by  them,  the  Variations  thereof  would  be  always  the  fame,  witn 
fome  little  Irregularities  upon  the  account  I  but  jufl;  now  mentioned :  But 
the  internal  Sphere  having  fuch  a  gradual  Tranflation  of  its  Poles,  does  in« 
fluence  the  Needle,  and  direft  it  varioufly,  according  to  the  refalt  of  the 
Attradive  or  Diredive  Power  of  each  Pole ;  and  confequently  there  muft  be 
a  Period  of  the  Revolution  of  this  internal  Ball,  after  which  the  Variati* 
ons  will  return  acain  as  before. 

If  then  two  of  the  Poles  be  fixt,  and  two  moveable,  I  think  we  may 
determine  that  the  European  Pole  is  that  which  is  moveable  of  the  two 
Northern  Poles,  and  that  that  has  chiefly  influenced  the  Variations  in  thefe 
Parts  of  the  World :  For  in  Hudfons  Bay,  which  is  under  the  DireAion  of 
the  American  Pole,  the  change  is  not  obferved  to  be  near  fo  fad  as  in  thefe 
parts  of  Europe,  tho  the  Pole  be  much  farther  removed  from  the  Axis:  And 
that  the  AJuin,  of  the  two  South  Poles,  is  fixt,  and  confequently  the  Ameri'- 
can  moveable ;  from  the  like  Obfervation  of  the  flow  Decreafe  of  the  vari- 
ation on  the  Coafl:  of  Ja^va^  and  near  the  Meridian  of  the  Afian  Pole. 

If  this  be  allowed  me,  'tis  plain  that  this  Motion  is  Weftwards,  and  by 
confequence  that  the  aforefaid  Nucleus  has  not  precifely  attained  the  fame 
Degree  of  Velocity  with  the  exterior  parts  in  their  Diurnal  Revolution :  But 
fo  very  nearly  equals  it,  that  in  365  Revolves  the  difference  is  fcarce  fen- 
fible.  This  I  conceive  to  arife  from  the  Impulfe,  whereby  this  Diurnal 
Motion  was  impreft  on  the  Earth,  being  given  to  the  external  Parts,  and 
from  thence  in  Time  communicated  to  the  internal. 
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The  Purled  of  this  Motiott  apfiears^  by  all  Gircuiaiftaiices^  to  be  of  many 
Centuries  of  Years  j  and  coafidering.  the  chaogQ  of  the  Place^  where  there 
•was  DO  Variation,  by  reafonof  the  iEquilibre  of  the  t^o  Sou  them  nugpe- 
ticai  Poles>  viz,,  fpom  C2Lpcd*j4guIbas  to  the  Meridian  of  St.  Hs^ena^  (which 
is  about  23  ^.  in  about  90  Y^slts)  oikI  of  the  plage  wjiere  the  Wefterly 
Variation  is  in  its  Jkiam  or  greateil  Defle^ico,  beii^  z\^wt  half  fo  nuicb, 
nriz,,  from  the  Ifle  C^  Dieto  R^'z,  to  the  South- Weft  Parts  of  Abdivafcar; 
we  may  with  foioe  reaiCbn  conj^dure^  that  the  Apterican  Bo]Cfyf9LS  movcyl. 
Weftwards  ^6^  in  that  time ;  and  that  the  whole  Period  thereof  is  per- 
formed in  feven  hundred  Years,  or  thereabouts :  So  that  the  ni^e  decermi* 
nation  of  this,  and  of  feveral  other  partioulars  in  the  Magpetick  SyAem, 
is  referved  for  remote  Pofterity. 

I  doubt  not  but  this  Hypothefis  of  an  Internal  Nucleus  ymH  find  Oppo* 
fers  enough :  But  the  Globe  of  Saturn  being  environed: with  his  Ring,  is  a 
notable  Imlance  of  this  kind^  as  having  the  lame  common  Center^  and  mo* 
ving  along  with  it,  without  fenfibly  approacbipg  one  fide  of  it  more  than 
another :  And  if  this  Ring  were  turned  on  one  of  its  Diameters^  it  would 
then  defcribe  fuch  a  Concave  Sphere  as  Iifuppqfe  our  Externa}  one  to  be* 
And  fince  the  Ring  in  any  pofition  given,  would  in  the  fam?  manner  keqp^ 
the  Center  of  Saturn  in  its  own,  it  followiS  thajt  fuch  a. Concave  Sphere 
may  move  with  another  included  in  it,  having  the  fame  common  Center. 
Korean  it  well  be  fuppofed  otherwife,  cc^dering  the  nature  of  Gravity: 
For  ihonld  thefe  Globes.be  adjuftl^d  once  to  the  fame  common  Ceqc^^tfae 
gravity  of  the  parts  of  the  Concave  WiOuld  prefs  equally  towards,  tho  Ceft* 
ter  of  the  internal  Ball,  wiuch  Equality  muft  ne ceflarily  cwtinue  till  fome 
external  Force  diftnrb  it ;  which  is  not  eafy  to  im^^toe  in  our  Cafe* 
This  perhaps  I  might  more  intelligibly  exprefs,  by  faying.  That  the  inner 
Globe  being  pofitra  in  the  Center  of  the  exterior,  muft  neceflarily.afcend, 
whatfoever  way  it  move;  that  is,  it  muft  overcome  the  fqrce  of  Gravity 
Bng  towards  the  common  Center^  by  an  Impulfe  it,  muft,  ceqeive  firom 
Tome  outward  Agent :  But  all  outward  Efforts  being  fuiGciently  fenced 
againft,  by  the  Shell  that  furrounds  it,  it  follows,  that  this  N^cUus  being 
once  fixt  in  the  common  Center,  muft  always  there  remain. 

It  may  be  objefted,  that  the  Water  of  the  Sea  would  perpetually  leak 
thro  this  Shell,  unlels  we  fuppofe  the  Cavity  full  of  Water :  But  when  we 
confider  how  tightly  great  Beds   of  Chalk  or  Clay,  and  much  more 
Stone,  do  hold  Water,  and  even  Caves  arched  with  Sand,  no  Man  caa 
doubt  but  the  Wifdom  of  the  Creator  has  provided  fer  the  Mtcrocofm^  by 
many  other  Ways  than  I  can  either  imagine  or  exprefs*    We  cannot  think 
it  a  hard  fuppofition  that  the  internal  Parts  of  this  Bubble  of  Earth  (hould 
be  rmlete  with  fuch  Saline  and  Vitriolick  Particles  as  may  contribute  to 
Petretadion,  and  difpofe  the  tranfuding  Water  to  (hoot  and    coagulate 
into  Stone,  fo  as  continually  to  fortify,  and,  if  need  were,  to  confolidate 
any  breach  or  flaw  in  the  Concave  Surface  of  the  Shell.    And  thisperhafis 
may,  not  without  Reafcm,  be  fuppo&d  to  be  the  final  Caufe  of  the  Adr 
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tttixtnre  of  the  magnetical  Matter  in  the  Mafs  of  the  terreftrialjpartsof  our 
'  Globe,  viz,.  To  make  good  and  maintain  the  Concave  Arch  or  this  Shell : 
'For  by  what  the  excellent  Mr.  Newton  has  (hewn^  in  his  Prhtcipia  Phihfo" 
fhUy  it  will  follow.  That  according  to  the  general  Principle  of  Gravity, 
vifible  thronghoDt  the  whole  Univerfe,  all  thofe  Particles  that  by  length 
of  time,  or  otherwife,  ifaaU  moulder  away,  or  become  loofe  on  the  Concave 
'  Surface  of  the  external  Sphere,  would  fall  in,  and  with  great  force  defcend 
on  the  internal,  unlcfs  thofe  Particles  were  of  another  fort  of  Matter  capa- 
■  ble,  by  their  ftronger  tendency  to  each  other,  to  fufpend  the  force  of  Gra- 
vity :  but  we  know  no  other  Subftances  capable  of  fupporting  each  other 
by  their  mutual  Attradion,'  but  the  Magnetical;  and  thefe  we  feemiracu* 
loufly  to  perform  that' Office,  even  where  the  power  of  Gravity  has  its 
fallEffetft,  much  -more  within  the  Globe  where  it  is  weaker.    'Why  then 
may  we  not  fnppofc  thefe  faid  Arches  to  be  lined  throughout  with  a 
Magnetical  Matter,  or  rather  to  be  one  great  Concave  Magnet,  whofe  two 
'Poles  are  the  Poles  we  have  before  obferved  to  befixt  in  the  furface^of  our 
Glbbe? 

Another  Argument  Bivonring  thirf-Hypothefis,  is^drawn  from  a  Propofition 
of  thd  fame^'Mr.  Nnrnnny  where  he  determines  the  force  wherewith  the 
•Moon  moves  the  Sea  in  producing  the- Tidcsr-HisWo^ds  Bxt^'Dmfhas  Lunz 
eft  dd DenJitatem'lL*tnx  ut  680  ad  ^87.  fiu  9  ad  $rquamProxime.'Efi  kitur 
'  Corpus  lAxnx'denfiusy  ac  magis  terreftre  qaam  Terra   noitra-    Now  it  the 
Moon  be  more  foKd  than  the^  Earth  as-p  to  y,  why  may-  not  -we  reafona- 
bly  fiippofe,  'the'Moon'i)eing  afmalPBody,  arid  a  fecondary  Pkuiet,  tabe 
•  folid^Barth,  Water  and  Stone,  and  this  Globe  tcr  confift  of  the  fame  Mate- 
rials, only  4  Niriths  thereof  to  be  Cavity,  within  and  between  th&interaal 
Spheres,  which  I  would  render  not  improbable  ? 

It  muft'be  allowed  indeed,  that  thefe-included  Globes  can  be  of  very  lit- 
tieferrice  to  the  Inhabitants  of  this  outward  Worfd,-  nor  can  the  Sun  be 
ferviceable  to  them  either  with  hi^  Light  or  Heat  r  'But  fince- we  fee  all  the 
parts  of  the  Creation  abound  with  animate  Beings,  why  fihoukl  we  think 
It  ftrange  that  the  prodigious  *  Mafs  of  Matter,  whereof  this  ^lobe  does 
'  confift,  ihouldbe  capable'offome  other  Improvements,*  than- barely  to  ferve 
to  ftrpport  its  Surface  ?  Why  may  we  itot  rather  iiippofe  that  the  exceed- 
ing fmall' quantity  of  fdid' Matter  in  refpfcft  to  the^  fluid  iEther,  is  fo  dif- 
poftdby'the  Almighty  Wifdom,as  to  yield  as  great  a-Suface  (ov  the-ufe 
t>f  Living  Creatures,  a^canoonfiftwith'the  Convemencyaiid^curity  of 
the  whole? 

And  tho  without  Light  there  can  beuo  Livings  yet  there  are  -many  ways 
of  producing  Lt^twliich  wcare  wholly  •  ignorant  t)f:  The  Meclium  ifrfelf 
may  be  always  luminous  after  the  maimer  of  our  Ignerfiaui ;  the  Concave 
Arches  may  iu.feveral places'fhinewSthfuch  a  Sttbftance  asinvefts  the  Sur- 
face of  the  Sun  ,•  nor  can  we  without  a  Bbldnefs  oinbecdming  a-  Philofopher, 
adventure  to  affert  thelmpoffibifity  of.  peculiar  Luminaries  below;  of  which 
we  have  no  fort  of  Idea. 
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Thus  I  have  (hewed  a  Poffibility  of  a  much  more  ample  Greatioa,  than 
has  hitherto  been  imagiD'cl :  A  Notion  till  hitherto  not  lb  much  as  Iburted 
in  the  World,  and  of  which  we  could  have  no  Intioution  from  any  other 
of  the  Phanamena  of  Nature. 

But  there  nuy  be  a  farther  ufe  of  this  Cavity  ^  of  the  Earth ;  viz..  to  di- 
minish the  fpeciiick  Gravity  thereof  in  refpeft  of  the  Moon :  for  I  think  I 
can  demonftrate  that  the  Oppofition  of  the  jEtier  to  t|ie  Motions  of  the 
Planets  in  long  time  becomes  fenfible,  and  confequentiy  the  greater  Body 
muft  receive  a  lefs  Oppofition  than  the  fmaller,  unless  the  fpeciiick  Gravity 
of  ihefmaller  do  proportiohably  exceed  that  of  the  greater,  in  which  Cafe 
only  they  can  move  together.  So  that  the  Cavity  I  alCgn  in  the  Earth,  may 
well  fervc  to  adjuft  its  Weight  to  that  of  the  Moon  :  For  other wi(e  the 
Earth  would  leave  the  Moon  behind  it^  and  (he  become  another  Primary 
Planet. 

\4m  iwfib'      IX.  I.  Having  determined  as  well  as  I  could  the  South  Pole  of  a  TertU 
HMfCom-  Qr  fpherical  Loadftone,  of  3  Inches  Diameter,  which  accidenully  had  fallen 
fifdeu     intomy  Hands^  I  was  much  furprized  to  find  it  18^  diftant  from  a  Crofs, 
Hire.R.i88.^eep  engraven  on  the  Stoue,  which  according  to  all  appearance  had  hereto- 
^  ^^      fore  been  the  Pole  of  this  Stone,  as  it  had  been  ob&rved  by  him  that  cut  it. 
This  Change  having  revived  £bme  Thoughts  I  had  formerly  entertained  con- 
cerning the  Variation  of  the  Needle,  I  believed  that  if  it  were  true  that  the 
Poles  of  the  magnetical  Virtue  changed  in  the  Loadftone,  as  we  fee  they 
change  in  the  Earth,  one  might  derive  great  Advantages  therefrom :  For 
if  this  Change  of  thefe  Poles  in  the  Loadftone  were  certain,  and  that  it  was 
analogous  to  the  Change  of  the  Poles  of  the  magnetick  Virtue  in  the  Earth, 
it  is  not  to  be  doubted  but  a  TereHaj  being  fufpended  at  liberty,   would 
remain  immoveable,  and  that  one  Point  thereot  would  regard  the  Pole  of 
the  World,  which  might  be  called  the  true  Pole  pf  the  Stone,  whilft  the 
Poles  of  its  Virtue  would  pafs  fucceflively  from  one  part  to  another,  after 
the  fame  manner  as  they  change  in  the  Earth. 

Afrer  having  well  confidered  this  Hypothefis,  and  having  cleared  up  fome 
doubts  which  f  had,  concerning  the  Pofition  of  the  Stone  at  the  time  when 
its  Pole  had  formerly  been  derermined,  I  concluded  that  this  former  Pole 
was  diftant  from  the  Point  I  call  the  true  Pole,  13  Degrees,  towards  the 
Eaft,  in  the  Place  where  it  had  been  marked,  (and  which  is^  unknown  to 
lae)  flnce  that  at  this  time  in  this  Country  the  Needle  varies  about  $  deg. 
Weftward. 

Upon  this  Hypothefis,  which  I  know  not  that  any  one  elfe  has  yet  thought 
upon,  I  have  invented  a  new  fort  of  Needle  for  the  Compafs,.  which  may 
have  the  fame  Alterations  as  a  fpherical  Loadftone,  and  at  the  fame  time 
the  fame  Conveniencies  as  the  ordinary  Needle  hath* 

I  caufed  a  Ring  of  3  Inches  Diameter  to  be  made  of  Steel- Wire ;  from 
.which  there  went  3  Radii  of  very  fine  Brafs- Wire  meeting  at  the  Center  in 
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a  Cup  perfedly  like  that  of  an  ordinary  Compafs^  that  fo  this  Circle  might 
reft  on  a  Pin  in  its  Center,  and  be  at  full  Liberty  to  turn  round,  its  Center 
being  fix'd*  This  done,  I  gave  the  magnetical  Touch  to  this  Steel  Ring, 
by  applying  indifferently  to  a  Point  thereof,  one  of  the  Poles  of  a  flrong 
Loadftcne,  and  the  other  Pole  of  the  Stone  to  the  oppoiite  Point,  to  give 
\  the  greater  Virtue  to  the  Ring.  Then  I  obferved  that  the  Ring  was  ftrong- 
ly  magnetical,  and  that  the  Point  called  the  South  Pole  did  readily  turn  it 
felf  towards  the  North,  and  after  feveral  Vibrations  flopped  there,  and  that 
it  hadalfo  the  fame  Inclination  towards  the  Pole,  which  is  found  in  Needles 
after  they  have  been  touched  -.  Laftly,  I  fixed  upon  the  Ring  a  fmall  Fleurde 
Lis  of  Brafsin  the  Point,  which  exa^ly  refpeded  the  North,  the  Ring  be- 
ing firft  well  fettled. 

To  inform  my  felf,  if  a  Steel  Ring  had  the  (ame  Effeds  as  a  Theffay  I 
made  the  following  Experiment.  Having  touched  a  Steel  Ring,  and  having 
laid  it  on  a  Paper,  I  ftrewed  the  Filings  of  Steel  upon  it ;  and  then  gently 
Ihaking  the  Paper,  I  faw  that  the  Diredion  of  the  magnetical  Matter  pafled 
diredly  crofs  the  Ring  from  one  Pole  to  the  other,  and  that  there  were  two 
Vortices  on  the  fides,  as  it  is  obferved  in  the  fpherical  Magnet,  which  feems 
very  furprizing :  for  according  to  the  ordinary  Hypothefis  of  the  Magnet,, 
the  magnetical  Virtue  paifing  more  eafily  in  the  Steel  than  in  the  Air,  fhould 
run  on  both  fides  of  the  Pole  roupd  the  Ring,  and  only  form  a  tole  oppofite 
to  the  firft.  But  I  was  further  confirmed  in  this  Opinion,  by  applying  a  flat 
and  pointed  Piece  of  Iron  like  the  Blade  of  a  Knife,  to  a  Loadflone,  fo  as 
the  Point  of  the  Iron  reached  beyond  the  Stone ;  and  having  afterwards  pre- 
fented  this  Point  to  the  magnetical  Rin^,  I  obferved  that  different  Points  of 
the  Ring  did  apply  to  the  Point  of  the  Iron»  according  as  the  feveral  Points 
thereof  had  been  applied  to  the  Stone ;  which  happens  not  in  the  magnetical 
Needle,  for  that  always  prefencs  one  of  its  Ends  to  the  Point  of  the  Iron, 
being  not  difpofed,  by  reafon  of  its  Length,  to  receive  the  magnetical  Mat- 
ter in  all  the  Parts  thereof  analogous  to  thofe  of  the  Stone.  It  mufl  only  be 
noted,  that  in  an  irregular  Stone,  the  magnetical  Virtue  appears  ftronger 
towards  the  Angles  than  in  the  other  Parts ;  which  may  caufe  £bme  Irregu- 
larity in  this  Experiment,  if  it  be  tried  with  a  Stone  that  is  very  uneven. 

Thofe  Experiments  gave  me  the  Curiofity  of  making  another,  by  touch- 
ing two  Semicircles  of  SteeU  Having  joined  the  two  Ends,  touched  by  the 
fame  Poles,  I  obferved  by  the  Steel-Duft  the  fame  Eflfe&  as  in  the  Ring ;  but 
having  joined  the  Ends  differently  touched,  I  found  that  immediately  the 
two  half  Rings  run  together,  and  fluck  to  each  other ;  and  by  the  Steel- 
Duft  ftrowed  on  Paper,  I  obferved,  that  there  were  4  Vortices,  one  in  the 
middle  of  each  Semicircle,  and  one  at  each  of  the  Places  where  they  were 
joined,  and  that  the  2  latter  were  lefs  than  the  others,  and  much  ftronger. 
I  faw  likewife,  that  there  were  4  Poles,  each  of  which  was  within  a  Vortex, 
and  that  each  retained  in  its  Simicircle  the  Virtue  of  the  Ends  of  the  half 
Rings. 

I  tried,  after  having  touched  a  Steel  Wire  that  was  flraight,  to  make  a 

Ring  thereof.    But  I  found  that  it  had  quite  loft  its  Virtue,  which  cannot 

be 
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be  tttribiitccl  to  the  jtin  Aion  of  the  Poles,  fincc  they  ought!  to  ftick  together^ 
according  to  the  other  Experiments  vrhich  have  been  hiMe,  but  only  to  this, 
that  it  hath  been  already  noted,  that  when  a  magnetical  Vtrgula  is  a  little 
bent,  it  lofes  its  Virtue,  which  cannot  happen,  but  from  the  Alteration  of 
the  Pores  of  the  "Steel. 

I  farther  remarked,  that  a  Rfng  of  Steel  having  been  touched,  does  for  a 
long  time  retain  its  Virtue,  although  it  be  put  in  a  Pofition  contrary  to  its 
Poles.  And  this  Experiment  is  confirmfcd  by  another  much  more  confide- 
rable,  which  is,  that  a  Ring  of  Steel  having  been  touched  with  aft kh^ 
Loadftone,  cannot  without  difficulty  receive  a  contrary  Touch  front  a  Mag- 
net, lefsftrong  than  thefirft:  But  that  in  time,  by  little  and  little,  it  re- 
fumes  its  former  Virtue ;  much  as  we  fee  Magnets  do,  which  being  applied 
to  another  Stone,  by  the  Poles  of  the  fame  Denomination,  lofe  riieirfirft 
Virtue  and  take  a  contrary,  which  they  afterwards  lofe  by  degrees,  to  re- 
affiime  their  firft. 

After  I  had  prefented  this  new  Syftrtn  of  the  Magnet  to  the  Academy, 
there  were  made  fome  Experltaents'upon  a  TereBa  of  much  the  fame  Diame- 
ter \vith  mine,  but'whofe  Poles'wfere  not  diametrically  oppofite  ;-  and  up6a 
a  half  Globe,  Very  much  biggfer  than '  the  T^/ri?^ :  But\ve  could  ^find  in 
them  Yio  confiderable  Difference,  or  Alteration  of  Poles.  '  Becaufe  of  fomc 
Circumftances,'  the  C6mpany  thought  fit  that  fome  Experiments  iboold  be 
made  with  this  Sort  of  Compafs. 

^Thefe  circular  Needles  may  be  touchM' anew '  after  this  malnner ,-  Apply 
the 'Poles  of  the  St6ne  to  the'Ring,'andrhc  Ring^which  is  ful^erid^d upon  its 
?Piv6t,' will  tdfn  fcf  as  the  P6irit  anfwering  to  the  Pdle  of  the  VSrrueof  the 
Stone  which  isipplied  td  it,'  will  cdine  as  neir  to  it  as  poffiWe:  Mdnmch, 
that  without  touching  the  oneor  the  other,  theRftig  wilf  not  fail  to  receive 
very  much  Force.    The  fiitxe  may  be  done  at  the  oppofite  Point, 
n*  frinei^     ^  •  This  Ac<iount  having  bfeeri  read  before  the  Royal  Society,  ic^was  oltJer- 
fie  e»ami''  ed,  that  thcT^relli  which  has  been'in  their  RepofTtory  thefe  2  j  Years,* flleiild 
Ih^i  ifo    ^c  examined ;  and  itf  was  foutid,  that  the*  Points* which  ai-e'marfccd-lfeereion 
*   "w  ith  Crofles  were,  astiear  as  conld  be  difcerned, '  the  tru6  Poles  of  tho  Stoiie, 
hotwithftandingthat  the  Vairiation  has  changed  at  ii<>*db»  fell  4  dfcg.  fince 
d:ic7ereVa  has  been  in  the  Society's  Cuftody,  and  perhaps  manj^  more  (ince 
it  was  marked;  and  had  there  been  a  Change  in  the'Poleiof  the  Loadftone 
analogous  tliereto,  it  muftfleeds  have  been  perfceived  in  this,  whofa  Diame- 
ter is  about  4i  Inchfes.    H6wever,  to  put  this  Matter  pail  Difpute,  Cfcre  was 
takeii  to  find  out  exadUy  and  niark  the  Poles  pf  the  Society  *s great  Load fhme, 
the  Sphere  of  whofe  Adivity  isabove'nind  Poor  Radius,  and  whofe  Poles 
are  ig'Inclies  afunder ;  whereby  if  this  Tranflation  of  the  Poles  be  real^  it 
cannot  fail  of  being  made  very  fenfible  hereafter.    In  the  mean  time^  fbme 
of  the  Company  well  skillM  in  Magfteticks,  wfere  of  Opinion,  thatfuch  a 
circular  Needle  would  liWate'on  its  Certtfir,  fo  as  to  refpcd  the -magnetical 
Meridian  with  the  Points  that  had  at  firft  received  the  Touch,  rather  riun 
that  the  Ring  remaining  immoveable,  the  direftive  Virtue  fhould  betranf- 

fenned 


therein  from  Place  to  Place^  either  by  length  of  time,  or.  by  traofporting 
this  Compafs  into  thofe  Parts,  where  the  Variation  of  the  Needle  i^coujS-J- 
derably  different.  .      ' 

An  Account  of  a  Book,  Omitted. 

Epiftola  invitatoria,  ad  Obfervafiones  Magnctica?  Variatipn^s,  commiini  ^  »♦  J-  P*  3 
Studio  junftifqueLaboribusinftituendas,  AltoVfii6^i. 

CHAP,     V- 

tBotany.     A^ricvkun. 

L  TJRepare  two  Plates  of  Iron  as  large  as  you  defirc  f o  preferve  th^  Speci-  Tofrepryr^ 
Jt     mens.    Thefe  Plates  muft  be  too  thick  to  bend,  very  fmopth  on  one  ^^J^^d' 
fide,  andHpIes  for  Screws  <>^  ®^ch  Comer,  to  fcrew  them  clofe.    Then  take  7untf{by 
your  Flowers,  Leaves,  &c.  when  perfe&ly  ripe,  and  in  their  true  Colours,  ^'j^^^^p^ 
ipread  them  on  a  Brown-Paper,  with  the  Leaves  as  difHnS  as  you  can ;  and  ^a"j7^^^4li; 
if  the  Flowers  be  large,  there  muflmore  Paper  lie  under  it,  a^d  if  it  be  thigk^       ' 
you  may  pare  away  the  one  half  thereof,  as  alfo  of  the  Stalk,  (b  as  to  make 
icliealmoflBat:  and  fomediflindLeaves  may  be  feparated  and  taken  out,  as 
a  By-ftore,  to  be  afterwards  iluck  in,  and  coxppleat  the  Flower.    Then  lay 
over  all  more  Brown*Paper,  and  put  thefe  between  the  Iron  Places,  fcrew 
'em  clofe,  put  the  f4nte  iqto.  an  Oven  fot  tw^  Hpurs,  juft  as  the  Brea^  is 
drawn  1  ^f^^^  whiqh,  take  out  the  Flowers ;  then  take  Aqua  Fortis  and  Aqu^, 
yita,  or  Brandy  in  equal  Quantity,  mixed  together,  and  with  a  Bruihpafs 
over  the  Leaves  of  the  Flowers.    Then  l^y  them  on  frefli  Bro\i(n-Paper,  and 


rub  the  Backfides  of  your  Flowers  and  Leaves,  to  make  them  ftick  ;  and 
then  lay  them  into  your  Paper-Book,  where  they  will  lie  fiift,  and  always 
look  frefh. 

There  muft  be  a  little  Skill  after  the  Oven,  to  turn  the  Leaves  into  Shape; 
and  a  fort  of  Perfpedive,  in  cafe  the  Flower  be  too  thick :  and  if  you  would  . 
add  any  Smell  to  thefe  Flowers,  which  will  have  none,  touch  them  with  < 
iJLxqb  ££[ence  as  you  think  fit. 

II.  I.  As  I  parted  thro  Aforfow  Woods,  under  Pinm  moor  in  Craven^  Aug^otnodd 
18,  i6jZy  I  found  an  infinite  Number  of  Mufhroons,  fbme  withered,  and  Jjr"^^^^^ 
ethers  new  fprung  and  flourifhing.    They  were  of  a  large  Size,  fomething  fcjD/.uftir. 
bigger  than  the  ordinary  red  Gilled  eatable  Muihroon,  or  Champignon,  and  °•*^•^^"^^ 
very  much  of  their  Shape,  that  iSy  with  a  perfedly  round  Cap,  or  Stool, 
as  we  vulgarly  call  it,  thick  in  Flefli,  and  with  open  Gills  underneath,  ha- 
ving a  thick,  flefliy  not  hollow^  and  round  Foot  Stalk,  of  about  6  Fin-? 

gets 
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fers  Breadth  high  above  Ground,  and  ordinarily  as  thick  as  my  Thumb, 
f  you  cut  any  pare  of  this  Mufhroon,  it  will  bleed  exceeding  freely  a  Milk 
white  Juice,  which  taftes  much  hotter  upon  the  Tongue  than  Pepper ;  it  is 
not  clammy  to  the  Touch,  and  the  A^r  does  not  mnch  difcolour  it,  or  the 
Blade  of  a  Knife,  as  is  ufual  with  moft  vegetable  Juices.  It  became  in  the 
Glafs  Vial  I  drew  it  into  fuddenly  concrete  and  ftiflf,  and  did  in  fome  Days 
dry  into  a  firm  Cake;  which  alfo  when  well  dried,  retained  its  fierce  bi- 
ting Tafte  and  white  Colour. 

Further,  I  obferved  thefe  Mufhroons  full  of  Juice,  not  to  be  endured  up- 

.  on  our  I'ongues,  to  abound  with  Fly  Maggots.    AUb  the  youngeft  and  ten- 

derefl  of  them,  that  is,  fuch  as  are  moft  juicy,  to  have  been  very  much  eaten 

by  the  grey  Meadow-naked  Snail,  lodging  themfelves  within  the  fide  of  the 

Plant. 

MyUr.  1  •  I  doubt  uot  but  this  Mufhroon  is  that  defcribed  in  Job.  Bauhin^  L  40.  c. 

wny,  lb:    ^^  under  the  Title  of  Fungus  piperatus  altus,  laEieo  fucco  turgens.     For  in  al- 

^'  ^"'^'      mofl  all  Points  the  Defcriptions  agree  exadly. 

Unothrr  3  •  The  Fungus  forofus  crajfus  magms  J.  B.  when  frefh  gathered,  is  of  a 
f^rt  •/  Buff-Colour,  infide  and  outfide;  and  yet  cut  thro  the  Middle,  it  wi/J  in  a 
f^^l  Moment  change  from  a  pale  Yellow  to  a  deep  Purple  or  Blue,  and  ftain 
ter.  n.  no.  Linen  accordingly.  A  Drop  of  the  Juice  leifurely  fqueezed  out,  will 
^"  **^'  change,  holding  it  betwixt  your  Eye  and  the  Light,  thro  all  the  Colours 
of  the  Rainbow,  in  the  very  time  of  its  falling,  and  fix  in  a  Purple,  as  it 
doth  in  the  fpringing  out  of  its  Veins. 

The  viomert     III.  I  am  of  opiniou,  that  Mufhroons  are  Plants  of  their  own  kind,  and 
Jj^-^'j^-jj*/ have  more  than  a  chance  Original.    We  will  inftance  in  that  fpecies  call'd 
^"dt.  Li^'  Fungus  pcrofus  crajfus  magnus  J.B.  The  Texture  of  the  Gills  is  like  a  Paper 
iter,  n.  no.  prick'd  full  of  Pin-holes.    InAuguft  this  is  very  frequent  under  Hedges,  andT" 
^'  *'^'       in  the  middle  of  the  Moors  in  many  Places  of  Torkjhire.    It  feems  to  me, 
(and  no  doubt,  it  will  to  any  Perfon  that  fhall  well  examine  it)  that  the 
Gills  of  this  ^4ufhroon  are  the  verv  Flower  and  Seed  of  this  Plant.    When 
it  is  ripe,  the  Gills  here  are  eafily  feparable  from  the  reft  of  the  Head :  Each 
Seed  is  diftind  from  other,  and  hath  its  Impreflion  in  the  Head  of  the  Mufh- 
roon,  ]uft  as  the  Seeds  of  an  Artichoke  hath  in  the  Bottom  of  it.     The 
bigger  End  of  the  Seed  is  full  and  round,  and  they  are  difpofed  in  a  fpirai 
Order,  juft  as  thofe  of  the  Artichoke.    The  like  we  do  think  of  all  other 
Mu/hroons,  however  differently  figured. 

And  if  it  fhall  happen  to  him  that  fhall  fow  them,  that  thefe  will  not  pro- 
duce their  Kind,  but  be  fterile,  it  is  no  ftrange  thing  amongft  Plants,  there 
being  whole  Genus's  of  Plants  that  come  up,  and  flower  and  feed,  yet 
their  Seed  was  never  known  to  produce  Plants  of  their  Kind  ;  being  natu- 
rally fterile,  and  a  volatile  Duft,  as  all  the  Orchides  or  Bee-Flowers.    . 

D^licJ       IV.  The  Tiibera  Terra  obferved  lately  at  Rujhton  in  Northamjnonjhirt^  by  Dr. 
Roianfonjn.  Hutteu  of  Harborough  in  Leicefterjhire^  are  the  true  French  Truffles^  the  Italiiut 
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lawdffi  or  Tartuffole,  and  the  Spanijh  Tjirmas  de  Tiera^  which  are  not  noted  by 
Mr.  kay^  to  be  found  in  our  Britijh  Soil.  I  have  feen  *cm  thrice  as  large  at  Flo- 
rencey  Rofne^  and  Naples,  v  here  they  eat  them  as  a  deh'cious  and  luxun* ous  Piece 
of  Dainty,  either  fried  in  Slices  vith  Butter  or  Oyl,  Salt  and  Pepper,  or 
elfe  out  of  Pickle,  and  often  boiled  in  their  Soup.  Thefe  obfervcd  in  E?:^- 
land  are  all  included  in  a  ftudded  Bark  or  Coat,  the  Tutercules  refembling  the  Fij^»  157. 
Capfuksy  or  Seed  Veflels,  of  fome  MaBows  and  Alceas.  The  inward  Subftancc  Fg,  158. 
is  of  the  Confiftence  of  the  flefliy  Part  in  a  young  Cheftnut,  of  a  Pafte  Co- 
lour, of  a  rank  or  hircine  Odour,  and  unfavoury,  flreaked  with  many  white 
Veins  or  Threads,  as  in  fome  Animals  Teflicles.  The  whole  is  of  a  globofe 
Figure,  tho  uncaual  and  chinky  ,•  they  are  moft  tender  in  the  Spring,  tho  af- 
ter Showers  and  iultry  Weather,  they  may  be  plentifully  found  in  the  Autumn, 
The  Wet  fwells  them,  and  Lightning  and  Thunder  may  difpofe  them  to  fend 
forth  their  particular  Scent  fo  alluring  to  the  Swine,  for  fome  of  the  Antients 
caird  them  Cerannia* 

Dr.  Hatton  obfcrved  Fibres  ifluing  out  of  fome  of  thefe  Tuberaj  which  lay  /;}>,  j  jy. 
Spit-deep  under  Ground,  fo  that  perhaps  they  may  be  Plamafui  generis y  and 
their  fulcated  Papilla  analogous  to,  i(  not  Seed  VefTels  ;  you  know  feveral 
Vegetables  bear  their  Seed  near  the  Root,  as  the  TrifoUum  fubterraneum  tri^ 
€Qccum,  reticulatum  Fhfculis  longis  alliSy  moft  of  the  Arachidna\  and  fome  other 
^  Legumes ,  which  flower  above,  but  feed  under  Ground.  As  to  the  Truffles  ly- 
ing fo  deep,  that  is  common  to  many  Roots  that  fhoot  up  Stalks  above  the 
Earth.  To  inftance  only  in  that  Lathjrus  tuberofus^  called  commonly  Chama^ 
balanus  arid  T'erra  Glandes^  in  Engljlh'  Peafe  Earthnuts,  digg^  up  and  eaten  by 
the  poor  People,  mn  nifi  aha  Fofjione  invenienday  fays  john  Bauhine.  The 
Roots  of  our  Bulbocaftanum  (oi  the  umbelliferous  Tribe)  commonly  calKd 
Kepper-nuts,  Pignuts,  and  Gernuts,  in  the  North,  lie  very  deep,  and  fat- 
ten Hogs,  which  are  very  greedy  of  them. 
• 

V:  Some  Tears  fince  M.  Perrauk  related  to  the  Royal  A  cademy  at  PariSyXhzx  ^fir^tn^e 
travelling  thro  Sologne,  he  had  been  informed  by  fome  Phyficians  and  Chirur- ;%,{„*-]'' 
geons  of  that  Country,  that  the  Rye  there  was  fometimes  fo^orrupted,  that  »•  »p.  p. ' 
thofe  who  did  eat  of  the  Bread  which  had  much  of  this  corrupted  Grain  in  it,  ^^*' 
were  feiz'd  on  by  a  Gangrene.   We  have  view'd  fome  of  thefe  Grains  of  Rye 
thus  degenerated,  they  are  black  without,  and  pretty  white  within,  and  when 
they  are  dry  they  are  harder  and  clofer  than  the  natural  good  Grain.  They 
have  no  ill  Tafle.  I  have  found  fome  of  them  that  had  hanging  at  their  Bafis 
a  Subftance  of  a  Hoaey-Taifte  and  Confiftence.    They  become  much  longer 
Jn  the  Ear  than  the  other.  There  are  fome  of  them  that  are  13  or  14  Lines 
long,   and  2  Lines  large,   and  at  times  you  will  find  7  or  8  of  them  in  one 
Ear.    It  may  be  fccn  in  examining  thefe  Ears,   that  they  are  not  Bodies  of 
another  kind,  generated  among  the  Grain  of  Rye,  as  fome  pretend  ;  but  that 
they  are  true  Grains  of  Rye,  having  their  Coats  like  the  reft,  wherein  may  be" 
diftinguiflied  the  Place  of  the  Germen,  and  of  the  Furrow. 

There  happened  many  like  Accidents  in  1674,    at  Montargis  (rom  the 
fame  Caufe.    M.  Dodan  caufed  to  be  brought  to  him  fome  Ears  of  this  Rve, 
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And  the  Company  (bond  the  Grains  of  them  akogether  tike  thofe  they  hzd 
feen  formerly. 

M*  TuiBier  hath  imparted  a  Letter  of  M*  ChattMy  an  old  and  expert  Ctvf^ 
rurgeon  at  Momgarris^  "whence  he  faith  he  hath  learned  the  Particulars  foU 
lowing,a;/2c.  Rye  doth  in  this  manner  degenerate  in  SoUgneyBerrj^^t  Couotrjr 
of  Blaife  and  GafiinoiSy  and  almoft  every  where,  efpeciaUy  in  U^t  and  fandy 
Land.There  are  few  Years  but  fome  little  of  this  ill  Grain  grows.  When  there^ 
is  but  little,  the  ill  Efie&s  of  it  are  not  perceiv'd.  It  grows  plenteoufly  in 
wet  Tears,  and  moft  of  all  when  after  a  rainy  Spring  there  follows  exceffive 
Heats.  The  Conftitution  of  the  Air,  or  of  the  Rains,  ivhich  imprefs  this 
Malignity  in  the  Rye,'  is  rare,  there  having  been  found  none  at  MomgtarU 
but  thrice  in  38  Years,  and  there  having  been  but  few  Diftempers  of  it  the 
fecond  time,becaufe  there  was  but  little  of  that  corrupted  Grain.The  Bread 
made  of  the  Rye>  which  holds  fome  of  this  corrupted  Com,  taftes  neither ^ 
%vorfe  nor  better  than  other.  The  Rye  thus  corrupted  hath  its  Efleds  chiefly 
when  'tis  new,  yet  not  till  it  hath  been  ufed  a  confiderable  time. 

Thefe  £&ds  are  to  dry  up  the  Milk  in  Women,  to  caufe  fometimes  ma« 
lign  Fevers,  accompany'd  with  Drowfinels  and  Raving,  to  breed  the  Gan- 
grene in  Arms,  but  moft  in  Legs,  which  ordinarily  are  corrupted  £rft,  and 
to  which  this  Diftemperfaftens  it  felf,  as  the  Scorbute  doth.  This  Corrup- 
tion is  preceded  by  a  certain  Stupefadion  in  the  Legs,  upon  which  follows  a 
little  Pain,  and  fome  Swelling  without  Inflammation,  and  the  Skin  becomes 
cold  and  livid*  The  Gangrene  begins  at  the  Center  of  the  Part,  and  ap- 
pears not  at  the  Skin  till  a  long  while  after,  fo  that  People  are  often  obliged 
to  open  the  Skin,  to  find  only  the  Gangrene  lurking  under  it. 

The  only  Remedy  for  this  Gangrene  1%  to  cut  off  the  Part  a£feded :  If  it 
benotcutoflf,  it  becomes  dry  andlean,  as  if  the  Skin  were  glued  over  the 
Bones ;  and  'tis  of  a  dreadful  Blacknefsi  without  Rottennefs. 

Whilft  the  Legs  are  drying  up,  the  Gangrene  afcends  to  the  Shoulders,  and 
one  knows  not  which  way  it  communicates  it  felf« 

We  have  not  as  yet  lighted  upon  a  Speciiick  Remedy  againft  this  EviL 
There  is  fome  hope  of  preventing  it  by  hot  Spirits  and  volatile  Salts.  The 
Orvietan  ^ndPtyfau  o( Lupins  do  confiderable  good  to  the  Perfon  diftemper\l» 
Poor  People  are  almoft  only  fubjed  to  thefe  Evils. 

M«  TuiUier  alfo  writes  word,  that  in  1^75  he  faw  much  of  this  coniuted 
Grain  among  the  Rye  of  the  Country  of  Gaflimis ;  and  that  the  Country 
People  told  him,  that  there  was  much  more  of  it  this  Year  i6y6y  than  the 
laft  Year,  and  that  it  caufed  great  Diforders :  and  yet  'tis  certain  that  this 
Summer  hath  been  rather  cold  than  hot,  and  that  there  hath  not  been  an/ 
confiderably  intemperate  Weather  this  Year,  but  excels  of  Wet. 

However,  it  may  be  doubted,  whether  thefe  Gangrenes  are  the  Eflefis  o( 
this  Corn  eaten,or  whether  the  corruption  of  the  Rye,and  that  of  the  parts  in 
the  Bodies  of  Men,  are  not  Accidents  equally  derivable  from  the  iame  Con- 
ftitution of  the  Air,  and  independent  the  one  from  the  other.  Yet  M.  7«//- 
lier  hasafllir'd  M.  Ikddardy  that  in  the  Year  1^30,  which  was  fatal  to  the 
Poor  of  the  Countries  fubjed  to  thefe  Evils^  he  being^at  Sulljy  and  having 
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^mderfiood  by  a  Phyfician  and  Chinirgeoo^  that  the  corauted  Rye  was  the 
CauTe  of  the  Gangtents  that  were  then  very  frequent,  being  defirous  to  fa* 
tisfy  himfeif  whether  this  Grain  was  xodetd  the  Caqfe  thereoi^^  he  gave  of 
it  to  feveral  Animals,  which  died  of  it. 

VI.  Malt  is  made  in  Scotland  of  no  other  Grain  bat  Barley,  whereof  there  To  ««i# 
are  a  kinds  \  one  which  hath  4  Rows  of  Grain  on  the  Ear,  the  other  2  Rows.  ^^J^ 
The  firft  is  the  more  commonly  ufed,  but  the  other  makes  the  beft  Malt.     Mum^.  n. 

The  more  recently  Barley  hath  been  threfhed,  it  makes  the  better  Malt;  '♦••p«^^* 
t>ut  if  it  hath  been  threfli'd  fix  Weeks,  or  upwards,  it  proves  not  good  Malt, 
wilefs  it  be  kept  in  one  equal  Temper ;  whereof  it  eafily  failSf  efpecially  if 
it  -be  kept  up  againft  a  Wall  i  for  that  which  lies  in  the  middle  of  the  Heap 
as  freCheft ;  that  which  lies  on  the  out-fides  and  at  top  is  over-dry'd,  that 
which  is  next  the  Wall  ihoots  forth,  and  that  which  is  at  the  bottom  rots 
So  that  fome  Grains  do  not  come  well  (as  they  call  it)  that  is,  never  get. 
that  right  mellow  Temper  Malt  ought  to  have,  and  fp  fpoil  all  the  reft  : 
For  thus  fome  Grains  come  well^  fome  not  at  all,  fome  half,  and  fome  too 
much. 

The  beft  way  to  preferve  thre(hed  Barley  lon^  in  good  Temper,  is  not 
to  feparate  the  Chaft  from  it  \  but  as  lon^  as  it  is  unthrefhed,  it  is  always 
cood.  Brewers  ufe  to  keep  their  Barley  in  large  Rooms  on  boarded  Floors, 
uid  about  a  Foot  in  depth,  and  fo  turned  over  now  and  then  with  Scoops. 

Barley  that  hath  been  over-heated  in  the  Stacks  or  Bams,  before  it  be  le« 

Stated  fi'om  the  Stiawy  will  never  prove  good  for  Malt,  nor  any  other 
fe.  But  tho  it  heat  a  little  after  it  is  threihed  and  kept  in  the  Chatf,  it 
will  not  be  the  worfe,  but  rather  the  better  for  it,  for  then  it  will  come 
the  fooner,  and  more  equally.  A  mixture  of  Barley  that  grows  on  feveral 
Grounds,  never  proves  good  Malt,  becaufe  it  comes  not  equally :  So  that 
the  beft  Barley  to  make  Malt  of,  is  that  which  grows  in  one  Field,  and  ia 
Icmt  and  thre^cd  together. 

Take  then  good  Barley  newly  threChed,  and  well  purged  from  the  Chafi^ 
and  put  hereoif  eight  Bolls,  that  is  about  fix  Enlip  Quarters,  in  a  Stone 
Trough ;  where  let  it  infufe  till  die  Water  be  of  a  bright  reddifh  Colour, 
which  will  be  in  about  three  Days,  mote  or  lefs,  according  to  the  Moiftne(s 
or  Drynefs,  Smalloefs  or  Bignefs  of  the  Grain^  Seafon  of  the  Year,  or  Tem- 
per of  the  Weather.  In  Summer  Malt  never  makes  well ;  in  Winter  it  will 
need  longer  Infufion  than  in  the  Spring  or  Autumn. 

It  may  be  known  when  fteep'd  enough,  by  other  Marks  befides  the  Co^ 
lour  of  the  Water,  as  the  exceflive  fwelling  of  the  Grain^  or  if  over-fteep'd, 
hy  too  much  Sofrnefs ;  being,  when  in  the  right  Temper,  like  that  Barky 
^MdMch  is  prepared  to  make  Broth  of. 

When  the  Barley  is  fufficiently  fteepcd,  take  it  out  of  the  Troi^,  and 
lay  it  on  Heaps,  to  let  the  Water  drain  from  it :  Then,  after  two  or  three 
Hours,  turn  it  over  with  a  Scoop,  and  lay  it  in  a  new  Heap  about  ao  or 
^4  Inches  deep. 
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This  Heap  they  call  the  coming  Heap,  and  in  the  managing  of  this  Heap 
aright  lies  the  grcateft  Skill.  In  this  Heap  it  will  lie  40  Hours,  more  or 
lefs,  according  to  the  forementioned  Qualities  of  the  Grain,  &c.  before  i  c 
come  to  the  right  temper  of  Malt ;  \^'hich  that  it  may  do  equally,  is  moft 
to  be  defired. 

Whilil  it  lies  in  this  Heap,  it  is  to  be  carefully  Icok'd  to,  after  the  firlt 
I  y  or  1 5  Hours  :  For  about  that  time  the  Grain  will  begin  to  put  forth  the 
Root,  which  when  they  have  equally  and  fully  done,  the  Malt  muft  within 
an  Hour  after  be  turned  over  with  a  Scoop,  otherwife  the  Grains  will  be- 
gin to  put  forth  the  Blade  or  Spire  alfo,  which  by  ail  means  muft  be  pre- 
vented ;  for  hereby  the  Malt  will  be  utterly  fpoil'd,  both  as  to  the  plea- 
fantnefs  of  Tafte  and  Strength. 

If  all  the  Malt  comes  not  equally,  becaufe  that  which  lies  in  the  middle 
being  warmeft,  w  ill  ufually  come  firft,  tuun  it  over,  fo  as  the  outmoft  may 
lie  inmoft,  and  fo  leave  it  till  all  become  alike. 

So  foon  as  the  Malt  is  fufficiently  come,  turn  it  over,  and  (pread  it  to  a 
depth  not  exceeding  5  or  d  Inches  ;  and  by  that  time  it  is  all  fpread  out, 
begin  and  turn  it  over  and  oyer  agaii\,  three  or  four  times.  Afterwards, 
turn  it  over  in  like  manner  once  in  4  or  5  Hours,  making  the  Heap  thicker 
by  degrees,  and  continuing  fo  to  do  conftantly,  for  the  (pace  of  48  Hours 
at  leaft.  This  frequent  turning  it  over  cools,  dries,  and  deads  the  Grain, 
whereby  it  becomes  mellow,  melts  eafily  in  Brewing,  and  then  feparates 
entirely  from  the  Husk. 

Then  throw  up  the  Malt  into  a  Heap,  as  high  as  you  can ;  where  let  it 
lie  till  it  grows  as  hot  as  your  Hand  can  endure  it,  which  ufually  comes  to 
pafs  in  fome  jo  Hours  fpace.  This  perfe&s  the  fweetnefs  and  mellownefs 
of  the  Malt. 

After  the  Malt  is  fufficiently  heated,  throw  it  abroad  to  cool,  and  turn  it 
over  again  about  6  or  8  Hours  after,  and  then  dry  it  upon  a  Kiln  ;  where 
after  one  Fire,  which  muft  ferve  for  24  Hours,  give  it  another  more  flow, 
and  if  need  be,  a  third.  For  if  the  Malt  be  not  throughly  dry'd,  it  cannot 
be  well  ground,  neither  will  it  diflfolve  well  in  the  Brewing,  and  the  Ale 
it  makes  will  be  red,  bitter,  and  will  not  keep. 

The  beft  Fewel  is  Peat,  the  next  Charcoal,  madeof  Pit-coal  or  Cinders* 
Heath^Broom  and  Furzes  are  naught.  If  there  be  not  enough  of  one 
kind,  burn  the  beft  firft,  for  that  gives  the  ftrongeft  Im>preflion  as  to  the 
Tafte. 

The  Crana-     VII.  I*  All  the  12  Companies  ofZ^o/iioif,  and  fome  other  Companies,  and 

^'^' '^ ^^^' pn vate  Perfbns,  •  have  their  Granaries  at  the  Bridge^ hmfe  in  SMtthxvark': 

ucvm.    '^'  (where  are  a  Jufticp  of  tlie  Peace,  a  Steward,  ani  two  Mafters.)  Tiiefe  Gra- 

n.aj.  p.+^4.  naries  are  buiJt  on  two  fides  of  ah  oblong  Square ;  one  whereof  ftands  North 

and  South/  and  is-near  lOo  Yards  long ^  whofe  Lettice-Windows  refpcft 

North- Eaft  ,• '  the  other  Cide  may  be  about  50  Yarcs  long  ;  the  Windows  look 

to  the  North,  and  the  oppofite  fides  have  no  Apertures.    All  the  Windows 
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ire  aboiit'aTaM  high,  with6ut  any  Sbtfttcr^,  alidrun  on  in  acontinued  Sc- 
ries, with  v^ry  fmall  Partitions,  fufEcient  only  to  nail  the  Lettices  to  ,•  each 
of  them  is  3  or  4  Stories  high.  The  Ground  orlowermoft  Story,  12  Foot 
from  the  Ground,  is  ufed  only  for  a  Ware-hoUfe,  &c.  To  fettle  the  firft  Sto- 
ry opon  ftrong  Pillars,  fortify'd.with  Spikes  of-  Iron,  that  no  Vermin  might 
get  up,  would  niake  that  Story  litter  tor  drying  of  Corn,  and  more  perHa* 
tile.  In  fome  Places  tiicy  pot,  in  all  the  Infide  of  their  Rooms,  Iron  Wire  of 
fo  narrow "  Meflies,  that  neither  Rats-  nor  Mice  can  get  thro  them,  2  or  j 
Foot  deep.  Others  ered.  On  all  fides.  Boards  of  Timber,  and  faflen  others 
to  the  top  of  the  perpeqdicular.  one,  lying  either  parallel  to  the  Horizon, 
orfo  that  they  make  aa  acute  Angle  with  the  fbmer,  to  the  fame  purpofe  : 
For,  befides  tTie  devouring  of  thi^  Grain-,  the  Bxci^ements  and  Urine  of  that 
Vermin  moiftening  thb  Wheat  or  %ye,  make  them  apt  to  corrupt  and  breed 
Weevels. 

The  two  main  Confiderables  id  building  thefe  Granaries,  are,  to  make 
them  ftrong,  and  to  expofe  them  to  themoft  drying  Winds. 

The  ordering  of  their  Com  is  Ais,  in  ICe«f,  to  feparate  the  Duft  and  other 
ImjSarities  in  it,  when  'tis  threftiy,  th^y  throw  it  ift  Shovets,  from  on^  fide 
to  the  other,  which  the  fohger  it  isj '  the  better  j  by  which- means  ill  fucb' 
Impurities  remain  in  the  middle,  betwixt  the  two  Heaps  of  Corn,  which 
they  skreen  to  part  the- Corn  that  is  good,  from  the  faid  Impurities.  Then 
when  they  bring  the  Gr^in  into  the  oranaries,  they  lay  it  about  half  a  Foot  . 
thirty  and  tumit  twice  a' Weefr, '  and  ojice  ifl  that  time^kr^en it ;  and  this 
for  1  MpnthS'fpa^Je.  After  thatth'e^  lay  it  a  Footthict  for  »  Months  oc  more^  " 
turning  it  once  br' twice  a  Week,  atid  skreen  it  proportionably;  according- 
as  the  drying  Seafon  is',*  felrfomer  or  bfther.  After  5  or  5  Months  they  raile 
it  to  2  Foot  in  height,'  and  turn  it  once  a  Fortnight,  and  skreen  it  ontc  a 
Month,  as  occafign  ijs.  After  a  Y«r,  they  lay  it  tw»o  anrd  a  half,  or  3.  Footi 
deep/andturnitonce^'d  three  W«k»y  or  a  Month,  and  skreet*  it  propor- 

When  it  Kathlain  ^  Years  or  tfiore,  they  turn*  ft  once  iaa  Months,  and 
skree^itoncca'Qiiarter,  andfoony  ds  they  find  it  in  Brightne fs^  Hardnefs, 
and  Drynefs.  The  oftner  thefe  2  things  are  done,  the  better  the  Grain 
proves^  They  leave  an  exttpty  Space  about  a  Yard  wideopall  fides  of  thfcr 
Room,  andat5Foot'diftance,  thro  the  yrhoie  Area^  emptyrof  Conr;  intor 
which  empty  Places  thej  turn  the  Corn  as  often  as^tis^needfal.  * 

In  Kem  they  make  2  iquai^e  Hol^s  in  both  the  ends  of  the  Floor,  and  one 
round  in  the  middle :  by  which  they  throw  the  Corn  from  the  upper  into  the 
lower  Rooms,  &  eemra,  to  air  and  dry  it  the  better. 

The  Skreens  are  made  with  2  Partitions,  to  feparate  the  Duft  from  the 
Corn,  which  falls  into  a  Bag;  ancl  vvbehfuffiicieiitlyftiir,  iscaft  a^ay,  the 
good  Corn  remaining  behind* 

Cofn  has  been  kept  in  Lo^tSoH  Granaries  32  Tears,  and  the  longer- 'tis  kept 
the  more  Flower  it  yields,  in  proportion  to  the  quantity  of  Corn,  and  makes 
the  purer  and  whiter  Bread  j  the  fuperfluous  Humidity  only  evapora- 
ting. .'.-'.  ;^. 
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's'p"/ Pell'     "*•  ^^*  ^^  mention^  at  a  Meeting  of  the  R^al  Society^  that  they  keep 
is!   ''  ^  '  Com  at  Zurich  in  HehetU  80  Years. 

In  Dimiick     3*  Obfcrving  Merchants  and  Travellers  tell  us,  that  the  Granaries  of 

*nd  Mufco-  DoKtzJck  are  generally  7  Stories  high,  and  feme  9  Stories;  having  each  of 

J!^^r  *^'  ^^^^  ^  Funnel,  to  let  the  Com  run  down  from  one  Floor  to  another,  there- 

by  chiefly  faving  the  Labour  and  Charges  of  carrying  it  down.    And  theof 

that  they  in  that  Town  are  built  altogether  furrounded  with  Water,  where* 

by  the  Ships  have  the  Conveniency  of  lyipg  dofe  to  thera,  to  take  in  their 

Lading.     No  Houfes  are  fufterM  to  be  built  near  them,  to  be  thereby  fe- 

cured  from  the  Cafualties  of  Fire. 

ThoTe  of  MhJcwj  are  jnade  under-ground,  by  digging  a  de^  Pit,  of  al- 
mod  the  Figure  ot  a  Sugar-Loaf^  tw>4d  below,  and  narrow  at  the  Top  ; 
the  Sides  well  pUiilered  round  about,  and  the  Top  very  dofely  coveied 
with  Stone* 

The  People  of  that  Country  are  fo  very  careful,  to  have  the  Corn  well 
xlried,  before  they  put  it  into  thofe  fubterraneous  Granaries,  that  when  the 
Weather  of  that  Nonhtrn  Climate  ferves  not  to. dry  it  fuiGciently,  they  beat 
their  Barns  by  the  means  of  great  Ovens ;  and  thereby  well  drying  their 
Corn,  fupply  the  Deficiency  of  their  (hort  Summer. 

Ti^rmef  4mi     VUI.  I.  In  the  Year  1629,  ^ukI  1630,  there  was  a  Dearth  in  Ei^lamd;  and 

Br^ ;  My  inuch  Talk  they  had  then,  that  in  LmdM  they  had  a  way  to  knead  and  fer- 

^.  Betu  0.  ment  boifd  Tumeps  with  a  finall  Quantity  ot  Meal,  and  that  it  made  bet- 

»o.p.^i^a.  ^^p  Bread  for  Whitenefs,  PleafantneTs,  LaAing  and  Wholfomnefs,  than  is 

made  of  the  fineft  Flower  or  Wheat*    Turneps,  Rapes,  Carrots,  Parfbeps, 

Potatoes,  and  other  Roots,  lie  (afeiinder  Ground  from  (corching  heat,  and 

are  faid  to  thrive  beft  in  the  greateft  Rain.  Potatoes  were  a  RelidE  to  IreUmi 

in  their  laft  Famine.    They  yield  Meat  and  Driok. 

J^  2.  The  Deamefs  of  all  lorts  of  Cora  in  1691^  occafion'd  many  poor  Peo- 

A&.  snL.  ^  pie  in  Effex  to  make  Bread  of  Tumeps.    The  way  of  making  it  is  this,  they 

Dtie.  0.20/.  take  pilled  Turaeps,  and  boil  them  in  Water  until  they  are  Toft  or  trader ; 

^^^^       then  preffing  ftrongly  out  the  Juice,  they  mix  them  with  their  Weiehtof 

Wheat'Meal;   then  adding  Salt  and  Teaft,   of  each  £f«  x.  and  warm  Water^ 

they  knead  it  iq>  a^  other  Dough  or  Pafte ;  which  having  lain  a  little 

iRrhile  to  ferment,  they  order  and  bake  it  as  common  Bread*     This  Tur- 

nep-Bread,  to  the  Eye,  is  not  to  be  diftinguilhed  from  common  Whe^ea 

or  HouChold  Bread ;  neither  doth  the  Scent  much  betray  it^  especially  when 

cold  ;  only  to  dainty  and  nice  Palates,  the  Turaeps  are  a  little,  and  but  a 

little  perceived. 

SiaSrSJ     ^-  The  Cora  ufed  in  NewEngUmd  before  the  Et^Ub  pdanted  there,   is 

ifr.  wi^   calfd  by  the  Natives  tVeacbiny  and  is  Iniown  by  the  Name  of  Maiz^  in  fome 

S^p!  4^/.  Southern  Parts  of  America.    The  Ear  is  for  the  moft  part  about  a  Span  long, 

*  compofed  of  feveral,  commonly  8  Rows  of  Grain,   or  more,  according  to 

the  Goodnefs  of  the  Ground  ,*  and  in  each  Row,  ufually  above  30  Grams. 

It  is  of  various  Colours,  as  red,   white,  yetloi^  blue,   olive,   greemfh^ 
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blacky  fpeckled,   ftriped,   fb>c.  fomctimes  mthe  fame  Ffelcl  and  the  fiime 
Ear.    Bat  the  white  and  yellow  are  the  moft  common. 

The  Ear  \%  clothed  and  armed  with  (everal  (Irong  thick  Husks,  not  only 
defending  it  from  the  cold  of  the  Night,  (being  the  latter  eniofSeptemter, 
in  fome  Parts^  before  it  be  full  ripe)  and  from  unfeafonable  Rains  ;  but  al- 
fo  from  the  Crows,  StarlisigSy  and  other  Birds ;  which  being  allur'd  by  the 
fweetnefs  of  the  Corn  before  it  hardeneth,  come  then  in  great  Flights  into 
the  Fields,  and  pecking  thro  the  top  of  the  Cover,  devour  as  far  as  they  can 
reach. 

'The  Stalk  proweth  to  the  height  of  if  or  8  Feet,  more  or  lefs,  accordini 
to  the  condition  of  the  Ground,  or  kind  of  Seed.  The  Virtinian  growetl. 
taller  than  that  of  New-England :  And  there  is  another  tort  ufed  by  the 
Korthem  Indians  br  up  in  the  Country^  that  groweth  much  (horter  than  that 
of  New-England.  Tis  always  jointed  like  a  Cane,  and  is  full  of  fweet  Juice, 
Hke  the  Sugar  Cane  ;  and  a  Syrup  as  fweet  as  Sugar  may  be  made  of  it,  as 
hath  been  often  tryed*  And  Meat  fweetned  with  it,  hath  not  been  diflin* 
guilhed  from  the  like  fweetned  with  Sugar.  At  every  Joint  there  are  long^ 
Leaves  almoft  like  Flags,  and  at  the  top  a  Bunch  of  Flowers,  like  the  Blof 
foms  of  Rye. 

It  is  planted  between  the  middle  of  March  and  the  beginning  of  Jm»  i 
but  moft  commonly  from  the  middle  of  Afritto  the  middle  of  May. 

In  the  more  Northerly  Parts  they  have  a  peculiar  kind  caird  Mhausks^ 
Com,  which,  tho  planted  in  June,  will  be  ripe  in  Seafon.    The  Stalks  of 
this  kind  are  ihorter,  and  the  Ears  grow  near  to  the  bottom  of  the  Stalks, 
and  are  generally  of  divers  Colours. 

The  manner  of  planting  is  in  Rows,  at  equal  diilance  every  way^  about 
5  or  6  Feet* 

They  open  the  Earth  with  an  Hoe,  taking  away  the  Surface  3  or  4  In- 
ches deep,  and  the  breadth  of  the  Hoe ;  and  fo  throw  in  4  or  ^  Grains,  a 
little  diuant  one  from  another,  and  cover  them  with  Earths    If  two  or  three 

Sow,  it  may  do  well,  for  fome  of  them  are  ufiialty  deftroyed  by  Birds,  or 
[oufe-Squirrels.  j 

The  Com  grown  up  an  Hand^  length,  they  cut  up  the  Weeds,  and  loofen 
the  Earth  about  it,  with  a  broad  Hoe,  repeating  this  Labour  as  the  Weeds 
grow.  When  the  Stalk  begins  to  grow  high,  they  draw  a  little  Earth  about 
it,  and  upon  the  putting  foTth  of  me  Ear,  fo  much  as  to  make  a  little  HiU> 
like  a  Hop  Hill ;  after  this  they  have  no  other  Budnefs  about  it  tiU  Har- 
veft.  , 

After  *tis  gatheredj  it  mufl, ,  except  laid  very  thin,  be  prefently  flripped 
from  the  Husks,  otherwifeit  will  heat,  grow  mouldy,  and  lometimesfprout  t 
The  common  way  (which  they  call  Tracins)is  to  weave  the  Ears  together  in 
long  Traces  by  fome  parts  of  the  Husks  left  thereon.  Thefe  Traces  they 
hang  upon  Stages,  or  other  Bearers  within  Doors,  or  without :  For,  hung 
in  that  manner,  they  will  keep  good  and  fweet  all  the  Winter  after,  tho  ex- 
pofed  to  all  Weathers.     ' 

The 


The  l^atives  commonly  tlirefh  ic  as  they^  gather  jt^  dry  it  well'  onKf ats  in 
the  Sun,  and  then  beftow.  itjn- Holes  in  the  Ground  Cvvhicb  arc  their 
Barns)  well  lined  with  withered  Graft  and  Mats,  .and  then  covered  with 
the  like,  and  over  all  with  Earth ;  and  fo  it's  kept  very  well,  till  they  ufe 
ic.  '  . 

The  ErigliJI)  have  ngw  tat^i  to  f  better  way  of  PJjanting  by  the  help  of 
the  Plow,  in  this  maijner  :    In  the. Plaotipg- time  they  plow  fingle  Furrows 
thro  the  whole  Field,  about  6  Foot  di(lant»  rao^e  or  lefs,  as  they  fee  conve-. 
nient :  To thefethey  plowothers  acrofs  at  theTam^  diftance.     Where thefe 
meet  they  throw  in  theXI^prn,  and  covtr  it  either  with  the  Hoe,  or  by  run- 
ning another  Furrow  with  the  Plow.  -^\yhen  tlie  }Veeds  begin  to  over-top 
the  Corn,  then  th^y  plough  over  the  reft  of'  tbt^  field  between  the  planted 
Furrows,  and  fo  turn  in  the  Weeds.    This  is  repeated* >v here  they  begin  to 
hill  the  Corn>yith  the  Hfoe  ,•  andio  the  Ground  is  better loofened  than  with 
the  Hoe,  and  the-  Roots  of  the  Corn  have  more  liberty  to  fpread. 
Where  any  Weeds  efcape  the  PJow,  they  ufe  the  Hoe. 
Where  the  Ground  is  bad  and  worn  our,  the  Indians  us'd  to  put  2  or  3  of 
the  Firties  pall'd  Atdofes^  under  or  adjacent  to  each  Corn-hill,  where  they 
had  many  times  a  Crop  double  to  what  the  Ground  would  have  otherwife 
produced-    The  Englijb  alfo  have  learn  d  the  like  Husbandry,  *  where  thcfe 
Aloofes  come  up  in  great  Plenty,  or  where  they  are  near  the  Fifliing-ftages  ; 
ha-ving  there  the  Heads  and  Garbage  of  Cod-fi(h  in  abundance^  at  no  charge 
but  the  fetching.  .   •       . 

The  Fields  thus  ploughed  for  this  Corn,  after  the  Crop  is  6tfi  are  aJmoft 
as  well  fitted  for  Englijh  Corn,  efpeciafly  Summer  Grain,  as  Pea/bn  or  Sum- 
mer Wheat  ^  as  if  lying  fallow,  theyhad  a  very  good  Summer  Tilth. 

The  Indians^  and  fome  Enghjh  (efpecialJy  in  good  Ground,  and  well  fifli'd^ 
at  every  Corn-hill,  plant  with  the. Corn  fl  .Jkind  of  French  or  Turkey  Beans  : 
The  Stalks  of  the  Corn  ferving  injftead  '<pT  Poles  for  the  Beans  to  climb  up 
w  ith*  An4  in  the  vac^iK  ;l^e$T>etWeeq  the  Hill&,  they  will  plabC  Squalhes 
and_Pompions,  loading  tKe'GroiincJ  with  as  ihiich/as  it  will  befar.  And  ma* 
ny,  after  the  lali  Weeding,  fpi-inkle  Turnep-feed  between  the  Hills,  andfo, 
after  the  Harveft,  have  a  good  Crop  of  Turneps...  The  Stalks  of  this  Com, 
cut  up  before  too  much  dried,  and^  fo  l^id  w>,  are  TOod  Winter-Fodder  lor 
Cattle.  But  they  ufually^leiiv^  theia  ori  they  tQuj^i^'for  the  Cattle  to  feed  on. 
The  Husks  about  the  jEac  are  go6d  Fpdd^ri^  gj\|fty  for  Change  fometimes  af- 
ter Hay.  The  Indian  Women  flit  thegi  into  narrow  Parts^  and  fo  weave 
them  artificially  into  Baskets  of  fevefaf  Fafhions. 

This  Com  the /w^/^wdrefTed  feveral  Ways  for  their  Food;  fometimes 
Jx)iling  it  whole  till.it'fwell'd  and  became  tender,  -and  fo  either  eating  it  a.- 
lone,  or  with  their  Fifti  9r  Venrfonli^ftead  of  Bread;  fometimes  bruifing  it 
in  Mortars,  and  fo  bolfiiig  it ;  but  convipoi>ly  thii  way,  viz,,  by  parching  it 
in  Afhes  or  .Embers,  fo  artificially  ftirring  it,  as  without  burning  to  be  ve- 
ry tender,  and  turn'd  almoft  infide  outward,  and  affo  white  and  flow- 
ry.  This  they  fift  very  well  from  the  Aflies,  and  beat  it  in  their  wooden 
Mortars  with  a  long  Stone  for  a  Peflle,  into  fine  Meal.    This  is  a  conftan 

Food 


<  in  ) 

Food  at  home>  and  erpecially  when  they  travel,  being  pat  up  in  a  Bag, 
and  fo  at  ail  times  ready  for  eating  either  dry  or  mi\t  with  Wiitcr.  l\icy 
find  it  very  wholefom  Diet:  And  the  Efigli/b  fometimes  for  Novelty  will 


rocure  fome  of  this  to  be  made  by  the  Indian  Women^  adding  Milk  or 
Su^r  and  w  ater  to  it,  as  they  pleaie. 

The  Lidims  have  another  fort  of  Provifion  out  of  this  Corn,  which  they 
call  fwect  Com.  When  the  Com  in  die  Ear  is  full,  while  it  is^  yet  grceu, 
it  hath  a  very  fweet  Tafte.  This  they  gather,  boil,  and  then  dry,  and  fo 
put  jt  up  into  Bags  or  Baskets  (or  their  ule;  boiling  it  again,  either  whole, 
or  crofly  beaten,  when  they  eat  it^  either  by  it  fclf,  or  amongft  their  F.fh, 
or  Venifon,  or  Beavers,  or  other  Fleih,  accountius  it  a  principal  Difli. 

Thefe  green  and  fweet  Ears  they  fometimes  roalt  before  the  Fire,  or  in 
the  Embers,  and  fo  eat  the  Corn;  by  which  means,  they  have  fufficient 
fupply  of  Food,  tho  their  old  ftbre  be  done. 

The  Englijh^  of  the  full  ripe  Corn  ground,  make  very  good  Bread :  But 
'tis  not  ordereid  as  other  Cora,  Fori?  it  be  mixed  into  ft  iff  Fade,  it  will 
not  be  fo  good,  as  if  made  only  a  little  ftiflfer  than  for  Puddings,  and  fo  ba- 
ked in  a  verv  hot  Oven,  ftanding  therein  all  Day,  or  all  Night.  Becaufe 
upon  the  firft  pouring  of  it  on  the  Otren  Floor,  it  fpreads  abroad,  they  pour 
a  fecond  Layer  or  heap  upon  every  firft,  and  thereby  make  fo  many  Loaves, 
which  if  baked  enough,  and  good,  will  be  of  a  deep  yellowifh  Colour;  if 
other  wife,  white. 

It  is  alio  fometimes  mixed  with  half,  or  a  third  part  of  Rye  or  Wheats 
meal,  and  fo  with  Leaven  or  Teaft,  made  into  Loaves  of  very  good  Bread. 

Before  they  had  Mills,  having  firft  watered  and  husked  the  Corn,  and 
then  beaten  it  in  wooden  Mortars^  the  coarferpart  fifted  from  the  Meal,  and 
feparated  from -the  loofe  Hulls  by  the  Wind,  they  boiled  to  a  thick  Batter; 
to  which,  being  cold,  they  added  fo  much  of  the  fine  Meal  as  would  ferve 
to  ftiffen  irinto  Fafte,  whereof  they  made  very  good  Bread. 

.  The  beft  fort  of  Food  which  the  Englijb  make  of  this  Corn,  is  that  they 
call  Samp.  Having  firft  watered  it  about  half  an  Hour,  and  then  beaten 
it  in  a  Mortar,  or  elfe  ground  it  in  a  Hand  or  other  Mill)  into  thebignefs 
of  Rice,  they  next  fift  the  Flower,  and  winnow  the  Hulls  from  it  j  then 
they  boil  it  gently  till  it  be  tender,  and  fo  with  Milk,  or  Butter  and 
Sugar,  make  it  into  a  very  pleafant  and  wholefome  Difh. 

This  was  the  moft  ufual  Diet  of  the  firft  Planters  in  thefe  Parts,  and  i% 
flill  in  ufe  amongft  them,  as  well  in  Fevers  as  in  Health ;  and  was  often  pre^ 
/cribed  by  the  learned  Dr.  JVtlfon  to  his  Patients  in  London.  And  of  the 
Indians  that  live  much  upon  this  Com,  the  Englijh  moft  acquainted  with 
them,  have  been  informed  by  them,  that  the  Difeafe  of  the  Stone  is  very 
£sIdom  known  amongft  them. 

The  Englijh  have  alfo  found  out  a  way  to  make  very  good  Beer  of  this 
Grain,  that  is,  either  of  Bread  made  hereof,  or  elfc  by  Malting  it.  The 
way  of  making  Beer  of  Bread,  is  by  breaking  or  cutting  it  into  grfat 
Lumps,  about  as  big  as  a  Man's  Fift,  to  be  mamed,  and  fo  proceeded  wifh 
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as  Malt,  and  the  impregnated  lliquor,  as  Wort^  either  adding  or  omi^uig 
Hops,  as  is  defired*  - 

To  make  good  Malt  of  this  Corn,  a*parciciilar  way  maft  be  taken.  The 
Barley  Mait-mafters  have  uTed  all  their  Skill  to  make  good  Malt  hereof  the 
ordinary  way,  but  cannot  effed  it ;  that  is»  that  the  whole  Grain  be  malted, 
and  tender  and  flbwry,  as  in  other  Malt.  For  it  is  found  by  Experience, 
that  this  Corn  before  it  be  fiiUy  malted,  muft  fprout  out  both  ways,  i.  e. 
both  Root  and  Blade  to  a  great  Length,  of  a  Finger  at  leaft,  if  more^  the 
better.  For  which,  it  muflL  be  laid  upon  an  Heap  a  convenient  time ;  where- 
in on  the  one  hand,  if  it  lieth  of  a  fuffident  ttiickoefs  for  coming,  it  will 
quickly  heat  and  mould,  and  the  tender  Sprouts  be  fo  entangled,  that  the 
leaft  opening  of  the  heap  break  them  off,  and  fo  hinders  the  nirtfier  Matu- 
ration of  the  Grain  into  Malt ,-  On  the  other,  if  it  be  ftirr'd  and  open'd 
to  prevent  too  much  heating,  the  Sprouts  which  have  begun  to  (hoot,  ceafe 
growing,  and  confequently  the  Com  again  ceafeth  to  be  promoted  to  the 
mellowncfs  of  Malt. 

To  avoid  all  thefe  Difficulties,  this  way  was  tried  and  found  effedual. 
Take  away  the  top  of  the  Earth  in  a  Garden  or  Field  2  or  3  Inch^,  throw- 
ing it  up  half  one  way  and  half  the  other  ,*  then  lay  the  Com  for  l^t,  $U 
over  the  Ground  fo  as  to  cover  it,  then  cover  the  Com  with  the  Earth  diat 
was  pared  off,  and  there  is  no  more  to  do,  till  you  fee  all  the  plat  of  Ground 
like  a  green  Field,  covered  over  with  the  fprouts  of  Com,  which  will  be 
within  10  Days  or  a  Fortnight,  according  to  the  time  of  the  Year;  then 
take  it  up  and  fhake  the  Earth  from  it,  and  dry  it ;  for  the  Roots  will  beio 
intangled  together,  that  it  may  be  raifed  up  in  great  Pieces  To  make  it 
very  clean,  it  may  be  waihed,  and  then  prefently  dry'd  on  a-Kiln,  or  in  the 
Sun,  or  fpread  thin  on  a  Cbamber*Floor. 

This  way  every  Grain  that  is  good  will  grow,  and  be  mellow,  flowry 
and  very  fweet ;  and.  the  Beer  made,  of  itj  will  be  wholefom,  plealant  and 
of  a  good  brown  Colour ;  yet  Beer  made  of  the  Bread  as  aforefaid,  is  as 
well  coloured,  as  wholefome  and  pleafant,  and  more  durable,  this  there- 
fore  is  moil  in  ufe* 

2b/r«vf-        X.  I .  The  greateft  Profit  that  ever  I  have  heard  of  the  Field  White  I^afej. 

Wf  7/'  has  been  20  Barrels  reap-d  for  one  fown;  But-  Maize  will  yield  more  than 

Maize,  by    2000  for  One.    I  made  an  experiment  in  Irtlandy  with  a  Grappe  of  8  Sides, 

B^'ikJey!'*n'f  or  Rows,  havingiu  ea^h  30  Grains,  (^hicAr gct\v  in  Br anderdmrg)  in  good 

2oy.  p.  '^xi.  Orchard  Ground,  which  had  been,  indeeddung'd  for  fome  other  Legumes 

the  laft  Year,  and  fowfd  them  in  Rows;  each  Row  being  about  a.^ni  a- 

funder,  and  each  Grain  about  a  Foot  afunderin  theRow^  taking  care  to 

preferve  them  from  the  Mice  till  above  Ground*    Now  out  of  each  Grain 

come  up  3,  4,  5  or  6  Stems,  (my  Swifs  fays,  he  rarely  has  feen  above  a  or  ^ 

elfewhere)  every  of  which  Stems  had  4, 3  or  2  of  thefe  Grappes.  So  that  we 

may  fuppofe,  that  each  Grain  will  give  3  ftrong  Stems,  and  each  of  thefe 

Stems  3  Grappes,  and  each  Grappe  240  Grains,  which  makes  aitfo  forone. 

There 


There  are  fome  things  very  odd  in  the  manner  of  its  Growth,  it  firft  fends 
np  a  thick  reedy  Stalk,  about  a  Yard  high,  with  long  Leaves  of  a  very  thick 
woody  Subftance,  and  half  a  Yard  long  enwrapping  the  Stalk,  juft  like  the 
Iris.  At  the  top  of  this  Stalk,  when  the  Leaves  open,  there  appear  20  or 
30  Ears,  as  it  were  of  our  uoripe  Wheat,  but  this  when  it  is  opened  muft  be 
plucked  away,  for  it  is  nothing  but  the  Flower ;  and  what  is  moft  furpri- 
zing,  the  Fruit  comes  not  where  the  Flower  was,  but  on  the  inner  (ide  of 
every  Leaf,  where  it  joyns  to  the  Scttm,  comes  forth,  after  a  time,  a  large 
Shoot,  thicker  than  ones  Wrift,  at  the  end  of  which  hangs  out  a  bundle  of 
fine  Strings,  like  a  Horfe-tail,  which  is  the  true  Flower  of  the  Plant.  As 
this  withers,  the  Fruit  grows  on  within,  being  envelop'd  in  a  great  num- 
ber of  Leaves,  which  when  they  are  withered,  the  Fruit  is  ripe,  ("butis  ne- 
ver naked  while  on  the  Stalks)  and  maft  then  be  taken  off,  and  hung  up  to 
dry,  or  kept  in  Chefls.  It  will  fervc  for  all  the  ufes  of  the  White  Pea  (to 
which  Grain  it  is  the  mofl  like  in  Taft  and  Figure)  either  in  Bread,  (with 
Wheat)  or  Soup,  or  Pudding,  or  with  Pork. 

^2.  If  the  Maize  be  equal  in  goodnefs  to  Peas,  and  an  Acre  planted  with  it,  e<m^t!^d 
it  will  certainly  yield  more  than  one  fown  with  PeaTe,  without  impoverifh-^^^/b^p^ 
ing  the  Land,  then  indeed  it  will  be  advantageous  to  plant  it ;  but  if  only  93<»! 
an  equal  Qiiantity,  then  tho  one  Grain  (hotild  yield  a  1000  fold,  all  the 
Advantage  will  be  in  the  difterence  of  the  Seed,  which  is  not  very  con(i- 
derable ;  and  which  the  Compendium  of  fowing  above  fetting  may  in  fome 
meafure  countervail* 

By  Sir  Richards  Defcriptico  of  it,  I  am  confirmM  in  my  Opinion,  That 
there  are  two  really  diftinft  Species  of  Maize;  for  what  I  have  feen  cultiva- 
ted in  Gardens,  and  have  my  felf  planted,  arifethto  double  the  Stature  he 
afcribes  to  this,  that  is,  7, 8,  or  10  Feet ,-  and  beftdes,  with  us,  never  brings 
the  Seed  near  to  Perfedion.  But  that  I  have  feen  planted  in  the  Fields  in 
Gemuaiyy  is  of  about  the  fame  height  with  Sir  Richard's,  and  ripens  the  Seed. 
L^elalio  acknowledges  two  forts  thus  diftring. 

XL  A  Diftiller  with  us  (at  Newcafik)  hath  made  a  quantity  of  an  extra-  «><«  '»^r«i 
ordinary  Spirit  of  Suear.    It  feems  to  be  the  Refult  of  fome  anomalous  ^^^ 
Fermentation:  It  is  io  ftrong  that  no  Man  is  able  to  fmelt  it  in  an  open  st^*r,  by 
Veffel,  without  being  made  almoft  breathlefs ;  neither  do  I  think  the  Per-  ^g^^n: 
fon  that  made  it,  can  make  it  a^ain.    It  was  drawn  from  bare  Sugar- wa- 130.  p.  7(6. 
ter  (which  is  nothii^  but  the  Water  wherewith  the  Molds,  Aprons,  &c. 
arc  walhed)  fermented  with  the  Scum ;  and  it  was  fo  exceedingly  Volatile, 
that  it  would  not  be  carried,  but  loft  ail  its  Force  in  the  Carriage,  tho  it 
"was  very  well  ftop'd* 

XII.  Saffron-heads  planted  in  a  black  rich  fandy  Mold,  or  in  amixt  fan-  The  CMiturt 
cly  Land,  between  white  and  red,  vields  the  greater  ftore  of  Saffron.    A  L^a^ 
Clay,  or  ft  iff  Ground,  be  it  never  to  rich,  produceth  little  Saffron,  tho  In- Howaid.  i. 
creafe  of  Heads  or  Roots,  if  the  Winter  prove  mild  and  dry  ;  but  the  extre-  '^^^p-  ^♦^• 
mity  of  Cold  and  Moifture  will  rot  them«    So  that  the  fineft  light  fandy 
Mold,  of  an  indiflercnt  Fatnefs,  is  efteemed  moft  proStal  le. 

M  m  m  m  2  Plow 
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Plow  the  Ground  in  the  begiimiog  of  ^1,  iod  ley  it  very  fmootb  ud 

level. 
About  3  Weeks  or  a  Month  after^  fpread  upon  every  Acre  lo  Loads  of 

rotten  Dung,  and  plow  it  in. 

At  Midftmmer  plow  it  againi  and  plant  the  Saffron-Heads  in  Rows»  every 
way  3  Inches  diftant  one  m)in  another,  and  3  Inches  deep. 

The  moft  expedite  way  of  Planting,  is  to  make  a  Trench  the  whole 
length  of  the  Field,  3  Inches  deep,  with  a  5pit*flioveL  The  Spit-fhovel  is 
to  be  made  of  a  thin  ftreight  Iron  10  Inches  long,  and  5  Inches  broady  with 
a  Socket  in  the  fide  of  it  to  put  to  a  Statf  or  Handle.  Lay  the  SaflEron* 
heads  3  Inches  diftant  in  the  Trench^  and  with  the  Shovel  fpit  up  3  Inches 
of  Earth  upon  them. 

Obferve  this  Order  in  planting  of  whole  Fields,  whereby  the  Heads  will 
lie  every  way  3  Inches  one  from  another.  Only  Paths  or  fhallow  Trenches 
are  to  be  left  2  or  3  Yards  afunder,  which  ferve  every  Tear  to  lay  the  Weeds 
to  rot,  that  are  to  be  weeded  and  pared  off  the  Ground. 

As  foon  as  the  Heads  begin  to  fhoot  or  fpeer  yrithin  the  Ground,  which 
is  ufually  a  Fortnight  before  Michaelmas^  hoe  or  pare  the  Ground  all  over 
very  thin,  and  rake  lightly  all  the  Weeds  and  Gra(s  very  clean,  left  it  choak 
the  Flowers,  which  will  foon  after  appear ;  and  are  then  to  be  gathei'd, 
and  the  Saflron  to  be  picked  and  dried  tor  ufe. 

The  Ground  muft  be  very  carefully  fenced  from  Sheep  or  Cattle,  which 
by  treading  break  the  Saftron-grafs,  and  make  the  Chives  come  up  fmall. 

In  Majy  the  Safiron-grafs  will  be  quite  withered  away;  after  which  the 
Weeds  and  Graft  the  Ground  produceth,  may  be  cut  or  mowed  off  from  time 
to  time  to  feed  Cattle  till  about  Michaelmas j  at  which  time  the  Heads  will 
begin  to  fpear  within  the  Ground.  Then  hoe,  pare  and  rake  the  Ground 
clean  as  before,  for  a  fecond  Crop.  The  like  Diredions  are  to  be  obferved 
the  next  Year  for  a  third  Crop.  The  Midftmmer  following,  dig  up  all  the 
Safiron-heaps,  and  plant  them  again  in  another  new  Ground,  dunged  and 
ordered  as  aforefaid,  wherein  no  Saffiron  hath  been  planted,  at  leaft  not 
within  7  Hours* 

The  Flowers  are  to  be  gathered  as  foon  as  they  come  up,  before  they  are 
full  blo^N  n,  whether  wet  or  dry.  J 

Pick  out  the  Chives  clean  from  the  Shells  or  Flowers,  and  fprinkle  them 
2  or  3  Fingers  thick,  very  equally  on  a  double  Saffi-on-paper.  Lay  this  on 
the  Hair-^cloth  of  the  Saffron-Kiln,  and  cover  it  with  2  or  more  Saffron- 
papers,  a  piece  of  w  ooUen  Cloth,  or  thick  Bays,  and  a  Cufliion  of  Canvas^ 
or  Sackcloth,  fiU'd  with  Barley-ftraw,  whereon  lay  the  Kiln  Board. 

Put  into  the  Kiln,  throughly  kindled.  Charcoal,  Oven-Coals,  or  the 
like,  keeping  it  fohot,  iliat  you  can  hardly  endure  your  Fingers  between 
the  Paper  and  the  Hciir-cloth. 

After  an  Hour  or  more  turn  in  the  Edges  of  the  Cake  with  a  Knife,  and 
loofen  it  from  the  Paper.  If  it  ftick  faft,  wet  the  out^fide  of  the  Paper  with 
a  Feather  dipt  in  Beer,  and  then  dry  the  Papers*  Turn  the  Cake,  that 
both  fides  may  be  of  a  Colour* 

If 
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rl(  it  ftick  antti  toibb  Paper^  loofen  it,  and  then  dry  it  with  a  very  gen*^ 
tie  Heatj .  "with  the  addition  of  a  quarter  of  lOo  /.  Weight  laid  upon  the 
Kiln- board. 

.  The  Saffron  Cake  being  fufficiently  dried,  is  fit  for  ufe,  and  will  laft  a 
gpod  many  Years,  being  wrapt  up  and  kept  clofe. 

The  befi  Saffron  is  that  which  coniifts  of  the  thickeft  and  (horteft  Chii^es^ 
of  a  high  red  and  (hining  Colour,  both  without  and  widiin  alike. 

Saft'ron  is  ofcentimes  burnt,  and  in  Knots,  fpotted  and  mixed  with  the 
Yellows  that  are  within  the  Shells* 

It's  ufuaUy  obferved,  that  one  Acre  doth  yield,  at  the  lead,  12  Pounds  of 
good  Safironone  Year  with  another ;  and  (bme  Years  20  Pounds. 

Good  Saffron  is  feldom  or  never  fold  at  fo  low  a  Rate  as  30  Shillings  fer 
Found,  frequently  at  3  Pounds  fir  Pound,  and  upwards.  Wherefore  one 
Acre  bearing  1 2  Pounds  at  40  Shillings  fer  Pound,  cometh  to  24  Pound  per 

.  The  gathering  and  picking  of  one  Pound  of  Saf&on  is  worth  one  Shil* 
ling,  which  cometh  to  1 2  Shillings  fer  Acre* 

The  Fire  and  Care  of  drying  may  come  to  3  Shillings  more,  at  6  Pence 
the  Pound ,-  which  is  in  all  15  Shillings. 

The  Grafs  that  is  mow'd  and  cut  off  the  Ground  for  the  ufe  of  Cattle, 
will  be  very  near  worth  as  much  as  will  countervail  the  picking  and  drying 
tl^  Saffron ;  the  Soil  being  enriched,  not  only  by  the  Dung,  but  the  Saffron 
it  felf,  as  appears  by  the  rich  Crops  the  Ground  yields  for  (pveral  Years 
after,  without  any  other  Manuring  or  Improvement. 

Sixteen  Quarters  of  Safiiron* Heads  are  fufficient  to  plant  one  Acre.  A 
Quarter  of  tliefe  Heads  is  ufually  fold  in  the  Place  for  10  Shillings,  which 
comes  to  8  Pounds  fer  Acre^ 

Twenty  Loads  oi  rotten  Dung  laid  on  the  Ground,  may  be  worth  40  Shil- 
lings at  12  Pence  a  Load  for  the  Dung,  and  as  much  for  Carriage  into  the  . 
Field. 

For  thrice  ploughing  the  Ground  20  Shillincs. 

I^or  planting  the  Heads  about  4  Pounds.  Which  in  the  whole  makes  14 
Pcflonds  the  Charges  of  planting  an  Acre,  which  will  bear  3  Crops. 

So  that  all  things  realonably  computed,  it  appears  that  an  Acre  of  Saffron 
•will  be  worth,  notwithftanding  all  Cafualties,  one  Year  with  another,  over 
and  above  the  14.  Pounds  charges,  for  the  firft  Year's  Planting  (at  theleaft)  , 
^oVovmAs  fer  Annum  :  Befides  the  great  Increafe  of  the  Saflron-Heads,  which 
will  be  as  three  for  one. 

The  Kilnconfifts  of  an  Oaken  Frame,  lathed  on  every  fide  ,•  12  Inches  ; 
fquarein  the  bottom,  2  Foot  high,  and  2  Foot  fquare  at  the  Top ;  upon 
which  is  nailed  a  Hair-cloth,  and  ftrained  hard  by  Wedges  drove  into  the 
fides;  a  fquare  Board,  and  a.  Weight  to prefs  it  down,  weighing  ab'aut  a  : 
quarter  of  an.Hundred, 

Thelnfides  of  the  Kiln  are  covered  all  over  with  the  ftrongeft  Potters 
Clay,  very  well  wrought  With^  little  Sand,  a  little  above  2  Inches  thick. 

The  Bottom  muft  be  lined  with  Clay  4  or  5  Inches  thick,  which  is  the 

Hearth 
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Hearth  tolay  theFht  on :  Level  wlicrcwith  is  to  be  made  a  litrie  Hole  to 
put  ilie  Fire.    The  outfide  may  be  plaAcred  all  over  with  Lime  and  Hair. 

Melons  w.  XIII.  The  firft  thing  appearing  of  Melons  arc  two  Leaves  nnited,  here 
^u^iJl^-'caU'd  Ears  (maik'd  ii  J  out  of  the  mfdft  of  thefe  two  Ears  there  (hoots 
inay.n.4y.  fomc  Daysaftct,  fifft  One  Leaf,  which  call  the  firft  Leaf  or  Knot  (marked  2) 
f'^kq  »"d  01^ crf  the  fame  place,  after  fome  Days  more,  ihootsafecond,  caird  the 
^^'  ''^TccondKnot  (mark'd  3O  out  of  about  the  aiidft  of  the  Stalk  of  thisfecond 
Knot  fliootsthe  3d  Knot  (mark'd  4.)  And  this  3d  Knot  it  is^  which  rauft 
be  cut  at  the  place  markM  6^  without  hurting  the  Branch  of  the  2d  Knot, 
whence  this  third  came ;  becaiife  that  from  that  Place  will  fpring  a  Branch, 
which  we  call  the  firft  Arm,  and  this  Arm  will  /hoot  fi[>rth  firft  one  Knot, 
then  a  fecond,  then  a  third ;  and  this  third  it  \%  you  are  to  cut  again  in 
the  fame  manner,  as  was  faid  before.  And  you  muft  be  care&l  to  cut  tbe(e 
third  Knots,  without  flaying  for  the  Ihooting  cf  the  4/A  or  $th  one.  Yoall 
ice  out  of  every  Knot  come  forth  Arms  or  Branches  like  to  the  firft,  fpokea 
of  before ;  and  it  is  at  thofe  Arm^,  that  the  Melon  will  be  produced*  And 
they  wjll  be  good,  if  the  Foot  or  Root  be  well  nouriffi'd  in  good  Earth,  and 
cheriflfd  by  a  good  Hot-Bed  and  the  Sun.  But  let  the  Foot  of  the  Melon 
never  pafs  into  the  Dui^g,  northeEarth  be  %vatered but  moderately,  when 
you  fee  it  grows  too  dry,  fo  as  the  Shoot  might  thereby  fuflbr;  which  yet 
you  muft  not  delay  till  it  happen,  left  the  Remedy  come  too  late.  I  wa- 
ter twice  or  thrice  a  Week  in  very  hot  Weather,  and  that  about  Sun^-fet; 
and  I  cover  my  Melons  with  a  Straw- Mat  from  1 1  in  the  Forenoon,  to^2  in 
the  Afternoon,  when  the  Heat  of  the  Sun  is  too  violent,  and  too  quickly 
confumes  that  little  Moifture  neceflary  for  the  Root.  And  when  it  rain- 
cth,  Icoveralfo  my  Melon-Garden,  left  too  much  Wet  hurt  my  Fruit. 

If  the  Root  produce  too  many  Branches  or  Arms,  cut  away  the  weakeft 
of  them  ;  and  leave  none  but  3  or  4  of  the  ftrongeft  and  moft  vigorous, 
and  fuch  as  have  their  Knots  neareft  to  one  another.  When  I  tranfplant  my 
Melons  from  the  Nurfery-bed,  I  put  commonly  2  Roots  together,  except  1 
find  one  very  ftrong^  which  I  then  plant  alone,  cutting  from  it  neither  of 
the  Branches  that  (hoot  from  each  fide  (marked  77)  betwixt  the  one  Ear  and 
the  Leaf  before  fpoken  o£  But  when  I  join  two  Roots  together,  I  quite 
cut  away  both  the  Branches  that  (hoot  from  the  two  Ears,  ftanding  one 
over  againft  the  other^  to  avoid  the  difordering  abundance  of  Branches  i 
which  alfo  would  wrong  the  Foot. 

The  Melons  beingknit,  I  leave  but  twoof  them  upon  each  Foot;  chnfing 
thofe  that  are  beft  placed,  and  next  to  the  firft  and  principal  Stalk,  that  is 
to  the  Heart  a(  the  Foot.  I  alfo  take  care,  to  leave  none  but  fair  Ones, 
and  fuch  as  have  a  fhort  and  thick  Tail.  The  Foot  alfo  of  your  Melon  rauft 
be  fhort,  well  trufs'd,  and  not^ardiftant  from  the  Ground.  Melons  of  a 
long  Stem,  and  having  the  Stalk  of  the  Leaf  too  long  and  (lender,  are  never 
vigorous ;  and  cannot  yield  good  Melons. 

It  happens  fometimes,  that  at  the  very  firft,  there  (hoot  out,  from  be- 
tween the  two  £arS|  two  Leaves,  tho  I  above  fpoke  but  of  one  ;  But  this 
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happens  but  feldom,  and  when  it  does>  fuch  two  Leaves  mnft  be  reclconed 
but  for  one  Knot ;  and  afterwards  there  will  flioot  out  a  fecond,  then  a 
thirds  &c.  and  fo  on  to  25  or  30,  if  you  be  not  careful  to  cut  in  time.  And 
it  is  at  the  Extremity  of  thofe  Branches  fo  diftant,  that  Melons  will  grow  : 
But  they  cannot  be  good,  becaufe  they  are  fo  far  from  the  Place,  which 
affords  them  their  Nooriihment. 

I  muft  not  forget  to  tell  you,  that  from  the  mtdft  betwixt  the  two  Ears^ 
and  the  two  firft  Leaves^  there  (hoots  out  yet  one  Branch  more>  which  ought 
to  be  kept  if  vigorous^  but  cut  if  weak. 

He  that  is  curious  muft  every  Day  walk  ofren  in  his  Melon -Garden,  to 
cut  oflF  all  the  Branches  which  he  (IaU  obferve  to  be  ufelefs  or  hurtful* 

Whenever  you  have  a  Melon,  which  comes  well  knit  on  a  Branch,  youn^'^*'^ 
Diuft  not  fail  to  cut  away  the  reft  of  that  Branch,  on  this  fide  of  the  Fruit : 
To  the  end  that  all  the  Nourifhment,  that  would  have  been  difperfed  into 
the  whole  Branch,  may  pafs  into  that  Fruit,  which  is  found  at  the  Extre- 
mity of  the  Branch  ;  taking  care  notwithftanding,  that  the  Fruit  be  covered 
with  fome  Leaves  of  the  other  Branches,  for  its  better  Growth  upder  the 
Shade,  in  thofe  Parts  where  'tis  very  hot. 

There  commonly  needs  no  more  than  40  Days  from  the  time  of  a  Me- 
lon's knitting  to  that  of  its  Ripenrfs. 

For  the  keeping  of  the  Seed,  you  muft  take  no  other  Seed  but  fuch  as 
is  found  in  that  part  of  the  Melon,  which  hath  been  towards  the  Sun  i 
And  at  the  fame  time  you  eat^the  Melons,  yon  muft  well  clean  fuch 
Seeds,  and  rub  them  with  a  Linen  Cloth,  until  they  be  very  clean  and 
diy ;  then  put  them  up  in  fome  convenient  Clofet  till  Seed-time. 

Remember  not  to  eat  the  Melons  but  fome  24  Hours  after  they  have 
been  gathered ;  putting  them  in  the  mean  time  in  a  dry  place,  neither  too 
hot  nor  too  cold,  ami  free  from  any  dry  Scents,  good  or  ill. 

Obfervealfo,  to  gather  them  feafonably,  when  they  are  neither  too  ripe 
nor  too  green,  which  you  may  know  by  their  yell owifh  Colour,  and  by  their 
Tail  commonly  fplitting,  and  their  Smell.  A  Melon  ordinarily  requireth 
one  Day  from  the  time  of  its  being  fmitten,  to  that  of  its  being  gathered* 
I  call  that  the  time  of  its  being  fmitten,  when  it  begins  to  (hew  its  being 
ripe  by  a  little  yellownefs  appearing  in  fome.  part  or  other  of  it.  A  Melon 
that  ripens  too  faft,  is  never  good,  fuch  a  Ripenefs  not  being  a  good  onr^ 
but  proceeding  from  the  poorneis  or  (icknefs  of  the  Foot,  which  maketh  it 
thus  turn  fuddenly. 

The  Melon  muft  be  full,  witlmut  any  Vacuity,  which,  you  know,  is  dif- 
cerned  by  knocking  upon  iu  And  the  Meat  muft  be  dry,  no  Water  running 
out :  Only  a  little  Dew  is  to  appear,  ilfufng  out  of  the  Pulp;  which  muit 
be  of  a  very  Vermilion  Colour. 

Trouble  not  your  fef f  to  have  b%  Melonsi  but  good  ones.    Thofe  who 

covet  great  Melons,  may  have  their  Defires,  either  by  fowing  Seeds  of  the 

great  Kinds,  or  by  much  watering  others :    Which  watering  is  a  thing,. 

wherein  great  Care  and  Difcretion  is  to  be  ufed.    You  may  judge  of  the 

neceflity 
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neceffity  of  watering  by  tbo  Vigour  which  is  required  in  the  Foot  and 
Leaves^  v^ithout  which  the  Fruit  canoot  be  good  for  want  of  good  NouriCb- 
ment, 

D  .Mercw  X^^-  ^"  About  J  Wccks  ago  the  Wife  of  one  W.Mathews  near  Sabf  ga- 
ry^^Myljfr.  thcrcd  fome  Herbs,  and  (having  firft  boil'd  them)  fryed  them  with  Bacon 
T.M.  n,a*3.  f^^  j^^,,  q^,„  ^j^  J  h^,.  Family's  Supper,    And  after  they  had  been  about  2  Huun 

^'  ^^'       in  Bed,  one  of  the  Children  (which  is  dumb,  and  abont  7  Tears  old)  fell  ve* 
ry  fick,  and  fo  did  the  other  i  prefently  after ;  which  obliged  the  Man  and 
his  Wife  to  rife,  and  take  thcf  Children  to,  the  Fire,  where  they  vomited 
knd  purged,   and  within  half  an  Hour  fell  £ift  afleep.    They  took  the 
Children  to  bed  as  they  were  afleep,  and  tbey  themfeives  went  to  bed  too, 
and  fell  fafler  afleep  than  ever  thev  had  done  before.    The  Man  waked  the 
next  Morning  about  3  Hours  after  his  ufual  time,  went  to  his  Labour  at 
Mr.  Newport\  and  fo  by  the  Strength  of  his  Conftitution  carried  it  ofif : 
But  he  fays  he  thought  his  Chin  had  been  all  the  Day  in  a  Fire^  and  was 
forced  to  keep  his  Hat  full  of  Water  by  him  all  the  Day  long,  and  frequeotiy 
dipt  his  Chin  in  it  as  he  was  at  his  Work.    The  Woman  wakened  a  while 
after  her  Husband^  and  being  forced  to  it,  got  up  (o  look  after  her  little  Fa« 
lAily  Concerns  :  But  Ihe  was  very  lick,  and  has  contiqped  fo  till  within  thefe 
few  Days,  fince  which  flic  is  very  well  recovered.    One  of  their  Children 
flept  from  that  Night  (which  was  Thurfday  g  Weeks)  till  Monday  Evening 
following,  and  then  (having  Juft  only  opened  her  Eyes 'and  made  twoSprunts, 
without  fpeaking  one  Word)  died  immediately.    Wfiileflie  was  afleep.  En- 
deavours were  ufed  to  waken  her,  but  in  vain.    The  other  two  Children 
flept  about  24  Hours,  and  upon  their  waking  fell  a  vomiting  and  purging 
again,  which  I  think  faved  their  Lives*    Mathews  told  me  he  never  eat  fo 
pleafant  an  Herb  in  his  Life :  But  'tis  obferv'd  that  the  Cattle  never  browfe 
it.    'Tis  branched  and  feeded  like  Spinnage  or  Mercury,  but  leaved  rather 
like  Lake-weed  ;  the  Leaves  ate  dented  too. 
tjriv^ioan,      2.  Mr  TVill.  Baxter  did  me  the  Favour  to  fend  for  a  dry*d  Sample  or  Spc- 
10,  p.  875.    ^jjjjgjj^  and  it  proves  to  be  Dog-Mercury;  the  Stalks,  Leaves  and  Spikes 
agreeing  exadly  in  every  thing  with  thofe  of  Dog-Mercury  or  Mnairialis 
perennisrefensy  Cynocramhe  Jilta^  J.R* 

m 

stemUeh.  ^  XV.  A  Gentleman  of  my  Acquaintance  having  a  Horfc  which  was  trou- 
^'o5*''d  ^'*^^  ^^^  ^^^  ftubborn  Difeafe  they  call  the  Farcy,  employed  feveral  ufually 
^i.  Msti^.  efficacious  Medicines  infuccefsfully.  At  length  being  in  a  Place  where 
grew  a  great  Quantity  of  Hemlock,  he  obferved  the  Horfe  began  to  feed 
thereon  greedily,  eating  it  up.  On  which  within  3  or  4  Days  his  Sores 
dried  up,  and  he  recovered  vcr;|^  faft.  From  whence  it  appears,  that  the 
Leaves  at  leafl  of  Hemlock  are  n^t  noxious  to  fome  Animals,  but  rather  fa- 
lutary.  The  Seeds  alfo  fome  Birds,  as  in  our  Obfervation  Buflards,  will 
greedily  eat. 

m 
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XVI-  I.  A  certain  Woman  near  Kilketmf  in  Ireland  cutting  by  miftake  "fj^^^ 
Ibme  Root,  I  fnppofe  of  common  Hemlock,  among  Parfneps,  was  immedi-  ]lke  h^- 
ately  feizM  with  Raving  and  Madnefs,  talked  obfcenely,  and  could  not  ^^>^  h 
forbear  Dancing.     I'hus  £Ue  continued  for  fome  time,  till  at  length  (he  was  wixr^n' 
taken  with  Epileptick  Fits :  Of  which  Diftemper  being  committed  to  my  *3'-p-  ^34. 
Charge,  fhe  vas  foon  cured  by  the  common  Method,  and  has  now  for  feve- 
ral  Years  lived  in  perfeft  Health.    What  quantity  ftie  eat  is  not  known  :  But 
a  piece  of  Hemlock  Root  was  found  on  her  Trencher. . 

a.  I  am  in  fome  doubt  whether  it  wasreallytheRootof  Hemlock,  which  By  Mr,  j. 
this  Woman  did  eat,  and  which  had  this  Effeft  upon  her,    and  not  fome  ^y*  '^'  ?• 
other:  Becaufe,  i.  Jo.  Bauhine,  relating  two  parallel  Stories  of  the  eftefts  «/.  Han. 
of  Roots  which  were  taken  for  Parfneps,  is  of  Opinion  that  they  were  the  "Jg^J^  3-  p- 
Roots  of  Wild-Ciceiy,    Qvutaria  Vulgaris^  or  Myrrhis  Sjheflris:    Becaufe 
(faith  he}  the  Root^  of  it  are  more  like  to  Parfneps,  than  thofe  of  Cicuta  or 
Hemhck.  2.  Mr.  J  a.  Petiver  aflured  me,  that  he  (aw  one  Mr.  Henly  eat  3  or 
4  Ounces  of  Hemlock- Root  without  the  leaft  harm :  Whereupon  he  himfelf 
was  encouraged  to  do  the  like,  eating  about  half  an  Ounce.    They  tailed 
£3mewbat  like  tlie  Root  of  Sekri^  or  Sweet-fmallage :  And  he  perceived 
CO  ill  Eflfedl,  or  Inconvenience  from  the  eating  of  them.    3.  The  common 
People  generally  believe  that  the  Roots  which  caufe  thefe  Symptoms,  are  no 
other  than  old  Parfneps,  which  have  continued  fome  Years  in  the  Ground  ; 
and  therefore  call  them  Madneps. 

XVII.  1.  Eight  young  Lads  (about  jo  Years  ago)  went  a  Fifhing  to  a  *JJ^*" 
Brook  near  CknmeU  in  Ireland^  and  there  meeting  with  a  great  Parcel  of  Oe-  Drofmrt  % 
uanthe  Aquatka  Succo  Virofo  (in  Irijh  T'ahow)  they  miftook  the  Roots  of  it  y-^Jy*^;*^*^; 
for  Stum  Aquaticum  Roots,  and  did  eat  a  great  deal  of  them.  About  4  or  5  %lt%^ll^ 
Hours  after  going  home,  t,he  eldeft  of  them^  who  was  almoft  of  Man's  Sta- 
ture, without  the  leaft  previous  appearing  Diforder  or  Complaint,  on  a  Aid- 
den  fell  down  backwards,  and  lay  kicking  and  fprawling  on  the  Ground : 
His  Countenance  foon  turned  very  ghaftly,  and  he  foamed  at  the  Mouth. 
Soon  after  4  more  were  feized  the  fame  way,  and  they  all  died  before  Morn* 
ing ;  not  one  of  them  having  fpoken  a  Word  from  the  Moment  in  which  the 
venenate  Particles  furprized  the  Genus  Nervofum.  Of  the  other  three,  one 
run  {lark  mad,  but  came  to  his  right  Reafon  again  the  next  Morning ; 
Another  had  his  Hair  and  Nails  fain  off ;  and  the  third  (who  is  my  Bro* 
ther-in-Law,  and  from  whom  I  had  this  Account)  alone  efcaped,  without 
receiving  any  harm.  Whether  he  eat  lefs  of  this  fatal  Root,  or  whether  his 
Conftitution,  which  is  to  thisday  very  Athletick,occafioned  it,  I  cannot  tell. 
Tbo  I  am  of  opinion  that  his  fpeedy  running  above  2  Miles  home,  after 
tiiat  he  faw  the  firft  young  Man  fall,  togetner  with  his  drinking  a  ve- 
ry large  Draught  of  Milk,  warm  from  the  Cow,  in  his  Mid-way,  were 
of  fingular  ufe  to  him.  For  his  violent  Sweating  did  doubtlefs  expel  and 
carry  oflf  many  of  the  venenofe  Particle<^,  and  had  a  better  Effeft  than  per- 
haps the  bed  oi  our  Alexifharmicks  (which  you  know  are  generally  D//i/^t>^ 
rakk)  might  have  produced  in  this  Cafe.   Beffdes,  I  believe,  the  Draught  of 
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vfzrm  Milk  did  aft  its  part,  by  involving  the  acid  or  acrimonions  poifoti* 
ous  Particles,  andrendring  them  unadive,  and  prefenting  their  feizing  the 
Genus  Nervofum^  till  they  were  expelled  per  Diafborejin. 

There  was  alfo  a  Dutchman  about  i  Years  (ince,  within  8  Miles  ofClon- 

melj  poifoned  by  boyling  and  eating  the  Tops  of  this  Plant  (hred  into  his 

Pottle.    I  believe  he  took  it  for  Apium  Palujlrey  which  its  Leaves  much 

refemble. 

Ej  wnRay,     2.  Several  parallel  and  no  lefs  tragical  Hiflories  of  later  Date,  of  die 

IV  "k^.'c^  miferable  Deftrudion  of  divers  Perfons,  by  the  eating  of  the  Roots  of  this 

•%t4U<pts$.  pernicious  and  deleterious  Plant,  I  find  recorded  by  Joe.  fVepferus,  and  in 

the  MfceBanea  Curie/ay  Dec.  2.  An.  6* 

The  Horari  XVIIL  Bctwccn  P^tsLMce  and  hSarketjem  in  Cwmmlly  on  the  Tandy  Shoir 
iififj!!^^-  grows  abundance  of  Papmtr  Carmctdmum  Luteum,  or  Horned  Poppy,  with  a 
tool  a.  141.  yellow  Flower,  vulgarly  called  in  Hanfjbire  and  Dorfetfiire,  Smainnre,  or 
^  *^^'  Brtttfe-Root,  (as  I  was  th«^  informed)  where  they  ute  it  againll:  Bruifes  ex- 
ternal and  internal*  One  Charles  Wbrthy  dwelling  at  the  half-way  Houfe 
between /V»u»fce  and  iUbrAA^/Vto,  caofed  a  Pye  to  be  made  of  the  Roots  of  the 
faid  P^ppy^  fuppofing  them  to  be  Sea-IbUy  ovEringO' Roots  (for  they  had  made 
Pyes  thereof,  which  were  very  pleaiant  to  them)  but  the  eating  of  the  afbre^ 
faid  Pycj  whilft  hot,  was  preiently  taken  with  fuch  a  kind  of  Delirium,  that 
he  caird  for  a  white  earthen  Chamber-Pot,  and  after  having  purged  by 
Stool  into  it,  he  broke  it  into  pieces,  and  bid  the  By-ftanders  to  fave  them, 
for  they  were  all  Gold  The  Man  and  Maid«fervants,  having  alfo  eat  of  the 
fame  Pye,  became  delirious,  and  fanfied  that  moft  what  they  faw  was  Gold. 
A  Child  in  the  Cradle  having  alfo  ufted  of  the  Pye,  was  much  dofed^  and 
turned  its  Mouth  to  and  again.  And  thus  they  continued  for  fomeDays, 
and  then  became  well. 

Perhaps  the  yellow  .Colour  of  the  Flowers  running  in  their  Minds,  which 
the  eating  of  the  Roots  had  now  depravM,  might  beget  that  Idea  of  Gold  in 
them. 

neHeimoiw  XIX.  There  are  two  forts  of  the  Helmontian  Laudanum;  the  one  ufed  by 
nm  ^B^  ^^®  ^^^^^  Helmont^  the  other  by  his  Son.  The  former  was  a  great  Secret 
j^Boyfc.  communicated  to  me  by  an  expert  Chymift  about  15  Years  ago  :  Which  be- 
n.  107.  p.  caufe  I  have  not  leave  to  publifh^  meeting  about  2  Years  ago  with  that 
'*^*  obliging  and  very  ingenious  Perfon  E  M  Baron  Van  Helmont,  &)n  to  the  fa- 

mous Johannes  Baptifia,  I  obtained  from  him  by  Word  of  Mouth,  fome  Di- 
redions  about  the  Laudamim  he  ufes ;  which  tho  he  confefled,  and  I  foon. 
perceived,  to  be  diftering  from  his  Father's,  yet  he  feem'd  to  think  it  not 
inferiour  and  more  parable* 

I  foon  after  committed  it  to  Writing,  left  it  fliouldCflip  out  of  ray  Me- 
mory, and  I  had  his  Permiffion  to  communicate  it  for  the  publick  Good. 

Take  of  Opium  a  quarter  of  a  Pound,  and  of  the  juice  or  Quinces  4  Pound 
at  the  Icaft ;  the  Opium  being  cut  into  very  thin  Slices,,  and  theaas  'twere 

minc'd 
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mincM  to  reduce  ic  into  fmaUer  parts,  is  to  be  put  into>  and  well  mixed 
ivith  the  Liquor,  (firll  made  luke-warin)  and  fermented  with  a  moderate 
Heat  for  8  or  lo  Days,  rather  more  than  lefs.  Then  filter  it,  and  having 
infufed  in  it  of  CinnamQn^  Nutmeg  and  Clovesy  of  each  an  Ounce,  or  an  Ounce 
and  half,  let  them  iland  3  or  4  Days  more ;  if  it  be  a  full  Week,  it  may  be 
fo  much  the  better.  Then  filter  the  Liquor  once  more,  having  let  it  boil 
a  Walme  or  two  after  the  Spices  have  been  put  in.  This  being  done,  eva- 
porate away  the  fuperfiuous  Water  to  the  confidence  of  an  Extrad,  or  to 
what  other  confidence  yoapleafe. 

Laftly  incorporate  very  well  with  it  two  Ounces  of  the  beft  Saffron  re«- 
duced  to  fine  Powder^  or  as  much  Extras  as  can  be  obtained  from  that  quan- 
tity of  Saffron. 

.  According  to  the  Confiftence  you  defire  tahave  your  Medicine  of,  yon 
may  order  it  fa,  as  either  to  make  it  up  into  aMafsof  Pills  (in  which  Form 
I  have  caufed  it  to  be  given)  or  keep  it  in  a  liquid  Form ;  but  in  this  lat- 
ter Cafe  the  Evaporation  mufl  have  been  made  more  fparii^y,  that  after 
the  putting  in  of  the  Saflfron,  or  its  Ex  trad,  it  may  not  grow  too  thick. 
In  this  Form  the  Dofe  may  be  from  s  or  6  Drops  to  zo  or  fewer,  according 
to  Csrcumftaoces;  and  or  the  Pills  a  fomewltat  lefs  quantity  is  required. 


!X.  One  MuftMba  Sbatoct  an  Inhabitant  of  Sediqui^  a  Village  6  Miles  77^5  vfe  0/ 
from.  Smyrna^  by  Trade  a  Cofibe*Man>  about  45  Years  old,  a  mod  famous  ^^^tVe 
Opium-Eater^  told  me,  that  hisconftant  eating  was  3  Drachms  a  Day  of  crude  Turks ;  By 
Opium,  one  half  of  which  was  his  Dofe  in  the  Morning,  and  the  other  half  ^j^^*'** 
in  the  Afternoon ;  But  that  he  could  (afely  take  double  this  Quantity.  in.  ?.M. 

Refolving  therefore  to  be  an  Eye-Witnefs  of  what  he  could  do,  I  provided 
.  the  beft  Ofium  I  could  get,  and  weighed  it  nicely  into  Drachms.  He  came  to 
me  at  my  defire,  at  9  in  the  Morning,  but  excufed  his  having  taken  half  a 
Drachm  before,  becauf^  he  had  not  Strength  to  rife  out  of  his  Bed  without  it. 
I  laid  before  him  my  Opium  made  up  in  Pills,  each  weighing  a  Drachm,  and  de- 
iired  him  to  eat  what  he  pleaied.  He  took  one  Drachm  and  ai  half,  making  it 
up  in  3  Pills,  and  chewing  it  with  a  little  Water:  He  commended  the  Opium^ 
but  was  not  willing  to  eat  more  at  that  time,  and  I  would  not  pfefs  him 
for  fear  of  Accidents.  He  ftayed  with  me  about  half  an  Hour  afi:er  he 
had  eaten  the  Opium :  The  vifible  Efte^  it  had  upon  him  were  to  make  his 
Eyes  fparkle,  and  to  give  a  new  air  of  Life  and  Brightnefs  to  his  Face.  He 
Toldmetiiat  he  was  extremely  refrelhM  by  my  Entertainment;  and  I  found 
him  half  an  Hour  afterwards  labouring  heartily  at  cleaving  Wood  to  burm 
At  3  in  the  Afternoon  he  came  to  me  again,  and  took  the  lame  Quantity  as 
in  the  Mortiing,  and  appeared  after  it  with  the  fame  Symptonis*  He  faya 
that  it  has  always  the  fapie  Effeds^  giving  him  Vigour  and  Spirit,  and  is  now 
become  as  neceflary  to  him  as  any  other  part  of  his  Suftenatice;  that  it 
makes  him  fitter  for  Procreation,  for  he  has  many  Wives  and  Children ;  that 
it  never  affeds  him  with  Sleep  and  Drowfinefs,  but  rather  hinders 'his 
Repofing,  when  he  happens  to  take  too  much  of  it ;  that  he  entered  upOT 
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thisPraftice  a;  Tears  agOy  beginning  with  thebigne(s  of  aGraio^  and  fi» 
training  up  Nature  gradually  to  larger  Quantities ;  and  that  the  want  of 
it,  and  the  defire  of  taking  more,  grows  daily  upon  hiou 

The  Alteration  and  Impairment  which  this  Cuftom  hath  produced  ia 
him  are  Weaknefs,  his  Legs  being  fmaU ;  his  Gums  eaten  away,  fo  tha^tfae 
Teeth  ftand  bare  to  the  Roots,  his  Complexion  very  yellow,  and  appearing 
older  by  20  Tears,  than  he  really  is. 

Opium  is  commonly  taken  by  the  Meflengers  in  Turteyy  who  are  employ* 
ed  in  making  ouick  Difpatches ;  'tis  generally  part  of  their  Provifioo,  they 
take  it  when  tney  find  themfelves  tired,  and  it  givQS  them  Strength  and 
Spirit  to  proceed.  I  had  the  following  Relation  ot  one  of  them,  that  com* 
ing  from  OnfiaminoPle  to  Mr.  Sam.  Bamardijhtty  a  Merchant  of  Sa^rnay  at 
entering  into  the  Gentleman's  Houle,  he  fell  down  for  dead ;  at  whicli, 
when  the  whole  Houfe  was  furprized  and  concerned,  one  of  the  Servants 
rightly  judging  that  this  Fainting  away  was  occafioned  by  the  ftock  of 
Opium  laid  in  for  his  Journey  being  fpent,  forced  a  little  of  it  into  his 
Mouth,  and  by  this  means  he  prelently  recovered^  and  acknowledged  the 
Servant  had  been  his  Phyfician. 

The  Turks  ufe  Opium  made  up  with  fomething  that  renders  it  palatable, 
at  their  Feaft  call'd  Biram,  to  make  them  cheertul ,-  which  may  be  oneRea- 
fon  of  its  prevailing  fo  much :  For  finding  it  then  entertains  them  with 
ple«ifing  Fancies,  they  are  tempted  to  continue  it^  and  fo  the  ufe  of  it  be- 
comes neceiTary,  and  grows  upon  them. 

y»«k€nboyj     XXI.  The  famous  Irifi  Herb  called  Machentoy,  or  Tithymalus  Hibermcufy 

•/cioyii.'D.  is  reported  by  the  Natives  to  be  fo  ftrong  a  Purge,  that  even  the  carrying 

^43.  p.  294-  it  about  one  in  their  Clothes  \%  fufEciept  to  produce  the  E£fe&    But  Dr. 

MulUn  has  lately  proved  this  Story  to  be  falfe,  by  carrying  its  Roots  for  3 

Days  in  his  Pocket,  without  any  alteration  of  that  fort. 

tht  Snake-    ^  XXIL  The  Piftohcbiay  or  Serfentaria  Virgminna  hath  a  bufliy  Root,  con- 
5fe^j.  ^n.  fitting  of  a  number  of  fmall  Strings  of  a  yellowifh  Colour^  and  hot  aro- 
nifter.  n.    fliatick  Sccnt  and  Tafte  :    Thence  grow  one  or  two  fmooch^  at  leaft  very 
**^' *"•  ^^' little  hairy,  Stalks;  round,  and  moft  commonly  upright,   not  fquare  nor 
trayling.    The  Leaves  grow  alternately  on  this  fide  and  that,  one  at  a  Joint 
or  Knee  :  They  are  thin,  long  and  pointed,  coming  like  a  Heart  at  theFooc- 
Stalk ;  a  little  hairy  above)  and  rough,  with  many  protuberant  Veins  un- 
derneath ;  and  in  handling  they  flick  a  little  to  the  Fingers..    Near  the 
Ground  grow  one  or  two  hollow  Flowers,  each  upon  its  proper  Foot-Stalk, 
different  in  Form  from  the  PiftolcchiaCretica,  or  any  other  yet  known :  AU 
whofe  Flowers  referable  a  Cow  s  Horn,  the  top  growing  to  the  Rudiment 
of  the  Seed  VeflVU  and  the  open  end  cut  flaunting  like  a  Drenchiag-Horn, 
whereas  this  of  ours  terminates  with  a   Heel,  which  fupports  a  broad, 
round,  galerniculatcd  Lip,  the  Center  of  which  opens  into  the  hollow  of 

the  Flower. 

The 
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The  Lip  Js  of  a  light  ruffet,  or  dirty  Colour.  The  Sced-veflel  is  hexa- 
gonal, fhap'd  like  ia  Pear  when  fiiU  grown,  near  half  an  Inch  in  Diameter.  It 
is  not  an  Ever-green,  but  after  the  Seeds  are  ripe,  the  Leaves  and  Stalks  be- 
gin to  wither  and  decay.  It  flowers  in  Majy  and  its  Seeds  are  ripe  in  Augufi. 

XXIII.  Succrfuy  or  Devils-  fcv,  is  excellent  for  Poifons,  efpecially  the  Plague,  Deviis-Kt. 
and  it  is  fo  powerful  a  Sudorific,  laying  the  fick  Perfon, whether  ot  the  Plague,  ^^^Z^i 
or  other  malignant  Fever,  on  a  Bed  of  that  Herb,  moderately  hot,  he  (hall »".  p.  »'<^tf- 
fweat  till  they  take  him  off,  and  much  more  if  he  drink  of  the  Decodion, 
or  Juice  of  the  Herb  ,•  which  in  Summer  they  take  all,  and  in  Winter  of  the 
Root  only. 


XXIV.  Alcanna  is  the  Leaf  of  a  Plant,  dried  and  powdered ;  which 
when  fteept  a  Night  in  Wine,  will  dye  the  Nails  red. 
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So  that  in  a  whole  Year  it  loft  2  Ounces,  3  Drains^  24  Grains.  The  fuc- 
ceeding  Year,  being  drier  and  hotter,  it  loft  j  Ounces  24  Scruples,  and 
more  than  double  in  the  6  colder,  than  the  6  hotter  Months.  I  kept  it  about 
5  Years,  and  it  decreafed  much,  about  the  fame  Proportion.  And  in  the 
Year  1660,  hanging  it  in  a  cold  Garret,  itperi/hed. 

Thcfe  Obfervations  I  had  about  it,  that  every  Year  two  of  the  greater 
Leaves  firft  chang'd  Colour,  and  withered ;  and  in  the  Spring-time,  there 
grew  out  two  very  frefh  and  green  ones,  never  amounting  to  the  bignefs  of 
any  of  the  precedent.  Infomuch,  that  all  this  time  I  had  the  fame  Number 
of  Leaves.  And  then  thefe  new  Leaves'were  more  freifh  and  green,  and  not 
ferratcd,  and  thicker  alfo  in  proportion  to  their  other  Dimen%)ns.  Whence 
perhaps  it  may  probably  be  inferr'd,  viz.  from  the  Growth  of  thefe  latter 
Leaves,  that  there's  a  Circulation  in  this  Plant  of  the  Succurmtritius  :  For 
liow  is  it  poflible,  that  the  Roots  continuing  as  firm  and  folid  as  at  firft* 
fhould  fupply  fo  much  NouriOiment,  as  to  procreate  new  Leaves,  unlefs  it 

were 


{6^6  ) 

V  ere  from  the  Reti^rn  of.  the  faid  Succus^  from  the  old  and  decaying  Leares 
into  the  Root,  and  there  protruded  for  the  Produ(Sion  of  new  ones?  For 
all  bulbous  Rootsjd'sGarlick,  Onions,  Tulips  and  efpecially  Squills,  which 
protrude  their  Leaves,  placed  in  a  Shop  or  Houfe,  have  their  Roots  lighter 
and  more  fpungy;  the  Leaves  being  formed  out  of  the  Subftance  oF  the 
Root,  as  a  Chick  out  of  thq  Albumen :  In  the  noean*  while>  the  whole  dc- 
creafing  in  Weight,  as  in  the;  afbrefaid  Aloe. 

77.fTartari.     XXVL  Fig.  lifo.  feprefcnts  what  is  commonly,  but  falfly,  in  ludm  called 

*'  hTus'    ^^^  T^r^^r/V^  tamb,  fcnt  down  from  thence  by  idx.  Buddy.    This  was  more 

Moan*"*      than  a  Foot  long,  as  big  as  ones  Wrift,  having  feveral  Protuberances,  and 

^3'<-7-P'4^»- towards  the  End  fome  Foot-Stalks,  about  3  or  4  Inches  long,  cxadly  like 

'^'  *  '''    the  Foot- (lalk^  of  Ferns,  both  with<?ut;.aiad  withiflu;.  MoftPart  of  ti»oot- 

fide  of  this  was  c6verM,  with  a  Down  of  a<larli  yeJlowifli  Snuft-CoJour,  flii- 

.  ning  like  Silk,  fome  of  It  a  Quarter  of  an  Inch  long.    This  Down  is  what  \s 

commcqly  usM  for  fpitting  Blood,  about  6  Grains  of  it  going  to  a  Dofe,  and 

3  Dofes  pretended  to  cure  fuch  an  Haemorrhage.    In.  Jamaica,  are  maojF 

Scandent  and  X'^ee-Fems^  which  grow  on»  or  toi^he  Bignefi.of  Trees,  and 

have  fuch  a  kind  6f  Lanugo  6x\  them,'  ahdTomd  of  our  Capillaries  have  lomt- 

thing  like  it.    It  feemLdtahafbaf 'd  by  Act  to  imitate  a^Lanby  tha  Roots 

or  climbing  Parts  being  made  to  refemble  the  BDdy,  and  the  extant  Foot« 

Stalks  the  Legs.    This  Dowo-  is  raken  notice  of  by  Dr.  Nkrret^  arrhe  latter 

F.  3!^.      End  of  Dr.  Greu)\f'Iuf^  Soc.  Reg.  by  the  Name  of  Piico  Senfie^  a  Golden 

Mofs,  ai|d  is  there  laid  to  be  a  CordiaL     I  have  been  aflufed  by  Mr.  Brown, 

who  has  made  very  good  Obfervat|oiis  in  the  Eaj^Indiesy  that  he  has  been 

told  there  by  thofe  who  have  lived,  in  C^/m,  that  this  Down  op  E&ir  is  dfed 

by  them  for  the  ftopping  of  Blood  in  frefli  Wounds,  as  Cobwebs  are  with  as: 

And  that;  they  have  it  in  fo  great  Efteem,  that  few  Houfes  are  without  it.    I 

have  known  it  mucb  ufed  for  (pitting  of  Blood.    But  on  Trials  I  have  feeo 

of  it,  tho  Fmay  believe  it  innocent,  yet  I  am  fure  'tis  not  infallible. 

\ASwt  of       XXVII.  I  have  feveral  times  feen  a  fort  of  Seeds,  come  from  the  0)aft 

fi^wa^  of  Cmnandel  ajki  Malabar,  which  are  there  ufed  for  clarifying  Water.    They 

$^,^Dr\  are  about  the  Bignefs  of  a  fmall  Pea,  only  broader  and  flatter,  having  Strit 

"h9.1>^'  run  from  their  Cfenter  after  the  manner  of  the.  common  Nux  Vomica.    The 

Fig.  isx.    beft  Account  I  have  had  of  the  way  of  ufing  them,  was  from  Dr.  Brnnm, 

».43-p^3'  ^yho  lived  in  the  BaJhiHdies  fome  time^;  he  fays,  they^nib  or  grate  themoa 

the  bottom  of  a  fmall  earthen  Bafon,  wherein  is  contained  fome  Water;  this 

Water  and  Powder  is  put  into  a  large  Quantity  of  muddy  or  foul  Water, 

which  is  by  this  clarified. 

ThttmeA-  XXVUL  Racemofo  Tlfgtt/,  CcnBirao,  zliisCarofi,  vifo  Florum  fafciado, 
Tu^s^'tZ^  deguftato  ejufdem  uv«  acinis,  feu  oblongo  Semine ;  &  fada  coUatione  cum 
phuippwe   Botanicorum«^^;»(^m'  Defcriptionibus ;  Tugus  l^icimim  Diofcoridis  eS^Amomum 

a.  24S.  p«  2« 

Eft 


(  <^4r  ) 

Eft  autcm  Tngus  Planta  quandoque  ultra  Cubitos  aflurgens.  Folio  ffraili 
Plantar  Tagbacj  feu  Bagonghonque^  excipe  quod  parte  prona  fuavi  obfitmn  fit 
Lanugine :  venofius  pro&tcrea,  longius  &  fuaveolens.  Ad  Plants  Radiceixi 
feu  Caulis  Truncum,  ex  foliacei  Oiulis  MedituUio  racemiformis,  &  Piftillo 
feu  AmoTHomi  Florum  Fafciculo  non  adeo  fimilis>  prorumpk  florifera  &  gra- 
nigera  Foliorum  fufquipalmaris  congeries,  Flofculis  exornata  rubicundis, 
quibus  Uvar  in  longiufculum  protenis  Collunii  feu  Floris  Tubuli  Reliquias 
(ubfequuntufj  dulci  &  pauco  Cortice,  unde  a  Muribus  &  Avibus  una  cum 
femine  plerunque  depafix,  pauca  admodum  &  exigua  colligi  poceft  quanti- 
tace.  Qjiare  &  olim  rarum  fuiffe,  nee  paflim  nafci,  Virgilius  infinuare  vide- 
tui%  dum  fpondet  quod^  AJfytium  vulp^o  nafcetur  Amomrnn. 

fix  Uva  quina  communiter,  aut  lena  continent  fubrufia,  oblooga,  inx-^ 
qualia,  Aromatica,  Amuyong  minus  acria,  &  Cubebis  Officinarum  fuaveoleo- 
tiora,  Grana,  feu  Acinos ;  ex  quibus  trajedo  Filo^  nunc  per  (e,  nunc  fociatis 
Margaritis,  acCorallio,  nonnuWxVuiAlx  Judka Carofij  feu Monilia ac Ar* 
millas,  concinnar^  folent.  Alix  ex  his^  &  femine  Bolmufci,  Us  Maricom  ; 
Arundinis  Lithofpermos,  iisTfgbi;  Cannar  floridat,  us  Ticafticas :  PifiOcci- 
Mf/,  lis  S^a ;  Amomonti  prarterea,  Badiang ;  &  Calanos  Seminibus ;  fimilia 
nedere  afloeverunt.  Ob  gratum  vero  quern  fpirant  Odorem  Grana  Trigus 
CoUo  appenfa  gerunt,  ab  infedo  etiam  pracfervare  Aere,  &  idui  medere 
Scdhfendria^  maflicata  fi  fuper  imponantur,  experientia  docuit.  Radix 
fimilis  eft  Radici  Tagbac  feu  Calami  edorati  in(ipida>  alba  interne  de  foris  ru* 
bicundis  &  fubodoratis  Carpaceis  conteda  obvolucris*  £x  Borougam  fcripta 
accepi^  in  Caalium  apicibus  alium  &  hunc  inodorum  ferre  Frudum^  <^eiii 
necdum  vidi»  Idem  Indi  Indanenfes  mihi  affirmarunt :  fed  eos  hallucinari 
cenfeo,  &  Plantam  T/7c&jc  (Tagbac)  ^ro  Tugus  vidifle  puto. 

Provenit  in  Borongam  &  Paranas  Caput  ex  aliis  Infularum  Samar,  8c  Leyte 
loci^  Nee  dubito  in  Luz/fne  quoque  reperiri,  maxime  Silanii  in  Torrentiam 
profunditatibus. 

Nota*  Florum  Tugus  recentia  &  tenella  Germinay  ilimsintumPfiudo  Am^ 
mum  Garcia,  Pedem  Cotumbinum  referens,  expritnunt.  Ne  autem  quidquam 
deGderetur,  mitto  una  cum  his  fcriptis  Plants  Delineationem ;  &  (Imiliorem 
Caftaneam  efle  Ovo  non  deerit  qui  objiciat,  quam  Folia  7J(g«/  Foliis  Mali  Pu-f 
niciy  quod  lubens  concefferim.  Sed  quicquid  Diofcorides  &  Plinius  iicAmoma 
tradidere^  folummodo  de  florigero  &  Semine  turgente  Tugus  Racemo  intel^ 
Ixgenda  e(fc  cenfeo :  utpote  quibus  Integra  &  ipfa  Planta  non  innatuit.  Hunc 
cnim  7i5g«j  T^j^r/J/wdeprehendet.  B.L.  exigue  fruticare  Pn/wZ,  i/Zjc-  plufve 
minufve  Altitudine.  Ex  Lipno  fubruftb^  feu  lignofa  Materia^  Flofculis  & 
Follicnlis  Mali  Punici  (imilibus,  fefe  in  Racemi  modum  convolvere^  (iye 
nt  Barth.  Merula  vertit  efle  Frudum  (imilem  BotruQ  inveniet  femine  Uvis  par* 
vis  (imilL  (i  feminis  carnofum  fpedet  Tegumentum  plenum  valde  odorato  & 
acre  guftu,  vim  habente  calefaciendi^  adftringendi  &  exficcandi,  &  cart#ra 
legitimi  AmomiCignaj  ut  Pedis  Colurnbini  efEgiem  fi  diligenter  inveftigaverit. 
Amomuin  in  Twcomania,  Arrmnia  Provincia,  provenire  fcribit  Jok,  Boter^ 
Benes. 

XXIX.  Niiperis 


(  6^i  ) 

Tftf  Ahmci-     XXIX.  Nupcris  aim  is  magnam  celebritatem  na(5^a  eft,  ob  vim  Lttbomrfp- 

ufrom       ticam  qua:  ip(i  afcribitur,  Herba  qujedatn  a  Ceylonenjibus  AhmeOa  ^i&z.    An 

d7  Horton.  J^m  ufpiam  extet  nefcio,  fed  earn  colui,  cum  verfarer  in  prstfe&ura  Horri 

n,  if 7.  ?•*  Amftelod^     Flores  fundic  infummiscaulibus,  ^tTdmWtsChryfantbenio  Curajfau 

'^^'  elato  canle,  flo.  Aurantiis  Par*  Bat.  Semen  ei  bidens,  Caules  quadrati,  Fol.Li- 

7nii  vel  Vrticx  (qua?  fubacria  funt)  conjugatisamidi ;  unde  maaiTefie  liquet 

ad  Cannabinx  genus,  quod  bidens  vocat  Cifalffiausy  eumquc  fecutus  Toune- 

for  tins  J  fpeftare ;  Deque  forte  inconcinne  nuncupari  pofle  Camabinamzm 

Bidentem  Urtica  folium  Judicam  Lithontrifticam, 

NuxPcpJta,  XXX.  I.  NuxPepita,  kwFaha  S.Ignatiiy  is  about  the  bignefs  of  a  Nut- 
«/  Ftba  nieg,  and  triangular.  This  Fruit  is  very  much  cfteem'd  in  tU^Pbiliffim 
fc^'^".""*   Iflands,  for  the  cure  of  many  Diftempers. 

Sloan,  n.  ^  j^  Habet  hic  Fruftus  virtutcs  illius  Metalli  quod  Ti«»^/i^tf  dicimns, 
it|.*  ^i^  &  Compofiti  illius  quod  lUngo  dicitur ;  proficit  enim  contra  Spafmos  ac  Ven- 
""  ijo.p.S;*  tos  inferos,  &  contra  quoddam  genus  Spafmi  quod  nos  dicimus^^nr^zw. 

2.  Proficit,  ut  evomatur  quodcumque  Venenum,  fi  rafurst  ejus  bibantur 
cum  aqua  frigida,  item  contra  morfus  Venenatorum^  (i  fimul  appUcencur 
morfui  aliqua?  rafurac  ejus.  ' 

J.  Item  fi  ah'quod  Membrum  laboret  Spafmo^  proficit,  fi  fuper  partem  ia« 
fe£lam  applicentur  fupradidas  rafurar. 

4«  Deinde  antedidas  rafiirac  ftagnant  Fluxum  Sanguinis,  applicatar  cuicun- 
que  Vulneri.  Etcum  anno  prasterito,  i^p2,  daretur  bibi  Fcemioar iaboran- 
ti  Pfofluvio  Sanguinis  diutumo,  evafit  incolumis. 

5.  Fugat  Febres,  nam  me  pratfente,  eodem  anno,  datum  fiiit  coidam  In« 
fimtulae  laborantiintenfiiBmaFebre,  utbiberet,  &  illico  aufugit  Febris. 

6.  Juvat  parientes  Fceminas,  ad  hoc  ut  facilius,  &  felicius  Creacuram  ex* 
pen  ant. 

7.  Venio  tandem  ad  quotidianam  experientiam,  mire  proficit  pro  qoacun- 
oue  Repletione  &  Cruditate  Stomachic  &  contra  proficit  pro  Dyfenteria  & 
irequenti  dejiciendi  cupiditate  temperanda. 

Dividat  quodque  Granum  in  tres  partes,  &  cum  fenferit  neceilitatem,  im- 
mittat  in  Os  per  quadrantem  horar,  vel  per  dimidium,  &  deglutiat  Salivas 
quae  diftiilaverint,  ac  poftea  bibat  quafi  2  aut  3  uncias  Aquae  frigidarj  &  ride- 
bis  efteftum. 

Aliter ;  Quarratur  Fragmentum  duriffimum  teftaceum,  ac  in  parte  concava 
ponatur  parum  Aquae  frigidae,  &  ibi  refricetur  Frudus,  &  Aqua  ilia  ponatar 
in  vafcula  cumrafuris;  &  iterum  ter  aut  quater  fiat  fimih'ter,  ulque  dum 
habeas  duas  uncias  illius  Confedionis  &  Lotionis.  Fragment!  teftacei  ac  graoi 
fruticis  ,•  ac  poftea  rcvolvatur  &  bibat  Patiens. 

Item^  Divifum  Granum  in  Frufta,  fi  frigatur  cum  Oleo,  Cprarcipue  OhVa- 
rum)  &  Oleum  illud  bibatuTj  aut  Plagis  applicetur,  aut  Membra  Spafmo  labo- 
rantia  cum  eo  unguantur,  eft  midicinale  ut  fupra. 

V  3-  GatohifgiVi, 
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J.  Catolongayy  quam  alii  Cantata  voc2Xity  eft,  Nuces  Vomicas  l^gJtimas ^^^*o* 
Serapionis  fercns,  Planta,  qux  Arbores  quafvis  altiffimas  fefe  involvendo  fcan-p*M.  **  * 
dit.  Truncus  lignof  us,  levis,  porofus,  &  brachialis  quandoque  craflitudiuis, 
Corticifque  fcabri,  craffi  &  cinerei :  Folia  ampla,  ncrvofa,  amara,  Folio  j^j,  kJj.. 
ferme  fimilia  :  Florem  Balauftia!  fimilem  Fruftus  infequitur  Melone  major, 
qui  delicatiffima  Cuticula,  qua?  fplendens,  Ixvis,  &  Ck>lori$  luridi,  feu  ala- 
baftrini,  coopertus,  fubter  quam  alius  Cortex  delitefcit  fubftantix  quafi 
lapidefcentis.  In  hoc  Carne  amaricante,  (lava  &  molli,  qualis  eft  Caro 
Frufius  Manga?,  iuterjedla,  noftra?  feu  legitimae  Serapionis  Nuces  Vomicae^ 
qux  recentes  ab  argentea  Lanugine  fplendicant,  Juglandis  vix  non  pares,  in- 
a^quales,  vari«que  forma?,  non  raro  24  coardautur  ,•  quas  Indus  Igafur,  8c 
Mananaog^  id  eu,  ViSoriofas  ;  Hfpamis  Nucleos^  feu  Pepitas  de  Byfayas,  aut 
Cathalogan,  alii  Fabas  S,  Ignatii  vocant.  Hac  reficcata;  Avellana  nuce  cum 
putamine  pares,  aut  etiam  paulo  majores  :^  Nodofx,  duriiTimar,  diaphanat, 
&  quafi  cornea?  fubftantia?  funt ;  Saporis  Semine  Citri  multo  inrentius  ama- 
ri :  Coloris  autem  inter  album  &  glaucum,  prout  &  Serapio  tradidit. 

Multi,  nefcio  quo  oraculo  edofti,  Nucem  Ignfur  reticulac  Fruftus  Salagfa^ 
lag  immittunt,  ex  CoUo  fufpenfum  gerunt  ;  &  ita  ab  omni  Veneno,  Pclte, 
Contagio,  Incantationibus  magicis,  Philtris,  fpecialitcr  a  Sopto,  feu  Ve- 
neno, quod  folummodo  infufilatum  perimere  narrant^  imo  &  ab  ipfoDa?mone 
fe  liberos  ac  immunes  effe  imaginantur. 

Quod  Ch.  MiraUes  in  fuis  Colleflaneis  affirmat,  fcribens  non  tantum  vir- 
tutem  habere  depellendi  Corporis  Morbos,  fed  &  malignis  Spiritibus  fpeciali 
quadam  oppofitione  refiftendi ;  Magos  etenim,  Barangas  didos,  ad  prasfen- 
tiam  hujus  Nucis  inquietari,  conturbari,  &  fudore  fufiiindi,  ac  fi  in,  nefcio 
quo  arduo  negotio,  anguftiis  periculifque  pleno  verfarentur :  Q^od  expcri- 
cntia  didiciffe,  infuper  &  id  ipfum  fibi  alios  fide  dignos  vifos  affirmaffe,  ad- 
dit.  Unde  padum  cum  Da?mone  habere  difios  Baraf^aSy  fen  maleficos  Her- 
barios  fufpicatur :  pra?fertim  cum  rumor  ferat,  hofce  impios  Medicos^  (iia 
Simplicium  cognitione  erudiri  velint,  Confanguineonmi  proximum  interi- 
mere  obligari* 

Alii  jam  dido  Sopto,feu  Toxici  InfufHamine,quo  malevoli  Indi  paflim  quos 
male  cupiunt  perimunt.  Alexium  Lopex^  in  Guiguan^  &  Petrum  Oriolj  practer 
alios  hacce  Nuce  pra?munitos,  fervatos  fuiffe  ferunt.  Sumunc  autem,  uti 
valgus  narrat,  fupradidi  Herbarii  eis  familiaria  &  nota  Aconita,  cjuae  fau- 
cium  latere  uno  recondunt,  bucca  altera  vero  Contrayerbasy  prouti  hujates  lo- 
quuntur,  id  eft  Antidota,  ne  videlicet  fibimet  ipfis  mortem  mafticent.  His 
ita  ore  deientis  arte,  &  dexteritate  diabolica,  fibi  contrarios,  &infenfos  Vi- 
perarum  more  intoxicato  halitu  impetunt,  quo  perculfi  ac  perplexi  mox  hum! 
profternuntur,  &  animam  agerent,  nifi  eis  jam  experto  remedio  hacce  fcih 
Nuce  opem  ferant.  Addunt,  fi  quis  hanc  Nucem  fecum  portarit,  ipfum  qui 
fimilibus  deleteriis  buccellis  alterum  iuterficere  attentaveriat,pGenas  coafeftim 
luere  Talionis,  uti  Indusy  qui  Alexium  Lopez,  inter  fidas  amicitias  de  medio 
tollere  cupiens,  cafualiter  hanc  Nucem  fecum  habentem  expertus  fuit,  qua 
occafione  primum  Hlfpanis  innotuit  Igafur  virtus  &  efficacia.    Quomodoau- 

Vo  L.  II.  O  0  o  o  tern 


tern  naturaliter^  at  nonnuUi  vohint,  J^afur  virtatem  Toxici  in  diftans  agen- 
do repell^,  judicent  alii. 

Pulvens  Igafur  9  i.  quondam  Vtncentio  Ohinay  tempcramenti  melancholici 
pracditO)  ad  Vomitum  ciendum  propinavi.  Hie  Dyfpepfia,  Diarrliaca,  ct  fre- 
quenti  Vomitu>  cum  Rudibus  acidis,  necnon  flatuum  copia  moleftabacur : 
Sed  ftacim  ac  fumpfiflct,  trcmorc  totius  corporis  trium  horarum  fpatio  pcr- 
(iftentCjUna  cum  Pruritu,  et  Vellicationibus  convulfivis  horrendis,ut  pedibus 
infiftere  nequiverit,  qu2  in  Maxillis  vehementiores  erant,  ac  magis  moleflS} 
ita  ut  quodammodo  ridere  cogeretur^  correpcus  fuit ;  nulla  interim  notabili 
Pulfus  alteratione^  Vomitu,  aut  alio  quopiam  infequente  Symptomate.  De 
reliquo  dein  non  nihilum  melius  fenfic. 

Similem  tremorem,  et  Convulfiones  fpafmodicas,  quas  V.  OlzJna  ex^trVii 
fuit,  fenfit  et  paflus  eft  Johannes  Ofaeta,  una  cum  fumma  Prxcordiorum  angar- 
tia,  Vertigine,  Animi  Deliquio,  et  Sudoribus  frigidii&mis.  Hie  Melancho- 
lico-Hypochondriacus  Sanitatis  cupidus,  Nucem  recentem  integram  devo- 
raverat.  Cui  Oxymel  et  Oleum  cum  tepida  exhibendo,  quo  plurimum  vif« 
coil  Phlegmatis  cum  Nucis  particulis  rejicit,  opem  tuli. 

Joachtnus  Ajjim  Nucis  fumpferat  partem  tertiam,  et  fimili  modo  ut  V.  01- 
zJna  &  Johannes  Ofaetay  ultra  tres  horas  aftedus  fuit.  Hie  praeter  Motus  con« 
tradivos  et  involuntarios^  formicationis  fenfum^  et  fpecialiter  in  capite  ex- 
pertus  fuit  fimiles  denique  poenas.    A*  Varaona^  A.  Girauy  et  alii  luere. 

Vulgus  autem  Nucem  ^afur^  ad  cunda  abfolute  corporis  humani  mala  a* 
movenda,  nulla  habita  Temporis^  Morbi^  iEtatis  aut  Dofis  ratione,  indif- 
ferenter  exhibet  et  adhibet :  Miraculofque  fubfecutos  afiedus  narrar,  rideli- 
cet  magnifaciendo  fuam  Panacaram,  et  deprxdicat  fuccefTus  bones,  rericens 
infauftos.  Nee  dubium,  ouin  aliquando  a  tam  vehementi  fpirituum  anima- 
lium  irritatione,  ac  alteratione  Humorum,  ab  hae  Nuce  caufata,  heterogenea 
ac  ineongrua,  una  cum  tam  infefti  Medicamenti  Particulis  eliminentur : 
quibus  rejedis^  humoribufque  crafli  meliori  reftitutis,  fanitas  optata  fubfe* 
quatur. 

Modus  ordinarius  et  communis  utendi  Nuce  Igafur  eft^  imponendo  earn 
integram  aqua?  calidac  tantillo  fpatio  donee  amara  reddatur,  exhibendo  dein 
didam  Infufionem.  Alii  Pulveris  modicum  in  fubftantia  propinant.  Alii  u- 
nam  alteramve  olTerunt  deglutiendam  fruftulam.  Alii  Nucem  integram,  A- 
muleti  ritu,  de  Collo  fufpenfam  gerunt. 

Vomitum  pluries  caufare  folet,  Dejediones  nonnunquam ;  Motus  Spafmo- 
dico-Convulfivos  ferme  Temper  in  HifpaniSy  Indts  non.  In  Veneni  periculo, 
ct  Spirituum  inordinate  tumultuantium  conflidu,  pofthabita  temporis  ratio- 
ne  ufurpanda  erit :  In  aliis  accidentibus  aut  Morbis  jejuno  Ventriculo  in  Au- 
ror.a  ,•  attamen  Vomitus  cicndi  gratia  convenientius  una  alterave  port  afTump- 
tum  eibum  Rora,  Dofi  9  fs.  cum  aliis  levioribus  Vomitum  cientibus  exhibe- 
bitur. 

Qui  Nucem  integram  fecum  portarint,  affirmant  multi  (fides  fit  penes  A u- 
diores^pr«fcrvare  a  Pefte,  Incanationibus  magicis,  Philtris,  Sopto,  feu  Her- 
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barum  venenatarum  afHatu,  Aeris  prarterea^  nefcio  quo  ut  volunt,  Contagio^ 
Hifpanis^  Malaire,  &  PafmO)  id  eft  Stupore,  Indis  Sautan  (jl  quo  fimiliter 
pracfervare  ferunt  Coralliutn  nigrum,  Ungulam  Rhinocerotis^Dumbagam,  In* 
^o,&  Teftudinis  Scutum ; )  Cacalepfeos  attamen  Species  potius  efle  videtur, 
CO  etenim  correpti  tcrrore  veluti  panico  perculfi  corruunt,  fenfibus  &  voce 
privati  obftupefcunt,  mortuifve  fajpius  fimiles  obrigefcunt  j  revulforia  vero, 
ic  crudeli  Mufculorum  in  Tibiis,  ac  Brachiis  flagellatione,  qua  Sanguis  ini- 
bi  aggeftus  dein  Scarificationibuselicitur,  revocaat  ur  &curancur. 

Nucis  fruftulum,  aut  fragmentum,  aut  rafura:  modicumj  Vipers  Baful 
(eft  Eruca^y  pilofae  atque  nociferx,  ad  tadum  vehemencem  pruriginem  cau- 
fantiS)  Species)  aut  aliorum  venenatorum  Animalium  morfui ;  Vuineri  fagit- 
ta  vet  alio  intoxicato  telo  fado,  ad  impofitum,  vehenum  lapidis  colubrini  in- 
ftar  adhaerendo  extrahere  communicavit  F.  de  la  Zarz.a*  Alii  in  Hasmor- 
rhagia  Narium,  &  ad  Sanguinem  e  Vulneribus  profluentem  fiftendum,  pul* 
verem  recommendant. 

In  Malviento,  Malaire,  Sautan,  &  Pafmo,  (Catalepfeos  Species  eft)  Stu- 
pore, Apoplexia,  Paralyfi,  five  Syderatione,  Lethargo,  Epilepfia,  Morbo 
caduco,  Afthmate,  &  Catarrho  maliguo  ac  fLiffocance,  Dentium  dolore,  & 
aliis  defluxionibus,  fruftellum  fupponitur  linguae,  apophlegmatizandi  gratia : 
ita  enim  caput  a  copia  vifcofi  Phlegmatis  liberatum,  xgri  pluries  levamen 
percipiunt,  &  faepius  jamjam  agonizantes,  ut  ita  dicara,  refufcitentur,  &aat 
confiteri,  aut  alia  qua?  pro  tunc  conveniunt,  declarare,  valent. 

Pulverem,  autinfufum,  aut  oleum  infra  defcriptum,  propinant&dilaudant 
in  Febri  tertiana  &  quartana.  Veneni  periculo,  aut  fupradido  Sopto,  Buy^ 
ajfo^  (eft  BuyOj  feu  jBi?>rfiO  confeftio  mortifera,  cum  femine  ut  opinor 
Stramonii,  aut  fimili  narcotuio,  qua;  fi  aflhmptae  non  perimit,  Hominem 
perplexum,  attonitum,  hebetem,  ftupidum,  &  torpidifSmum  reddit  ;  ab 
tiujufcemodi  dico  confedione  devorata,  aut  mafticata,  infra  pofito  oleo  cura- 
ta  fuifle  fcio,  &  Botete  Sardina  nocivxcomeftae  fufpicione. 

Ad  Urinas  item,  Menfes  &  Puerperia  fupprena  provocanda,  Partum  dif* 
ficilem  facilitandum,  Secundinam,  Fcetum  mortuum  &  Lumbricos  expellen- 
dos,  efEcacem  reperi.  In  Dolore  cholico  pra^terea,  cibi  indigeftione,  cru* 
ditate  Ventriculi  &  conco&ione  laefa,  Diarrhaca,  Tenefmo,  &  obftrudione 
Epatis,  ac  LieniS)  uti  &  in  omnibus  fupra  enumeratis  Morbis,  exhibent. 

Oleum  vero  ex  Igafur  fimpliciter  infufione  paratum  emeticumeft  efficacif- 
fimum  9  valet  ad  eadem  ad  qwx  Nux  ipTa  ;  hoc  ad  Magi  Barang  praefentiam 
eflervefcere,  &  vafe  quo  adbrvatur  exilire^  vir  retulit  fide  digniffimus.  Idem 
&  alii  in  fuis  fcriptis  affirmant. 

Hoc  Oleum  alii  efficacius  reddere  cupientes  coraponunt,  ex  Igafur^  Tarn- 
tal  de  Garigara,  Tamial  de  Sangily  Tambal  de  Bornei^  Salagfalag^  Camaefa^ 
Manungaly  AlagaOy  Salibutbuty  Tambalifayy  Marbar  Molaviriy  Borogtongon,  Pal- 
ynccan  Panambucy  Pancoro^  Nolalajforiy  Bagatapofty  Oringun^  &  aliis ;  vulgo 
jfazeife  de  Tavibaly  a  Cortice  fcil.  emetico  Mananangtangy  appcllatur,  vio- 
Jenter  purgat,  per  fuperiora,  &  inferiora;  Dofis  f  i.  f  li. 

Lignum  fanBum  Luzonis  Quajaco  utiliter  fubftituitur ;   de  reliquo  Con- 
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codionem  adjuvat,  &  dejeflam  ciborum  excicat  appetentiam.  N.  B.  Pri^mui* 
tibus  exhiberi  non  poteft,  quin  Abortum  paciancur. 

Lignum  Colubrinum  Mammgaly  Decodum  ejus,  Venenis  ooinibus,  veoenato- 
ruraque  Animaliummornbus,  fuccurrit;  Febrifugumeft,  &  Anci-Aftmaticum, 
Obftrudiones  inveteratas  referans,  &  abjedam  ciborum  reftaurans  appeteo- 
tiam ;  Idero  praeterea,  odo  dierum  fpatio  in  aurora  hauftum  medetur.  Lum- 
bricos  pellit,  &  cholicos  Dolores  mitigat.  Decodum  ex  §  ii.  paratum^  de- 
jediones  ferme  qiiinas  caufare  folet. 

Cortex  Vomitorius  Mananangtnng^  datur  in  pulvcre  a  3  i.  ad  3  iv.  Pituitofa 
&  Icnta,  nee  non  biliofa^  per  Vomitum  &  Seceffum  potenter  evacuac :  Undo 
in  Febribus,  ventriculi  repletione  aut  ex  humoris  vifcofi  targefceotia.  Ca- 
chexia &  Hydrope,  feliciter  exhibetar.  In  omni  Veneni  pericalo»  decofto 
Manungaly  &  ad  Ventris  Lumbricos  educendos,  piurimum  facie. 
^^u^Vj.  4-  NoviflSme  increbuit  ufus  Faba^,  quam  vocant^  di  S.  Ignmio  ;  dicicur  & 
p^^x'  ^g^Ji^y  &  ^^^^  ^i  S»  Nicholas^  8c  de  Cava  Longa.  Semen  eft  amad/Smum, 
quod  nullam  Fabae  prx  le  fert  fimilitudinem,  uc  ex  ipfo  Semine  videbis. 
Ad  movendos  Sudores  &  debellandos  Febres  prarcipuum  creditur :  &  Diar- 
rhea?, Dyfenteriar,  cholicis  Doloribus,  Motibus  Convulfivis,  ipfique  Epilep- 
fia?raederi;  &extemeadmotum,  Scabiei ,  celebnatur  cum primis&  ejus  Vir- 
tus Alexipharmica.  Provenit  in  Philippinis^  quas  vocant,  iifque  vicinis,  In- 
fuh's.  Cujus  Generis  Stirps  fit  ignoratur ;  id  tantum  didici  ex  D.  Bj^atk 
de  Roa  mfpano^  Viro  egregio  &  erudito,  aui  in  iis  Infulis  diu  vixic^  convolvu- 
laceam  efle  Plantam  Arbores  altiflimas  Icandentem,  frudumque  ferre  Mali 
Punici  magnitudine,  quo  complura  Semina  reconduntur^  ex  quibus  deciduis 
nova?  Plantac  fubnafcuntur. 

^^r'^     XXXI.  I  had  three  May  Cherry-Trees,  planted  in  a  rich  Mould,  which 

VhoAmofi    lay  to  a  South  Wall,  fhaded  from  the  Sun  by  a  high  Building,  till  the  begin- 

"^^'^'^^  vAn^  o(  March ;  when  being  high,  and  ihining  fomewhat  fiercely  upon  them, 

Merrct/n.  the  Fruit  conftautly  withcrM.    But  this  Year,  1 5tf  5,  the  Seafon  being  very 

ii.p.+j^  hot  and  dry,  I  barred  the  Roots  of  one  of  them,  by  making  a  hole  about  it, 

and  watered  it  every  Morning  and  Evening  with  about  a  Gallon  of  Water, 

for  about  a  Fortnight  before  the  Cherries  came  to  Rednefs  ;  and  the  Fruit 

was  full  and  good.    The  other  two  Trees,   left  without  this  ordering,  had 

moft  of  their  Fruit  withered,   having  only  Skins  and  Stones.     Then  I  made 

a  Hole  round  about  one  of  the  other  Trees,  and  fed  it  with  Water  daily,  as 

the  former :  In  a  Week's  time,  thofe  that  were  quite  withered  fell  off,  and 

the  reft  that  were  not  fo,  grew  and  increafed  exceedingly ;  the  other  Tree, 

that  was  not  ufed  after  this  manner^  had  not  any  of  its  Fruit  come  to  Per- 

fedion. 

^riformh;     XXXIL  I  have  lately  found  the  Sorbus  Pyriformis  of  Ubelius,  or  Sorbus 

ByMr.Edm'  Proccra  of  Bauhinusy  growing  wild  in  a  Foreft  of  IVorcefierJhire.     It  refembles 

Put  n.  ij5^.  the  Ornus  or  Quicken  Tree  i  only  the  Ornus  bears  the  Flower  and  Fruit  at  the 

End,  this  on  the  fides  of  the  Branch  :  Next  the  Sun,  the  Fruit  hath  a  dart  red 

Blufli ; 


Blofli  J  and  is  about  the  bignefs  of  a  fmall  Juneting  JPear,  In  Sept.  it  is  To 
rough  as  to  be  ready  to  ftrangle  one  :  But  being  then  gathered,  and. kept 
till  Oiiober,  they  eat  as  well  as  any  Medlar. 

a.  Perhaps  a  Verjuice  made  of  this  Fruit,  either  ground  with  Crabs,  or  By~ ib. 

Grapes,  or  if  plentiful,  alone,  would,  being  kept  for  fome  time,  prove  one  p-^7P' 
of  the  bcft  Acid'Afiringem  Saucer,  that  Nature  affords. 

XXXIII.  The  laft  Autumn  I  met  with  a  double  Pear,    one  part  growing  xA  double 
over,  and  being  fixt  in  the  other  ,•  not  unlike  an  Acorn  in  its  Cup  :  From  l'"^^^^"^ 
the  Edges  of  the  lower  Pear  there  grew  up  5  Leaves  of  various  Magnitude,  4.70.  ^' 

at  diftances  almoft  equal  firom  each  other.  Tlie  largeft  of  them  was  one 
Inch  long,  half  an  Inch  broad  ,-  as  large  again  as  the  fmalleft  Leaf.  Thefe 
Leaves  grow  out  of  the  Skin  of  the  lower  Pear,  and  had  no  Fibres  rifing  from 
the  camous  part  of  it.  One  of  the  Leaves,  the  largeft  of  them,  had  a  Fibre 
ef  the  bignels  of  a  fmall  Hair,  continued  from  the  place  where  the  Leaf  rifes 
down,  juft  within  the  Skin  and  loofe  from  ix^  to  the  Pedunadus.  The  outer 
Coat  of  the  Pedunculus  was  continued  to  the  Skin  of  the  lower  Pear,  and 
this  Skin  to  that  of  the  upper  Pear.  The  inner  Fibres  of  the  Pedunculus  go 
thro  the  lower  up  into  the  upper  Pear,  and  difperfe  themfelves  in  it.  The 
upper  Part  was  twice  as  big  as  the  lower,  and  had  feveral  Kernels  in  it,  but 
the  lower  none  at  all* 

XXXIV.  I  have  planted  here  (in  Virgma)  loooo  Mulbeny-Trees  ;  and  ^»  unufu^ 
hope  within  2  or  3  Years,  to  reap  good  Silk  oft'  them.    I  have  planted  them  ^^^^ 
in  a  way  unufual  here,  which  advances  them  two  or  three  Years  growth,  in  Mulberry- 
refpeft  of  their  being  fown  in  Seed.     I  intend  likewife  to  plant  them  all,  v^^iu* 
as  if  they  were  Currants  or  Goofe-ierrieSy  to  thick  as  Hedges.     By  this  way  M  the  sUk 
of  planting  them  in  Hedges  they  will  be  always  young  tender  Plants,-  and  ^^^j^  ,j 
comequently  will  be  eafily  cut  in  great  quantities  with  a  pair  of  Garden  Scif-  p.  aoi. ' 
fars ;  whereby  one  Man  may  gather  as  many  of  them,  as  otherwife,  when 

they  are  planted  in  Treesat  diftance,  4  Perfons  can  do.  But  perhaps  it 
may  be  a  better  way  to  fow  fome  Acres  with  Mulberry-Seed,  and  to  cut  it 
with  a  Scythe,  and  ever  to  keep  it  under. 

XXXV.  The  vulgar  Husbandman   (without  the  Expences,    CurioCityy  choice  of 
Care,  or  Trouble  of  grafting)  may  propagate  the  Genet  Moyles  by  the  knot-  ^'^«^'  7>r« 
ted  Branches  alone,  in  Ground  that  deferves  not  to  be  called  fertile ;    as  they  t^itttthn 
do  in  the  Rye-Land,  and  Gorfty  Ground  in  Wales :  and  the  Cyder  made  of  ««/A«- 
the  Fruit,  which,  when  perfectly  ripe,   hath  a  peculiar  Fragrancy,    is  deli-'^Xf'i^ 
cately  agreeable  to  tender  Palates,  till  the  heat  of  July  does  too  often  alter  ^^'  J.  Bcai. 
the  Cafe.  °-4^:^- 

There  is  a  Summer  Apple  callM  French  Comely  early  ripe,  and  very  richly 

full  of  a  moft  pleafing  Liquor,  which  I  dare  extol  for  a  mpft  delicious  Be-         » 

veridge  before  the  ordinary  time  for  Cyder  comes  in.     *Tis  a  fmall  Tree,  all 

the  Branches  crifped,  and  curled  full  of  Knots  at  every  turning,  and  apt  to 

grow  by  any  Branch  that  is  cut  off  below  the  Knot.    It  profpers  beft  in  a 

good. 


'  good  Mould  better  than  that  of  the  common  Field  ;  yet  in  the  dry  Ryeland 
ic  bears  plentifully  every  fecond  Year,  and  when  one  of  thefe  Trees  fails,  the 
next  of  the  fame  kind  may  have  a  full  Burden. 

Some  Soil  Which  doth  hardly  bear  Apples,  does  moft  kindly  bear  Pears  ; 
and  there  is  a  great  variety  of  Pears  to  humour  every  Palate.  In  the  Q)n- 
fines  between  fVorcefier  and  Hereford^  from  Powick  to  Bosbury^  the  Bare-lcmd" 
Pear  grows  in  the  common  arable  Field.  That^  and  fome  other  Pears  of 
uncertain  Names,  in  Powick  do  yield  a  very  ftrong  and  long  lafting  Liquor. 
The  H^fe  Pears,  as  there  they  call  them,  the  white  and  red  of  feveral  kinds, 
yield  abundance  of  pleafant  Liquor.  The  Ailets,  great  and  little,  wild  and 
gtntlc^' the  Lintort'Pear,  iMffam-Pear,  Squa/h-Pear,  have  their  peculiar  Ei- 
celleneies  for  Liquor,  and  fome  of  them  for  the  largenefs  of  the  Tree  ;  yield- 
ing conftantly  fome  Hogfheads  of  Liquor  yearly. 

w  here  the  Soil  hath  not  been  try*d  and  found  kindeft  for  Apples,  'tis  the 
fureft  way  to  plarit  Pears  alternatively;  and  where  the  Liquor  of  Pears  is 
weak,  or  lefs  lafting,  this  may  be  helped  by  a  gentle  mixture  of  Crabs,  or 
of  the  harfheft  Apples  to  humour  all  Palates,  and  for  a  help  to  the  Stomach, 
the  Mixture  being  made  in  the  time  of  grinding  the  Fruit  together.  And 
thus,  when  the  better  Soil  is  toofhallow  for  Apples,  but  receii-es  Pears  kindly 
at  a  greater  depth,  a  Hedge-row  of  Crabs,  or  wild  auftere  Apples,  raifcd 
on  the  Mounds,  and  ripening  in  the  fame  Seafon,  will  by  well  ordering  it, 
aftbrd  fuch  a  perfeft  Remedy,  that  judicious  Palates  may  be  deceived,  and 
take  it  for  the  beft  Cyder.  Sir  fV.  S.  recommends  the  Hamlin- Afpie  ot  De- 
von for  Cyder  equal  to  the  beft,  if  not  excelling. 

Un  e<ify         XXX VL  Take  a  piece  of  the  Root  of  any  Apple-trcc  or  Pear-tree,  ^c' 

fing^it*'  about  6  Inches  long,  and  Tongue-graft  a  Graft  of  an  Apple  or  Pear  into 

Trees,  by    the  Root.    The  way  of  Tongue-grafting  is,  to  cut  the  Root  floping  about 

^V.^"*  one  Inch,  and  the  Graft  floping  in  like  manner  one  Inch ;  catting  both  ve- 

Myl  '     ry  fmooth  :  Then  cleave  the  Root  and  the  Graft  likewife  about  one  Inch, 

and  enter  them  into  one  another, '  that  the  Sap  of  the  Graft  may  join  to  the 

Sap  of  the  Root,  as  much  as  you  can.     Lap  the  jointed  place  about  with  a 

little  Hemp  or  Flax-hurds  ,•  fet  the  Root  fo  grafted  into  the  Ground  about 

lo  or  1 2  Inches  deep,  fo  as  the  Joint  may  be  covered  at  leaft  four  Inches 

under  the  Earth, '  that  it  may  not  be  bared  at  any  time,  but  kept  moift  by 

the  Earth. 

The  Root  you  graft  upon,  muft  not  be  lefs  than  your  Graft ;  it  is  no  In- 
convenience if  it  is  bigger  :  But  it  is  beft  that  the  Root  and  the  Graft  be  of 
the  fame  bignefs. 


again.  They  all  grew,  and  4  of  them  bore  Fruit  to  Perteftion  that  Year ;  fo 
that  in  a  Year  and  half,  from  an  Apple-Kernel  I  had  ripe  Fruit.  Some  of  tlicfc 
Trees  will  now  bear  2  Quarters  of  Apples  upon  a  Tree ;  and  are  bigger  than 

moft 
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moft  of  thofe  Trees amongft  which  they  Aand,  vhicli  coll  iiJ.  the  Tree 
when  thefe  were  Kernels. 

I  conceive  that  Plumbs,  Cherries,  Apricocks,   Peaches,  and  all  forts- of 
Fruit-Trees  may  be  thus  raifed. 

XXXVII.  I.  I  never  begin  to  plant  till  Valentine's  Day  ;  and  I  approve  Thehefift^ 
of  late  planting  before  early;   the  Cold  in  the  Winter  kills  more  than  the ^^"^^'^**j^ 
Drought  in  Summer.     We  impute  it  indeed  to  the  Drought,  becaufe  they  Mr,  r,  ' 
languifh  uncil  Summer,  and  then  die  :  But  they  receive  the  fatal  Stroke  by  ?*!^' °'^*' 
the  Cold  m  Winter. 

For  either  wc  take  our  Stocks  out  of  Woods,  or  out  of  Nurferies ;  in  either 
Place  they  lie  warm,  and  if  you  tranfplant  them  in  OEiobery  you  cxpofe  'em 
on  afudden  to  an  open  Air,  and  adventure  them,  being  weak,  to  a  long  and 
perhaps  cold  Winter,  which  they  cannot  bear.  Add  hereunto,  that  I  can 
relieve  them  againft  the  Drought,  by  watering  and  covering  the  Ground,; 
to  keep  it  cool :  But  there  is  no  Fence  againft  the  Froft,  which^many  times 
gets  into  the  Roots,  and  kills,  fo  that  they  never  fpring;  or  i(  they  do, 
yet  pulihgly,  and  die  in  the  Spring ;  or  if  they  furvive,  as  many  do,  yet 
come  on  very  flowly  and  pitiftiUy.  For  the  Bark  does  cleave  to  the  Wood  - 
by  reafon  ot  the  Cold,  which  dries  and  clings  them  together,  that>  likp  a 
Hide-bound  Horfe,  they  will  not  admit  the  Sap  which  the  Root  would  fend 
up  'y  and  other  Suckers  grow  out  of  the  Earth ;  and  the  Tree  grows  dry,  and 
turns  red :  All  which  difcovers  the  Obftruftion  in  the  receiving  the  Sap, 
which  would  come  from  the  Root,  and  then  wc  are  forced  to  fcore  and  loofen  ' 
the  Bark,  as  we  can.  Now  on  the  other  fide,  if  the  Summer  proves  moift, 
the  Danger  and  Fear  of  late  fettine  is  over,  and  they  will  thrive  and  come 
forward  amain  i  if  otherwife,  I  feldom  fee  but  they  always  keep  green  and 
frefli,  being  maintained  in  Life  and  Verdure  by  the-Sap  they  receive  in  the 
beginning  of  the  Spring,  before  they  be  tranfplanted- 

This  therefore  I  do  (which  I  fubmit  to  better  Judgments  and  Experience  \) 
In  the  dead  of  Winter,  I  prune  and  cut  the  Tree  I  intend  to  tranfplant,  as  I 
would  have  it  be,  to  the  end  to  lofe  nothing  of  its  Strength  when  I  tranf- 
plant. Then  I  fuflfer  it  to  abide  untouched  by  the  Spade  till  Vahmms  Day,  . 
and  then  remove  it  after  it  hath  taken  in  fomewhat  of  the  Spring.  I  am  very 
careful  to  prefen'e  and  fef  the  Roots  as  large  as  I  may ;  fuppofing  the  larger 
Root,  the  more  Strength  and  Sap  it  contains,  and  fo  will  advance  the  more 
the  growth  of  the  Tree  \  fince  every  thing  grows  in  proportion  to  the  Root 
beneath.  But  I  have  heard  from  fome  Planters,  who  had  Experience  therein, 
that  Roots  cut  fhort  do  beft,  as  fending,  forth  new  Roots,  which  draw  Sap 
and  Nourifhment  belt.  And  we  fee  that  MoyUs  fet  on  Slips,  that  have  no 
Roots,  come  to  a  Tree  fooneft ;  and  I  have  oft  obferved,  that  a  MoyU  tranf- 
planted after  it  hath  taken  Root,  does  not  live  fo  certainly,  or  thrive  fo  wdl> 
as  a  Slip  newly  fet. 

2.  Dr.  Lauremhergy  a  Perfon  of  much  Experience,  agreeth  with  Mr.  Reed,  ^j-^^ 
that  Plants  which  cannot  well  bear  the  hard/hip  of  the  Winter'   ftiould  be^;^^  ;,|^i. 

tranfplanted 


^  tranfplanted  in  tlic  Spring  ;  but  that  fuch  as  arc  able  to  bear  the  Extremity 
of  a  cold  W  i  nter,  fliould  be  rranfplanted  in  Autumn.  In  this  only  he  differs, 
that  lie  faith,  Pomay  Pyra,  Cerafa  vulgar  i  a,  Cory  It  ^  Oxy  acanthi^  Pruna^  &c* 
w.^n,  cu\u  fitcile  Ff'igus  fcrunty  &  Autumno  tranfplarttari  Optimo  fuccejfu  folent  i  and  then 
1.  I.e.  28.  for  the  Spring,  he  refers  jHglandeSy  Perficay  j^^ricoca^  aliquot  Ceraforum  genm. 
And  I  think,  where  he  wrote  and  pradifed,  it  is  as  cold  a  Country  as  Eng-- 
land.  I/liallonlyadd,  that  *tis  an  old  £/^///A  and  fTe^/j  Proverb,  concerning 
Apples,  Pears,  and  the  Hawthorn  Quick,  Oaks,  dTc  Set  them  at  Allhallon- 
tidc,  and  command  them  to  fr of  per  I  fet  them  after  Czndlemas^  and  intreat  them  to 
grow. 

Bioffimfdo  XXXVIII.  It  is  to  be  noted,  that  the  Bloffoms  of  Fruit-trees  do  not 
V/ttdifco-  forthwith  difcover  the  Blaft  ,•  for  an  old  experienced  Country-man  having 
yeraMUfl,  once  givcn  me  notice  of  a  blafty  Noon,  (it  being  then  fultry  Weather  and 
n^ a^'pf"^*  fomewhat  gloomy  with  the  Thicknefs  of  Exhalations,  almoft  like  a  ver)' 
♦H.  thick  Mift)   within  a  Day  or  two  after  (hcvv'd  the  Proof  upon  the  Chcrry- 

bloflbras,  then  flagging,    but  not  much  altering  their  Colour  till  two  Days 

more  were  paft. 

cydrr.by        XXXlX.  I.  I  do  commend  for  the  advancing  ofCydcr  in  Richncfe,  both 
Mr.R.Recd.  for  Tafte  and  Colour,  a  new  Cask,  provided  it  be  made  of  Timber  very  well 
I'lls'^'      feafoned;  otherwife  it  may  fpoil  it  utterly.     I  have  often  tried  it,  and  found 
that  fort  of  Cask  to  improve  the  Cyder. 

The  beft  Cyder  I  ever  had,  was  Redftreak  grafted  upon  a  Gennet  \foyIe- 
ftock.  For,  as  thofe  kinds  do  beft  agree,  and  the  Trees  fo  grafted  feldora 
canker,  (as  do  the  old  Redftreak  upon  a  Crab-ftock)  fo  the  Fruit  is  iar  more 
ingenious  and  milder  ;  and  being  ripe,  both  rich  and  large,  and  good  to 
eat  i  and  the  Cyder  is  more  fmooth,  and  abates  in  Strength  and  Harfhnefs 
of  that  on  the  Crab ;  and  needs  lefs  of  mellowing  before  making  ;  the  Stock 
in  degree  altering  and  reclaiming  the  nature  of  the  Fruit.  For,  as  an 
Apple  doth  beft  grafted  on  a  Crab,  which  gives  Acrimony  and  Quicknefs  to 
the  Fruit,  fo  a  Crab  (and  a  Redftreak  is  no  other)  grafted  on  an  Apple,  rc- 
ceiveth  thence  Gentlenefs  and  Softnefs,  and  Largenefs,  and  an  excellent 
Alloy  to  the  Sharpnefs,  and  (as  Mr.  Evelin  calls  it)  the  Wickednefs  of  the 

Fruit. 
UntxctUent     j.  A  Compofition  of  the  Juices  of  good  Cyder- Apples  and  Mulberries 

jffefZZ  produceth  the  beft  taftcd  and  moft  curioufly  coloured  Liquor,  that  many  e- 
Muihnrus,  ^^^  faw  01  taftcd. 

Qy  Mr.  San. 

a7.p-roi.        XI-  I  have  lately  feen  a  pretty  and  pleafant  Culture  of  Vines,  attheHoufe 

Wjir/,  byMr.  ^f  ^  GcHtleman,  who  makes  very  good  IVhite-fl^ne  of  his  own  Grapes.    He 

il:  Jrp.       lets  Vines  afcend  by  one  fingle  Stem  to  the  Eaves  of  his  Houfe  (cutting  oft' 

•^'^-         all  the  luxuriant  Branches  by  the  way)  then  gives  them  liberty  tofpread  upon 

the  Tiles,  all  over  one  fide  of  the  Roof  of  his  Houfe.    Thus  he  furniflies  his 

")wellin^-Houfe,  and  many  Out-houfes  ;  by  which  means  the  Vines  are  do 

ndrance  to  his  other  Wall-Fruit,    and  the  Rays  of  the  Sun  being  almoft 

di- 
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^ircA  upon  the  VineSi  he  faatli  riper,  Tweeter  and  greater  plenty  of  Gr:ipes^ 
than  when  their  Vines  are  placed  as  Wall-Fruit. 

XLI.  At  Frontfgnacj  they  let  the  Grapes  grow  half  dry  upon  the  Vine,  To  ma* 
and  as  foon  as  they  are  gathered^  they  tread  and  prefs  them  immediately,  w"i^*f  iV 
and  turn  up  the  Liquor,  without  letting  it  (land  and  work  in  the  Fat,  the  m.  de' Mar- 
Lee  caufing  its  goodnefs*    Thus  is  made  the  true  genuine  Mufcadine,  with-  "^j";  ^'*  ^' 
oat  mixing  any  other  fort  of  Grape  with  it.  Lately  a  certain  Perfon  thought 
fit  to   pals   White- Wine    of  another    kind   upon   the    Husks    (which 
are  wont  to  be  caft  away)  of  the  Mufcadine  Grapes:  And  hath  made  in 
this  manner  an  excellent  Wine,  which  hath  the  Taile  of  Mufcadine,  and  is 
more  pleafing  to  fome,  nor  k  Co  heady,  as  the  franc  or  true  Mufcadine. 

XLIL  They  take  two  great  Casks,  within  each  of  which  they  put  at  the  Ue  ^ay  of 
bottom  a  Trevet,  which  muft  be  one  Foot  high,  and  as  large  as  the  large-  ^jf'Y  ;„ 
nefs  of  the  Cask  permits.     Upon  this  Trevet  they  put  Vine-Twigs ;  where-  fw^'  *By 
on  they  lay  a  fubftance  called  Rape,  with  which  they  fill  both  Veflels,  ^' — ••• 
within  half  a  Foot  from  the  Top.    This  Rape  is  nothing   elfe    but  the  '-P^*®®** 
Wood  or  Stalks  of  the  cluflers  of  Grapes  dried  and  freed  from  the  Grapes. 
The  Trevet  and  the  Vine- Branches  are  put  at  the  bottom  of  the  Casks>  pn- 
\y  to  keep  the  Rape  from  the  fettling  at  bottom.  It  is  this  Rape  which  alone 
heats  and  fours  the  Wine^    The  two  Vefl'els  being  almoft  quite  fiU'd  with 
the  Rape,  one  of  them  is  fill'd  up  with  Wine,  and  the  other  only  half  fiill 
for  the  time  ,•  and  every  day  they  draw  by  a  Cock  half  the  Wine  that  is 
in  the  full  VeiTel,  therewith  quite  to  fill  up  the  other  that  is  but  half  full; 
obferving  interchangeable  turns  of  filling  and  unfilling  the  Veffels.     Ordi- 
narily, at  the  end  of  2  or  3  Days,  the  half-fiird  Veflel  begins  to  heat,  and 
this  Heat  augments  for  feveral  Days  fucceffively,  continuing  to  do  fo  till  the 
Vinegar  is  perfedly  made ;  and  the  Workmen  know,  that  the  Vinegar  is 
made  by  the  ceafiag  of  the  Heat.    In  Summer  it  is  a  Work  of  15  Days: 
In  Winter  it  proceeds  more  flowly;  and  that  according  to  the  degree  of 
Cold  Weather. 

When  the  Weather  is  hotteft,  the  Wine  muft  be  drawn  twice  a  Day,  to 
put  it  out  of  one  Veflel  into  the  other.  It  is  only  the  half  filled  Cask  that 
heats,  and  as  foon  as  you  have  done  filling  up,  its  Heat  is  choaked  and 
flopped  for  the  time,  and  the  other  Cask,  which  is  unfilled,  begins  to  heat. 

The  full  Veflel  is  quite  open  at  the  top ;  but  a  wooden  Cover  is  put  on 
the  Veflel  that  is  but  half-full. 

The  beft  Wine  makes  thebeft  Vinegar;  but  yet  they  make  good  Vine- 
gar of  Wine  that  is  turned. 

The  Wine  in  changing  leaves  a  certain  Greafe,  which  flicks  partly  to 
the  fides  of  the  Cask  (and  that  they  take  care  to  do  clean  away)  and  part- 
ly to  the  Rape ;  fo  that  if  they  cleanfe  not  the  Rape  from  it,  almoft  every 
Tear  once,  the  Wine  turns  into  a  whitilh  Liquor,  which  is  neither  Wine 
nor  Vinegar* 
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At  the  time  when  they  poiir  the  Wine  out  of  one  Veffel  into  another^ 
Scum  arifeth  on  the  top  of  the  Veffel^  which  muft  be  taken  carefully  away. 

In  the  Casks,  which  have  never  ferved  for  this  purpofe  before,  the  Vine^ 
gar  is  made  more  flowly,  than  in  fuch  as  have  been  ufed  already. 
».  p.  tM4.     Xhe  Rape,  as  foon  as  'tis  fcparated  from  the  Grapes,  (which  is  done  im- 
mediately after  Vintage)  is  carefully  put  up  in  Barrels,  left  it  take  Air  ^ 
without  which  it  would  heat  it  felf  and  be  fpoiled. 

There  is  no  other  way  of  keeping  the  Rape  that  hath  once  ferved  already, 
than  to  drown  it ;  that  is  to  fay,  to  fill  the  Veffel  wherein  it  is  with  Wine 
or  Vinegar.  Rape  will  ferve  a  Year,  more  or  lefs,  provided  care  be  taken 
of  cleaning  every  Morning,  with  a  piece  of  Linen,  the  Grcafe  that  is  on 
the  fides  of  the  Veffel ;  and  with  a  little  Broom,  that  which  fwims  on  the 
top  of  the  Liquor.  The  Rape  may  be  freed  from  its  Greafe  with  Water, 
rubbing  it  between  ones  Hands.  No  body  that  I  know  hath  hitherto  ex- 
amined what  this  Greafe  is. 

I  have  been  lately  informed,  that  there  have  been  Merchants  here,  who 
made  Vinegar  with  Phlegm  of  Wine,  remaining  after  the  Aqua  Viu  is 
cxtraded  from  it. 

or^gf'         XLIII.  A  Provincial  SLtParis  pretends  to  keep  Orange-Trees  in  thatTowa 
l^z'^^'/fZ  ^^  ^^^  Winter  long  without  any  Fire,  tho  they  remain  in  the  Earth,  and  »ot 
be  put  in  Cafes  or  Boxes.    This  is  thought  to  be  effeded  by  a  peculiar 
fort  of  Dung  ufed  for  that  purpofe,  .and  wrought  deep  into  the  Ground. 

ww"     XUV.  WehaveOrange-Treesat^(?r^ifc^tliatbearaFruitwhichisCitroo 
W/  Orange  Qu  oue  fide,  and  Orange  on  the  other.    They4iavc  not  been  brought  hither 
T^^f    out  of  o^her  Countries,  and  they  are  now  much  propagated  by  Engraftingi 
^'^9-pXsh     2*  A  very  ingenious  Emlifi  Gentleman  affert^  that  himfelf  not  only  had 
•'^•""^^•feen  but  bought  of  them  An.  1660.  in  Paris,  whither  they  had  been  km  by 
Genoa  Merchants ;  and  that  on  fome  Trees  he  had  found  an  Orange  oa  one 
Branch,  and  a  Lemon  on  another  Branch,  as  alfo  (con(bnant  to  the  FUremim 
Information)^  one  and  the  fame  Fruit  half  Orange  and  half  Lemon ;  and 
fometimes  three  quarters  of  one  kind,  and  one  of  the  other. 
*jP»t.Na-      3.  About  30  Years  fince  a  Tree  was  firft  met  with  in  a  Grove  near  Fhnmt 
f?3i^  "**  having  an  Orange  Stock,  which  it  feems  was  fo  grafted  upon,  that  thence  it 
became  in  its  Branches,  Leaves,  Flowers  and  Fruit,  three-formed ;  fomee- 
mulating  Orange,  fome  Lemons  or  Citrons,  (bme  partaking  of  both  Forms  io 
one-  And  particularly  as  to  the  Fruit,  fome  of  this  Tree  are  maer  Oranges,  yet 
fome  of  them  of  an  oblong  Shape  like  Lemons,  fome  round  like  common 
Oranges,  fome  between  both:  Others  tafte  like  genuine  Oranges,  oijhars  liave 
an  Orange  Shell,  but  a  Lemon  Pulp.  Moft  are  of  a  very  ftrong  Scene,  aod  a 
Shell  of  a  very  bitter  Tafte.    But  then  the  fame  Tree  bears  alfo  a-  ktod  of 
Citron-Lemon,  yet  not  fo  many  as  of  the  former  kind.  And  not  only  fo,  but 
it  produces  alfo  a  Fruit,  that  is  in  one  both  Lemon,  Citron,  and  Orange ;  Co 
^  you  may  fee  outwardly  two  forts  of  Fruit  reprefented  in  one  Piece  ;  one. 
Citron*  Lemon,  the  other  Orange.  But  this  Fruit  is  fo  diverfified,  that  fome  of 
them  are  half  Citron-Lemon,  half  Orange  j  others  have  Two-thirds  of  Citron- 

Lemcs 
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Lemon  and  one  of  Orange,  others  the  contrary :  And  of  all  thefe,  fome  are 
oblong,  fotxie  round,  fome  bunchy,  fome  fmooch,  fome  rugged,  fome 
fmall,  fome  of  the  bignefs  of  two  Pound  Weight.  Their  Flelh  is  fo  diftin- 
guifh'd,  that  where  the  Orange  Pulp  ends,  that  of  Lemon  begins,  and  on 
thecontrarv.  Again,  the  Orange  Pulp  is  narrower  than  that  of  Lemon;  but 
this  is  tenderer  than  that,  notlo  agreeable  to  the  Tafte,  as  the  genuine  fin- 
ale Fruit.  They  have  either  none,  or  very  few,  or  empty  Seeds :  Nature, 
It  feems,  fince  this  Tree  is  of  the  Infititious  Rind^nor  can  be  repaired  or  pro- 
pagated by  Seed,  is  not  at  all  foUicitous  in  the  Generation  of  them. 

I'he  firft  Original  of  this  Tree  was  by  inoculating  Orange  upon  a  Citron- 
Lemcn-Scock,  fo  that  by  the  Marriage  of  thefe  Trees,  repeated  for  many 
Years,  it  was  come  to  pafs,  that  by  the  clofenefs  of  the  Inoculation,  where- 
by in  length  of  time  the  mixed  Nature  of  both  Trees  was  grown  together, 
which  the  different  Juices,  permeating  the  eommon  Fibres,  had  for  a  long 
time  nourifhed,  there  emerged  at  length  a  Germen  or  Graft,  perfeSly 
retaining  the  Nature  and  Species  of  both,-  into  whofe  different  Branches 
when  (bmetimes  one,  fometimes  both  kinds  of  Juices  did  pafs,  it  produced 
pn  one  of  thofe  Branches  a  meer  Orange,  on  another  a  Citron-Lemon,  on 
a  third  a  Citron-Lemon- Orange,  and  even  fometimes  upon  one  and  the 
fame  Branch,  all  the  three  forts  of  tliis  Fruit  together. 

XLV.  Mr.  Edw.  Clyve  (and  he  is  the  firft)  who  brought  a  dry'd  Branch  •><»  Uc^ 
of  the  Coftee-Shrub  A  A.  from  Mecba  in  Arabia-Felix  j  gives  this  account  of  it.  X^o^*- 
.  This  Branch  was  taken  off  a  Tree  7  or  8  Foot  high,  is  about  5  Foot  long,  shr^Ai  i> 
and  covered  with  a  grey  almoft  fmooth  Bark.  The  Wood  is  white,  and  the  ^^^^ 
.  Pith  not  very  large,  the  Twigs  are  covered  with  a  dark-colour'd  very  fmooth  208.  p.  dj. 
Bark,  and  rife  oppolite  to  one  another  by  pairs,  ftanding  crofs  to  one  ano- 
ther,  coming  out  of  oppoiite  iGdes  of  the  Branch,  or  the  two  Pairs  next  to  ^^'  '^J* 
one  another,  cutting  each  other  at  Right  Angles.    After  the  fame  man* 
ixer  ftand  the  Leaves  on  the  Twigs,  as  the  Twigs  on  the  Branches,  at  fome- 
times an  Inch,  and  fometimes  two  Inches  diftance,  each  pair  of  Leaves 
^   from  the  other  one.     The  Leaves  have  \  Inch  Foot- Stalks,  being  about  four 
Inches  long,  and  two  broad  in  the  middle  where  broadeft  ,*  whence  they 
decreafe  to  both  Extremes,  ending  in  a  Point.    They  are  fmooth,  whole, 
and  without  any  Incifures  on  thdr  Edgfes,  fomewhat  like  the  LeaveS^of  a 
Bay.    The  Fruit  comes  ex  Alts  FoUorunty  hanging  or  flicking  to  the  Twig 
by  7  Inch  long  Strings  or  Foot-Stalks  \  and  fometimes  one,  two  or  more^ 
at  the  fame  place. 

Thefe  Shrubs  are  planted  in  Arabia-Felix^  caU'd  Jatnany  every  w  here  in 
a  rich  Ground  or  Mould,  in  great  Plenty,  and  are  watered  in  times  of 
Drought  as  other  cultivated  Vegetables  there,  by  artificial  Channels  from 
Rivers  cut  on  purpofe  to  nourilhthem  ;  and  after  three^  four  or  more  Years 
i)earing,  the  Inhabitants  are  forced  to  plant  new  Shrubs,  becaufe  the  old  ones 
become  not  fo  fruitful  after  that  time.  They  dry  them  in  the  Sun,  and  af- 
terwards take  off  the  outward  Hu^kof  the  Berries-by  means  of  Hand-Mills, 
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as  they  do  here  the  Husks  of  feveral  forts  of  Grain,  to  fit  them'for  ufe : 
And  the  Arabians^  in  Summer  Heats,  ufe  thcfe  Husks,  roafted  after  the 
manner  of  Coftee- Berries,  efteeming  that  Drink  more  cooling,  it  being 
fourifh  to  the  Tafte. 
£*plieaH(m     -^-  -^-  Reprefeuts  the  Shrub,  wherein  is  obfervablc  the  manner  of  its 
•ftbe  fi^  Branching,  and  of  the  growing  of  the  Leaves  and  Fruit. 
^'^'^'  aaaa.  The  Fruit,  growing  2,  g,  or  more  at  a  place  on  the  Twigs. 

B.  One  of  the  Leaves,  of  its  natural  bignefs. 

C.  The  Fruit,  of  the  true  Size  and  Figure. 
c.  The  Fruit,  with  the  Husk  on. 

e.  The  Fruit,  with  the  outward  Husk  taken  oflt 
i.  i.  The  Berry,  with  both  Husks  taken  off. 

i^i^^J       XLVI.  I  cannot  learn  the  ufe  of  any  part  of  the  Coffee-Shrub,  except  the 
cJ^e  iB    Berries ;  of  which,  boiled  in  Water,  a  Drink  is  made,  and  drunk  much  a- 
Hoi  hroD    ^^°g  ^^^  Arabians  and  Turks.    Perhaps  'twas  their  Succedaneum  for  Wine, 
•.aj?.p.3i*i.  which  Mahomet  had  prohibited :  For  by  its  aSual  Heat  it  refrefhes  the  wea« 
.  ry^  and  does  feveral  other  Services,  as  Wine  that  ads  by  a  potential  Hear. 
It  has  not  been  in  ufe  (as  Mr.  Tavemier  tells  us)  much  above  120  Years. 
However  the  ufe  of  it  quickly  became  general,  and  that  made  it  a  Trade 
in  great  Towns.    Into  the  publick  Coffee-Houfes  they  would  come  by  hun- 
dreds, and  among  them  Strangers  would  venture,  where  they  learned  the 
Cuftom,  and  carried  it  into  their  own  Countries.   One  Mr.  RaJiaJ/,  an  Eag" 
lijb  Merchant)  whom  I  knew,  found  a  Goftee-Houfe  at  Leghorn  in  i6^s. 
The  next  Tear  Mr.  Dan.  Edwards y  a  Merchant  from  Smyrna,  brought  into 
England  a  Greek  Servant,  cBlVdPafguay  to  make  his  Coffee :  So  that  'tis  like- 
ly that  this  Merchant  was  the  firlt  who  ufed  it  in  England,  (tho  I  am  in- 
formed that  the  famous  Dr.  Harvey  did  frequently  ufe  it )   as  his  Servant 
Pajqua,  whom  he  thought  fit  to  fet  up,  was  the  firft  Coffee-man« 

The  bed  Coffee- Berry  is  what  is  large  and  plump,  with  a  greenifli  caft, 
and  having  on  the  thin  parts  a  Tranfparency ;  the  other  has  a  yellowifti  Caft, 
and  is  more  opaque  ,•  but  when  they  are  roafted,  *tis  hard  to  diftinguifli. 

I  put  fome  Berries  into  a  Glafs  of  Water  about  a  Week  fincc,  to  fee  if 
they  will  fprout ;  but  as  yet  there  is  no  appearance^  altho  they  are  tolera- 
bly fwell'd,  and  look  white  and  bright. 
I  have  made  a  Decodion  of  them,  which  has  made  them  fhoot. 
The  common  way  of  preparing  the  Berry  for  the  Drink-Coffee,  is  roafting 
it  in  a  Tin-Cylindrical  Box  full  of  Holes,  thro  the  middle  of  which  runs  a 
Spit;  under  this  is  a  femicircular  Hearth,  wherein  is  mad€  a  large  Char- 
coal-Fire :  By  the  help  of  a  Jack,  the  Spit  turns  (wift,   and  fo  it  roa(ts, 
being  now  and  then  taken  up  to  be  fliaken.    When  the  Oil  arifes,  and  it*s 
grown  of  a  dark-brown  Colour,  it's  emptied  into  two  Receivers,  made  with 
large  Hoops,  whofe  bottoms  are  Iron  Plates,  thefeflmt  into:  and  there  the 
Coffee  is  well  fliaken,  and  left  till  almoft  cold,  and  if  it  looks  bright,  oily, 
and  Chining,  *tis  a  fign  'tis  well  done. 
Of  this^   when  fre(h^  if  an  Ounce  be  ground^  and  boiled  in  fomething 
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more  than  a  Quart  of  Water,  till  it  be  folly  impregnated  with  the  fine  Par- 
ticles of  the  Coffee,  and  the  reft  is  grown  fo  ponderous,  that  it  will  fubfidet 
and  leave  the  Liquor  clear  and  ot  a  reddiih  Colour,  it  will  make  about  a 
Qiiart  cf  very  good  Coffee. 

The  beft  way  of  keeping  the  Berries  when  roafted,  is  in  fome  warm  Place, 
where  it  may  not  be  luffered  to  imbibe  ainy  Moifture,  which  will  pall  it, 
and  take  off:'  its  Brisknefs  of  Tafte.  *Tis  beft  to  grind  it  as  ufed ;  except 
it  be  ramm'd  into  a  Tin-pot,  well  covered  and  kept  dry,  and  then  I  believe 
it  will  keep  good  a  Month. 

There  will  fwim  upon  the  Coffee  an  Oil,  which  the  Turki/h  great  Coffee- 
Drinkers  will  take  in  great  Plenty,  if  they  can  get  it.  When  the  Coffee  has 
flood  fome  time  to  cool,  the  grofs  Parts  will  uibfide,  the  Brisknefs  will  be 
gone,  and  it  \i'ill  grow  flat,  and  almoft  clear  again. 

I  fent  to  the  Chymift  i  Pound  of  clean  Cofiee,  i  Pound  of  husked 
Horfe-Beans,  and  i  Pound  of  picked  Wheat ,-  and  I  received  back. 


Coffee. 


Spirit  net. 

Oil 

Cap'  Mart. 


5    5 

VI.  VI. 

II. 

V. 


9 

o 
IV.  II. 
III.  o. 


Horfe-beans, 


VI. 

I. 

V. 


I. 

III. 
III. 


9 

o 

o 
o 


XII. 
X. 

o. 


HHieat. 

5        J       9 
VIII.  II.      I. 

I.        o.  gr.  VI' 

IV.    VI. 


I 


By  this  Account  it  appears,  that  Coffee  yields  by  Diftillation  in  a  Retort 
almoft  double  as  much  Oil  as  Beans,  and  almoft  treble  as  much  as  Wheat. 

The  Oils  are  very  thick,  but  they  and  the  Spirits  have  all  of  them  ill  Sa- 
vouTSj^  as  is  ufual  from  burnt  Materials. 

By  Spirit  is  meant  the  Phlegm. 

The  Capita,  mortua  have  no  Smell.  They  have  been  calcinM  over  and  o- 
ver,  with  all  the  Art  my  Chymift  has  ,•  but  he  cannot  reduce  them  to  a  Calx 
or  Aflies,  and  concludes  there  is  no  Salt  to  be  gotten  from  them. 

From  what  is  faid,  I  note,  that  frpm  the  common  Drink  called  Coffee, 
there  is  little  good  can  come  from  any  part  but  its  OiJ,  becaufe  its  other 
thin  Parts  are  evaporated,  and  its  thick  fi^bfides;  but  its  Oil  I  fuppofeto 
be  nutritive  quajtzn  Oil,  and  warm  quaji  sl  Chymical  Oil,  for  all  the  warm 
parts  are  brought  hither  as  to  a  Point,  and  thereby  it  may  enliven  and  invi- 
gorate fome  heavy  Parts  in  the  fermentative  Juices,  and  nourifh  weak  Parts 
within,  as  other  Chymical  Oils  do  the  Parts  external  whenrubb'd,  but  be- 
ing dilated,  as  it  ufually  is,  I  queftion  whether  it  does  any  more  good  than 
hot  Tea,  hot  Broth,  or  any  thing  elfe  that  is  adually  hot ;  for  I  believe  that 
adual  and  potential  Heats  are  much  of  the  fame  Operation. 

It  has  been  generally  thought  to  be  an  Anti-hypnotick,  or  hinderer  of 
Sleep,  which  I  dare  not  gainfay.  Dr.  ff^Bis  and  other  learned  Men  having 
declared  it  (o;  but  now  it  is  come  into  frequent  ufe,  the  contrary  is  often 
obferv'd,  although  perhaps  Caftoro,  as  it  does  with  Opium,  alters  its  na- 
tural Qualities. 


p.  ^007. 


( 661 ) 

^  I  am  toId>  that  our  three  Kingdoms  fpend  about  100  TunaYear^  whereof 
JEw^/zmi  fpcnds  about  70  Tun ;  which  at  14  Pounds  a  Tun,  (a  middle  Price 
now  a-days)  will  amount  to  zo$S6L  Jierling :  and  if  it  were  to  be  all  fold 
in  Coflfec-houfes,  it  would  reach  treble,  or  51740  Pounds,  which  at  10 
Pounds  a  Head,  will  find  Employments  for  9 1 74  Perfons,  although  I  believe 
all  the  People  o(  England,  one  with  another,  do  not  fpend  5  Pounds  each. 

Coffee,  when  roafted,  lofes  about  a  4th  part,  then  there  is  fpent  about  $% 
Tun  and  a  half  of  roafted  Coffee,  which  makes  1 17^00  Pound,  or  15252800 
Drams,  which,  if  there  be  S  Millions  of  People,  is  not  2  Drams,  or  half  a 
Pint  of  Coffee  a  piece  for  a  Year. 

Befides  what  we  ufe,  we  fend  a  great  deal  abroad,  and  I  doubt  not,  but 
in  fhort  time,  the  Gain  of  what  we  fend  abroad,  will  pay  thefirfl  Coil  of 
all  we  fhall  fpend  at  home ;  which  is  one  of  the  beft  ways  to  make  advantage 
of  foreign  Trade. 

ne  coffAo-  XLVn.  The  Body  of  a  Cacao-Trec  is  commonly  about  4  Inches  in  Dia- 
IJ"'^^'  93-  meters  5  Foot  in  height,  and  above  i%  dp^sa  tk^  Grouod  to  the  tap  of  the 
'*°^  Tree.  Thcfe  Trees  are  excoedingly  diflferent  amongft  themfelves;  fcr 
fo«c  flioot  op  IB  2  or  J  Bodies,  others  m  one.  Their  Lcarcs  are  mtny  of 
them  dead,  andmoft  difcolour'd,  unlefsonvcry  young  Trees.  Wereckoi 
a  bcariog  Tree  yields  from  2  to  8  Pound  of  Nats  a  Year  ,<  and  each  Cod  con^ 
tains  from  20 to  30  Nuts. 

/  The  manner  of  curing  them  is,  to  cut  them  down  when  they  are  ripe,  and 
to  lay  them  to  fweat  3  or  4  Days  in  the  Cods,  which  is  done  by  laying  them 
on  lleaps*  A&er  this,  tliey  cat  the  Cods  and  tak«  out  the  N«ts»  and  put 
them  into  a  Troug}i  covered  with  Plantain-Leares,  wher«  they  fweat  a^n 
abont  16  or  %q  Days.  The  Nuts  that  axe  in  each  Cod  are  knit  together  by 
certain  Fibres,  and  have  about  them  a  white  kind  of  Pulp,  that's  agreeable 
to  the  Palate.  By  the  turning  and  fw eating,  their  little  Strings  are  broken, 
and  the  Pulp  is  imbibed  and  mingled  with  the  Subftance  of  the  Nut.  After 
this,  they  are  put  to  dry  3  or  4  Weeks  in  the  Sun,  and  then  they  become  of 
a  reddifh  dark  Colour. 

The  Cods  grow  only  out  of  the  Body,  or  great  Limbs  and  Boughs,  and 
at  the  fame  Place  there  are  Blofibms,  and  youneand  ripe  Fruit. 

The  greateft  Crop  at  mod  of  our  Cacao  Walks  in  Jamaica^  is  in  December 
crjamary:  But  at  one  of  Col.  ^vi^yori's  Walks,  they  bear  moil  in  May; 
yet  it's  not  above  5  Miles  from  thole  Walks,  which  bear  always  in  December: 
But  thofe  that  bear  then,  have  fome  Fruit  in  A£»y,  a«  the  other  have  in  De- 
cemher*  , 

It's  planted  firft  in  the  Nut,  always  under  (hade.    Some  do  it  under  Caf 
fave  ;  others,  undeV  Plantain-Trees,   and  fome  in  the  Woods.     The  Spa- 
tiiards  ufe  a  certain  large  fhady  Plant,  called  by  them  Madre  di  Cacao,  we  on- 
ly the  others.    It  muft  alfo  be  always  flioltred  from  the  Njrth^Eafl  Winds. 
We  feldom  traafplant,  only  where  it  fails,  as  it  doth  many  times  in  opea, 

poor,  and  dry  Lands ;  for  this  Tree  requires  to  have  a  flat,  moift,  low  SoU, 

which 
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which  makes  them  to  be  planted  commonly  by  Rivers,  and  between  Moun-^- 
tains ;  fo  that  it  is  ill  living  where  there  are  good  Cacao- Walks.  In  a  Tear's 
time  the  Plant  comes  to  be  4  Fjot  high,  and  hath  a  Leaf  6  times  as  big  as 
an  old  Tree,  which,  as  the  Plant  grows  bigger,  falls otf,  and  lefler  comes  in 
their  Place. 

The  Trees  are  commonly  planted  at  1 2  Foot  diftance,  and  at  3  Years  old, 
where  the  Ground  is  good,  and  the  Plant  profperous,  it  begins  to  bear  a  lit* 
tie  I  and  then  they  cut  down  all^  or  fome  of  the  Shade  ;  and  fo  the  Fruit 
increafestill  the  loth  or  12th  Year;  then  the  Tree  is  fuppofed  to  be  in  its 
Prime,  How  long  it  may  continue  fo,  none  with  us  can  guefs ;  but  it's  cer- 
tain, the  Root  generally  (hoots  out  Suckers,  that  fupply  the  Place  of  the  old 
Stock  when  dead  or  cut  down,  nnlefswhen  any  ill  Quality  of  the  Ground 
orAir  kills  both. 

Cacao  was  originally  of  thefe  Indhs^  and  wild  1  towards  Maracajo  are 
divers  Spots  of  it  in  the  Mountains;  and  I  am  informed  the  Portuguezje  have^ 
lately  difcovered  whole  Woods  of  it  up  the  River  Maramn* 

The  Cacao  paffes  by  Detail  for  Money  in  Netu^Sfain,  and  the  Silver  Couii<- 
cries. 

XL VIII.  The  Mjrtus  Arhrea,  Fbliis  Laurinis  argmaticay  Piemema^  or  Ja^  Tbejtamcu 
tnaica  Pepper-Treesy  has  a  Trunk  as  thick  as  ones  Thigh,  rifing  (Iraight  about  l^l^^u/ 
30  Feet  high,  covered  with  an  extremely  polite  or  imooth  Skin,  of  a  gray  sioan/  n.* 
Colour,  and  branched  out  on  every  Hancl,  haviag  the  Ends  of  its  Twigs  »9*-p-*^** 
fet  with  Leaves  of  feveral  Sizes ;  the  largeft  being  4  or  $  Inches  long,  and  i?^.  i66» 
a  or  3  broad  in  the  Middle  where  broadeft,  and  when  it  decrea&s  to  both 
Extremes^  ending  in  a  Point,  fmooth,  thin.  Chining,  without  any  Incifures> 
of  a  deep  green  Colour,  and  ftanding  on  fuch  long  I^ot-Stalks,  when  bruifed  . 
very  odoriferous,  and  in  all  things  like  the  Leaves  of  a  Bay- tree*    The  ends 
of •  the  Twigs  are  branched  into  BUnches  of  Flowers,  each  Fooc-flalk  fuftain- 
ing  a  Flower,  made  up  of  ^  herbaceous  or  pale  green  Petaluj  boWed  back^ 
or  refteded  downwards,  within  which  are  many  Stamina  of  the  fame  Co- 
lour.   To  thefe  follow  a  Bunch  of  crowned  or  umbilicated  Berries  (the 
Crown  being  made  up  of  4  Foliola  or  fmall  Leaves)  which  are  bigger  when  - 
ripe  than  Juniper-Berries,    at  firil  when  fmalT,  greeniXh ;  but  when  ripe, 
they  are  black,  fmooth  and  fhining;  containing  in  a  moiA,  green,  aroma* 
tick  and  biting  Pulp,  2  large  Acinic  or  Seeds>  feparated  by  a  Membrane 
lying  between  them ;   each  whereof  h  an  Hemifphere^  and  both  joined  .. 
make  a  Globe  or  Spherical  (appearingly  one)  Acinus^  whence  Clujius  makes   . 
it  one  Seed  divifible  into  2  Parts. 

It  grows  on  all  the  hilly  Parts  of  the  Ifland  of  Jamaica,  but  chiefly  in  the 
North-fide  thereof:  and  whenever  thefe  Trees  grow,  they  are  generally  lefc 
{landing  when  other  Trees  are  feird,  and  they  are  fometimts  pfanted  where 
ihey  never  grew,  becaufeof  the  great  Profit  from  the  cured  Fruit,  fentia  ^^ 
great  Quantities  yearly  into  Europe. 

It  flowers  in  Juifj^,  JufysindAugufty  but  in  feveral  Places  fooncr  or  later,  . 

according  to  their  Situation  and  difl'erent  Seafon  for  Rains;  and  after  it'flow- 
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crs,  the  Fruit  foon  ripens^  but  'tis  to  be  obfen*d,  that  in  cIcarM  open 
Grounds,  'tis  fooner  ripe  than  in  thick  Woods. 

There  is  no  great  difficulty  in  the  curing,  or  preferving  of  this  Fruit  for 
life ;  'tis  for  the  moll  part  done  by  the  Negroes,  they  climb  the  Trees,  and 
pull  off  the  Twigs  with  the  unripe  green  Fruit,  and  afterwards  carefully  fe- 
parate  the  Fruit  from  the  Twigs,  Leai'es,  and  ripe  Berries.  Which  done, 
they  expofe  them  to  the  Sun,  from  its  rifing  to  fetting,  for  man.  Day^^ 
fpreading  them  thfn  on  Cloths,  turning  them  now  and  then,  and  carefully 
avoiding  the  D^^-s,  which  are  there  very  great.  By  this  means  they  be- 
come a  little  wrinkled,  or  rugous  dry,  and  from  a  green  change  to  a  brown 
Colour,  and  then  they  are  fit  for  the  Market,  being  of  different  Sizes,  but 
genefaljy  of  the  bignefs  of  black  Pepper,  fomething  like  in  Smell  and  Taftc 
t6  Cloves,  "Juniper-Berries,  Cinnamon,  and  Pepper,  or  rather  having  a  pecu- 
liar mix'd  omell,  fomewhat  a-kin  to  them  all:  whence  the  Name  of  Ail-fpice. 
Theripe  Berries  are  very  carefully  feparated  from  thofe  to  be  cured,  becaufc 
their  wet  and  plenteous  Pulp  renders  them  unfit  for  Cure.  Whence  chefe 
Berries  always  coming  unripe  dried  into  Europe^  has  been  the  Occafion  of 
Naturalifts  thinking  it  to  be  FruEtn  umbilicato  ficco.  The  more  fragrant  and 
fmaller  they  are,  they  are  counted  the  better. 

This  Fruit  with  Water  di^iVCdpecVeficamy  yields  a*  very  odoriferous  Chy- 
mical  Oil,  finking  to  the  bottom  of  Water  like  Oil  of  Cloves.  It  may  dcfcr- 
vedly  be  counted  the  beft  and  moft  temperate,  mild,  and  innocent  of  com- 
mon Spices  ;  and  fit  to  come  into  greater  ufe,  and  to  gain  more  ground, 
than  yet  it  hath,  of  the  Eaft-India  Commodities  of  this  kind;  almoft  all  of 
which  it  far  furpaffes,  by  promoting  the  Digeftion  of  Meat,  atreouating 
tough  Humours,  moderately  heating,  ftrengthning  the  Stomach,  expelling 
Wind,  doing  thofe  friendly  Offices  to  the  Bowels,  as  we  generally  expeft 
from  Spices. 

It  is  now  commonly  fold  by  Druggifts  for  Carpobalfantumy  which  I  fuppofc 
came  from  Hertiandez^y  who  fays  it  may  be  its  Succedaneum;  but  it  is  not 
that  Fruit,  but  feems  more  fragrant  and  lefs  aftringent  and  balfamick.   Clw 
fiusfays,  that  it  takes  away,  it  chewed,  a  {linking  Breath:  JchudeBaniw 
tells  us,  *tis  one  of  the  Ingredients  of  Chocolate  in  New  Spain :  and  Fraudfcus 
Vriay  who  brought  it  from  Nevi  Spain  and  gave  it  to  Rediy  (aid,  it  was  ther« 
commended  againft  the  HipiXt^iy  zndGuuaferenay  which  he  in  divers  Perfons 
'  tried  but  without  fuccefs ;  but  he  at  the  fame  time  fays,  he  thinks  it  a  good 
Stomachick  and  Cephalick  Medicine,  moderately  given. 
ZMfer.  N^a.      It  has  been  taken  by  Clufius  for  Plin/s  CariophyBony  and  by  others  for  Amt- 
p-«5*-       mum  I  but  it  is  not  likely  that  it  was  known  to  the  Antients,  not  being 
known  to  grow  in  the  Eafiy  but  Weft-Indies. 

It  is  very  likely  that  Hernandez,  does  defct;ibe  this  under  the  Name  of  K^- 
coxite  feu  Piper  Tavafci ;  his  Defcription  agreeing  in  every  thing  but  the 
Flower ;  which  no  ways  agrees  to  this.  A  nd  perhaps  this  is  the  Tree  which 
Pijo  defcribes  under  the  Name  of  Anhuiba  Miri. 

«m.  ^ju     XLIX.  A/,  de  ViUerm^nt  has  a  fort  of  Cinnamon,  which  comes  from  Guar- 
P-«'«3»-  dalmtfe 
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Jghupe,  which  is  white ;   and  another  fort,  'which  comes  from  Maragnan^ 
which  is  like  that  of  Ceilon. 

He  has  an  Ear  of  the  fmall  Milium  o(  Guinea,  about  lo  Inches  long,  made 
juft  like  the  great  Knob  of  a  Cane:  the  Grains  are  no  bigger  than  a  Pin's 
Head,  and  are  very  good  to  eat  ,•  the  Negroes  making  their  finer  Cakes  of 
them* 

L.  Arhr  Baccifira,  laurifoUay  aromatica  FhiStu  viridi  caljculato  ramofo,  or  Thf  nUd 
Wtld  Cinnamon-Jreey  commonly  but  falfly  call'd  Cortex  IVinteranus,  has  a  r^^yor. 
Trunk  about.the  thigknefs  of  one's  Thigh,  rifing  to  about  20  or  30  Foot  high,  h.  sioan, 
having  many  Branches  and  Twigs  hanging  downwards,  making  a  very  come-  "•*^*'P'*^^t 
ly  Top.  The  Bark  confiftsof  2  parts,  one  outward,  and  another  inward.  The 
out^^ard  Bark  is  thin  as  a  mill'd  Shilling,  of  a  whitifli  a/h  or  grey  Colour,  with 
feme  whiter  Spot  here  and  there  upon  i^  and  feveral  ftiallow  Furrows  of  a 
darker  Colour,  running  varioufly  thro  it,  making  it  rough,  of  an  aroma- 
tick  Tafte*   The  inward  Bark  is  much  thicker  than  Cinnamon,  being  as  thick 
as  a  miird  Crown  Piece  ,•  fmooth,  of  a  whiter  Colour  than  the  outward, 
of  a  much  more  biting  and  aromatick  Tafte,  fometbing  like  that  of  Cloves, 
and  not  glutinous  like  Cinnamon,  but  dry  and  crumbling  between  the 
Teeth.  The  Leaves  come  out  near  the  ends  of  the  Twigs,  without  any  order, 
ftanding  on  Inch'-long  Foot-ftalks ;  they  are  each  of  them  2  Inches  long,  and 
one  Inch  broad,  near  the^nd  where  broadifh  and  roundifh,  being  narrow  at 
the  beginning,  from  whence  it  augments  in  breadth  to  near  its  end,  of  a 
yellowifh  green  Colour,  fliining  and  fniooth,  without  any  Incifures  about 
its  Edges,  and  fom'ewhat  refembling  the  Leaves  of  Bay,  or  Laurvcerafus. 
The  ends  of  the  Twigs  are  branched  into  bunche§  of  Flowers,   ftanding 
fomething  like  Umbels,  each  of  which  has  a  Foot  Stalk,  on  the  top  of 
which  is  a  Calix,  nude  up  of  fome  Foliola,  in  which  ftand  5  fcarlet  or  pur- 
ple Petaluy  within  which  is  2l  large  Stylus.    To  thefe  follow  fo  many  Cali- 
culated  Berries,  of  the  bignefs  of  a  large  Pea,  roundifh,  green,  and  con- 
taining within  a  mucilaginous  pale-green  thin  Pulp,  4  black  ihining  Seeds, 
or  Acini,  of  an  irregular  Figure. 

All  the  parts  of  this  Tree  when  frcfli  are  vtry  hot,  aromatick  and  biting 
to  the  Tafte,  fomething  like  Cloves,  which  is  fo  troublefome,  as  fometimes 
to  need  a  Remedy  from  fair  Water. 

It  grows  in  the  Low-Land,  or  Savanna  Woods,  very  frequently  on  each 
fide  of  the  Road  between  Pajfage  Fort  and  the  Town  ot  St.  Jago  de  la  Vega . 
in  Jamaica,  in  Antegoa,  and  other  the  Carilbee  Iflands. 

'J^'he  Bark  of  this  Tree  is  what  is  chiefly  in  ufe,  both  in  the  Plantations 
of  the  Englijh  between  the  Tropicks  in  the  JVefl-IndieSy  and  in  Europe ;  and 
is  without  any  Difficulty  cured,  by  only  cutting  off  the  Bark,  and  letting 
it  dry  in  the  Shade. 

It  is  in  ufe  in  the  Weft- Indies,  by  the  more  ordinary  fort  of  People,  in 
place^of  all  other  Spices,  being  thought  very  good  to  confume  the  immode- 
rate Humidities  of  the  Stomach,  help  Digeftion,  expel  Wind,  (tc 
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It  is  likewife^  as  vett  there  as  in  Eurofe^  thought  a  very  good  Ktme^ 
againft  the  Scurvy^  and  to  clean(e  and  envigorate  the  Blood,  being  in  Lm' 
don  at  Druggifis  and  Apothecaries  Shops  ufed  for  thofe  purpoles,  under  the 
name  of  Cortex  Wim^aaus^  which  it  is  not,  but  may  very  well  fupply  its. 
Place.  It  is  in  the  JVe^Jndiis  mixed  and  given  with  Steel,  and  other  Me- 
dicines; but  if  the  Patient  be  any  way  of  a  hot  Conftitution,  it  does  more 
Harm  than  Good,  being  very  warm. 

Rum,  a  Vinous  Spirit  drawn  iroxvLAMoffus^  or  bad  Sugar  fermented  with 
Water,  if  it:^be  mixed  with  fome  of  this  Bark|  it  lofes  in  part  its  loathfome 
empyreumatick  Smell* 

This  Barl(>  if  mixed  with  Water,  and  diftill'd^  Veficam^  yields  an  aro- 
matick  Oil,  finking  to  the  bottom  of  Water  like  Oil  of  Cloves,  with  fome 
fmall  Quantity  of  which  it  beiag  mixed^  has  fometimes  been  fold  for  crae 
Oil  of  Cloves.  Petit  Masftyr  mentions  it  under  the  Name  of  Cortex^  Gmmo- 
mm  S(if9renh  Giugihfris  jinaritHdinemt  &  CarwfbiUi  fuaifeni  OJoremfrgfi 
ferenf.  iV/c  Mmardes  defcribes  it  under  the  Name  of  Uguum  Ar9mmkm\ 
CbjfiHf  calls  it  Liimmf  feufuitis  Cortex  jiromaficm ;  and  I  quel^on  not  bat 
thi$  is  the  fyaa^  with  t|ie  wHi^  Cinnamon,  or  the  CawJfaAita^  inibme  other 
Aqtbors*  Linjfchoten  in  bif  Defer jntion  of  America^  ti^nflated  into  IreMfb^ 
giv^  an  account  of  it  under  the  Name  of  Arkre^  ou  Us  Pigeons  mcbem ;  Dr. 
7r^pha99i  cdlis  it  Winter^Bark^  or  ff^eft-Iiuiian  Owutmuirtree;  Ithwrndix,  and 

Xwfneh  Qmm^ 
Out  it  nuy  bje  doubted  whether  this  be  the  Afa^  of 


^'  »^'         LL  Capi;.  Horner ^  who  went  out  with  Sir  fV.  Drake,  when  he  went  roooi 
wwiTS'  the  World,  at  his  Return  brought  with  him  from  the  Strei^ts  of  NbgelUm 


2>r.H.sioan,  ap  aroHUtic^k  Bark,  which  had  been  very  helpful  to  thofe  of  his  Ship,  bock 
n.aof^.^aa.  ^^^  jnftead  of  other  Spicesi  with  their  Meat,  and  as  a  Medicine  very  pow- 
erhil  againft  the  Seurw.    Ctufhis,  from  this  Captain's  Name,  calls  it  Cmet 
Winteramsy  and  the  Tree  MMelianica  Aromatica  Arkr.  The  Writer  of  the 
Journal  of  the  Dmcb  Ships  that  went  to  the  Streights  of  Magellan  iboat 
X 599,  calls  it  Lauro  fimitis  Arkor,  ficet procerior,  corticepiferis  modo^  acri  (j msT' 
dentu    And  Sehid  de  Weerty  who  was  there,  fays,  that  both  Leaves  and 
Bark  wer^  ufed  with  their  Meat  and  Muskles,  to  correft  them  in  Co  cold  v     I 
Climate.    Cafpar  Bauhine  calls  it  Laurtfolia  Magetlama  Cortice  acri;  JoAnfim^      ' 
Artifr  Laurifolia  Afagellamca. 
EZ'  itf8»     ^"^  ^^*  ^^'  ^^^^Xfi^^^  'who  came  from  thence  about  2  or  3  Tears  fince, 

*  gives  the  beft  account  of  it ;  having  brought  with  him  a  Specimen^  or  Samr     j 
5jf.  169-  pl^  ^^  ^^  Leaves  and  Flowers  on  the  Twig  and  its  Seed  ,•  by  which  I  can-     ' 
'•^*         not  reduce  it  to  any  of  our  kind  of  Plants  fo  well  as  the  Pericfymenum :  and 
therefore  I  fhall  call  it^  tho  it  dififers  in  many  things  from  the  HfnjfudJcy 
Perktymenum  reEhim  Foliis  tauriniSy  Cortice  acri  aromatico. 

He  affored  me  that  this  Treis  rofe  to  be  higher  and  la  rger  than  an  Apple- 
Tree,  fpr^^ing  very  much  both  in  Root  and  Branches :  The  Twigs  had 
on  them  Leaves  of  a  light  green  Cobur  on  their  upper  fide,  ftandmg  oor 

hal£- 
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lialf-incfaTd&g  Foot^ftaflcs ;  are  an  Inch  and  half  long,  and  an  Inch  broad  in 
the  middle,  where  broadeft,  and  Whence  chey  decrease  to  both  ends,  end- 
ing blunt.  The  Flowers  eoroe,  ^ex  tits  fohmrum^  ftanding  on  ^^  inch  long 
btalks;  2,  3y  or  more  of  them  together,  fomething  like  thofe  of  the  Peri" 
cfynteMM,  each  of  them  are  milk*white  Pemafetalmsy  and  fmell  like  JefTa- 
mine ;  to  -which  fucceeds  an  oval  Berry,  nMeopof  i  or  3  or  more  Acinic 
or  little  Berries,  ftaadine  together  an  the  &me  common  Foot-ftalk,  of  a 
light  green  Colour,  with  lome  black  Spots :  and  in  thefe  Eferries  are  contain-, 
ed  feveral  black  aromatick  Seeds,  ibmetbmg  like  the  Stones  in  Grapes. 

It  grows  in  the  middle  of  the  S^mhts  of  Magettam  very  plentifully. 

The  Leaves  of  this  Tree  were  ufed  with  other  Herbs,  by  Mr.  Hand^fide 
^QT  Fomentations  in  fevenU  Gafes,  witft  very  good  Succefs;  but  he  admired 
inoft  the  ufe  of  die  Bark  inwardly,  boyling  half  a  Drachm  of  it  with  fome 
Carminative  Seeds,  and  giving  it  (b  to  thofe  dF  th^  Ship  who  were  under  his 
Care,  very  much  aiSli&ed  with  die  Scurvy*  It  nfually  fweated  them,  and 
they  were  very  much  retieved.  The  JTame  Meditide  likeli^ife  he  admini- 
ftred  to  a  great  many  of  the  Ship,  who  Were  very  it!  by  eiting  a  poyfi^n- 
Dus  fort  of  &o/  in  thofe  parts>  call'd  a  Sea-LpH ;  With  which  they  bad  a 
very  great  Amendment,  altho  they  Ikad  beeil  fo  til  With  feeding  on  this 
Creature,  as  to  lofe  moft  of  their  Skins,  which  peefd  off  their  Bodies  by  de- 
grees, and  in  liarge  Pitces ;  fo  that  die  Andd<ote  to  this  ftrange  Poyfon  was 
^0  be  had  very  near  it,  and  was  very  niueh  txtM^d  by  thisGendemail,  who 
was  put  to  a  iland  to  know  what  to  do  in  this  ftrange  Cafe,  aidio  he  very 
weR  undeiiftdod  the  ififotfririf  ;»if^cA. 

%  the  DbTcripticMi  of  this  Tree  add  that  df  wild  Gmria^dn,  it  appear^,' 
that  the  CmeocWiHterattus  commonly  fold  in  iShops;  is  hot  the  true  Cortex  ff^ft- 
^teranus.  But  I  muft  needs  fay,  tho  they  are  the  Barks  of  two  very  diflfer-*  \ 
ing  Trees,  and  growing  in  very  dtficraig  Places,  and  appbar  qdte  aiio- 
^ther  thing  in  their  outward  JFaces :  Vet  thevr  Tafte  is  much  the  fame, 
and  I  believe  they  may  be  ufed  as  a  Succedanetnk^  one  for  another ;  tho 
the  true  be  much  to  be  valued  beyond  the  falfe^  being  much  more  ard- 
liiadck. 

Lit.  I  have  dlfcourfed  a  poor  meer  ^^  Labourer,  (Who^  by  having  ii»  ouz 
iRTorhed  many  Years  under  a  head  Gardider,  in  a  Gendieman^s  Garden,  tS^^tJ^^ 
has  got  a  Genius  of  Planting)  who  has  foUowM  the  Propagadon  of  films,  9m»  ^ , 
hy  the  Seed ;  (a  way  if  known,  totally  neglefied  among  an  Planters)  which  ^|^7^* 
Seed  he  finds  in  the  former  part  of  the  Tear :  and  he  has  raifed  in  finall  Bsds  Buikiejr,  n. 
fuch  vaft  numbers  of  them,  that  he  fells  them  of  ^  or  4  foot  long,  *t  t  x.  ••^-  r->7t* 
a  hundred,  and  will  arfy  them^ny  where  within  5  Miles,  tnd  fSSat  them 
into  the  bargain* 
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\A  firf  of       LIII.  The  Savages  of  Canada,  in  the  time  that  the  Sap  rifes  m  the  Mapl^ 
Sf^f.^***  make  an  Incifion  in  the  Tree,  by  which  it  runs  out,  and  after  they  have  eva- 
■.i/i.p.^st.  porated  8  Pounds  of  the  Liquor,  there  remains  i  Pound,  as  fweet,  and  as 
much  Sugar,  as  chat  which  is  got  out  of  the  Canes  ,-  part  of  the  fame  Sa* 
gar  is  fent  to  be  refined  at  R/fven* 

The  Savages  have  pradifed  this  Art,  longer  than  any  now  living  among 
them  can  remember- 
There  is  made  with  this  Sugar  a  very  good  Syrup  of  Maiden-hair,  and 
other  capillary  Plants,  which  is  ufed  in  France. 

0ak^gf4.      LI  V.  Every  part  of  the  Oak-Tree,  of  what  Age  or  Growth  foevcr,  and 

•iti&Ar  all  Oaken  Coppice  Wood  of  any  Age  or  Size,  being  cut  and  procured  in  Bark- 

cfa.  Howard  ingHtime,  will  tan  all  forts  of  Leather,  as  well  at  lead  as  Bark  alone. 

2fi?%^^^'     This  Material  being  gotten  in  its  proper  Seafon,  it  muft  be  very  wdl 

^  '^^*  dryed  in  the  Sun,  and  more  than  Bark,  then  houfed  dry,  and  kept  dry  for 

ufe;  and  when  it  i$  to  be  ufedj  the  greater  Wood  may  be  fhaved  fmali,  or 

cleftj  and  the  fmall  bruifi^d  with  a  Hammer  and  cut  imall;  which  done,  it 

muft  again  be  dried  very  well  upon  a  Kiln,  and  then  ground  as  Tanners 

ufually  do  their  Bark. 

Such  Wood,  as  it  is  to  be  ufed  prefently  after  ^tis  gotten,  will  require  the 
better  and  more  drying  upon  the  Kiln ;  otherwife^  it  will  blacken  and  fpoil 
aUtheLeatijer.; 

Inftead  of  an  Anvil,  to  beat  and  bruife  the  tanning  Stutf  upon,  £t  into  a 

wooden  Block  a  Plate  of  Iron  about  4  Inches  deep,  9  Inches  broad,  and  12 

'      Inches  long.   The  Hammer  for  bruifing  the  Stuff  may  be  of  6  L  weight,  and 

have  the  Head  about  3  Inches  fquare,  to  woilc  with  both  Hands ;.  but  to 

work  with  one  Hand,  or  for  a  Youth  to  ufe,  let  it  be  of  about  3  /.  weight,  and 

the  Head  about  2  Inches  fquare.    The  furEice  of  one  end  of  theie  Hamr 

mers  is  beft  to  be  fmooth,  but  that  of  the  other  dented,  the  better  to  enter 

.  into  the  Stuff  for  quicker  Difpatch.    They  are  to  be  well  fteerd  at  both 

^  ends,  the  handles  of  thefe  Hammers  may  be  about  a  Foot  long  ,*  the,  bigger 

ought  to  be  fomewliat  longer. 

The  Knife  to  cut  the*  bruifed  Scuft^  may  be  8  or  9  Inches  brpadi  and 
,Jicar  as  much  in  Depth,  made  like,  a  Tobapco-Knife,  with  a  h^aidle  to 
work. 

Where  Oak  is  fcarce^  Thorns  may  indifferently  well  fupply  that  Scarcity; 
Birch  ordered  and  ufed  inftead  of  Oak,  is  very  fit  for  Soal-Leather. 
As  thefe  Ingredients  will  tan  better  than  Bark  alone,  and  that  with  far 
leCi  Charge,  fo  may  this  Invention  faye  the  felling  of  Timber,  when  the 
Sap  is  up ,'  which  when  !tis  done,  caufes  the  outfide  of  thq  Trees  to  rot  and 
grow  worm-eaten^-  whereas,  if  the  Trees  had  been  feird  in  Winter,  when 
the  Sap  was  down,  they  would  have  been  almoft  all  Heart,  (as  they  call 
it) .  Ind  not  fo  fubjefl:  to  Worms^  BefideS  that,  this  Invention  will  greatly 
improve  the  value  of  Underwoods.*  '  ^ 


hV.  There  is  no  fuch Dwarf-Oak  in  England^  growing  wild,  as  was  fent  ^^f^'f^ 
you  out  of  Nevj-Eftgland ;  nor  .in  any  other  Country  where  we  have  been  ;  nWe^- 
unlefs  it  be  the  Ilex  Coccifera,  which  is  a  low  Shrub,  bearing  large  Acorns,  j^^  j.  ^x.^^ 
and  hath  a  prickly  Leaf  like  Holly.    If  it  prove  that>  it  will  be  a  lucriferous  lou^hl^lsl 
Difcovery-  ,  p-'7oo. 

LVI.  Five  Leagues  from  MarfeiSes  are  very  high  Mountains,  which  are  TbeWkyof 
(for  the  moft  part)  covered  with  Forefts  of  Pine-Trees,  which  there  grow  J^'J^"^^.^^ 
wild ;  half  a  League  out  of  the  Road,  you  fee  the  making  of  Pitch,  Tar,  iLfinanT' 
Rofin  and  Turpentine,  which  is  thus,  viz..  in  the  Spring-time  when  the  Sap  p"5^"^ho' 
runs  moft,  they  pare  off  the  Bark  of  the  Pine  to  make  the  Sap  run  down  into  jB^nt,  n.i^l\ 
an  Hole,  which  they  cut  at  the  bottom  to  receive  it ;  as  it  runs,  it  leaves  a  ?•  *^'» 
Cream  or  Cruft  behind  it,  which  they  take  and  temper  in  Water,  and  fell,  by 
a  Cheat,  for  white  Bees- Wax,  that  they  make  Flambeaus  of,  and  is  a  great 
deal  dearer.    Then  they  take  up  the  Juice  in  Spoons  from  the  bottom,  and 
after  they  have  fo  gotten  a  good  Quantity,  they  ftrain  it  thro  a  Grocer's 
Basket,  fuck  as  they  put  their  Malaga  Rai^ns  in  ,*  that  which  runs  thro  ea(i- 
ly  is  the  common  Turpentine.    Then  they  take  that  which  remains  above, 
and  adding  a  fufficient  Qjiantity  of  Water,  diftil  it  in  an  Alembick ;  that 
which  is  fo  diftilled  is  Oil  of  Turpentine,  and  the  Calx  that  remains  is  com- 
mon Refin.    Then  they  cut  the  Stock  of  the  Tree  into  large  Chips,  and  pile 
them  hollow  in  a  Cave  i  covering  it  on  the  top  with  Tiles,  but  fo  as  to  let 
fome  Air  come  in  to  feed  the  fire;  then  burning  them,  there  runs  a  thick  Juice 
down  to  the  bottom,  where  they  make  a  fmall  Hole  for  it  to  run  out  at,  (a 
larger  Hole  would  fet  it  all  in  a  Fhnne^  and  that  which  fo  runs  out  is  Tar. 
Then  they  take  off  that,  and  boiling  it  gently  over  again,  to  confume  more 
of  the  Moifturc,  they  fet  it  to  cool ;  which  when  cool  is  Pitch. 

LVIL  In  Jamaica  J  the  neighbouring  Ifles,  and  Continent  o(  Amerk  ay  U  fin  of 
grow  many  forts  of  MiiTcltoe  ;  parafitical  Plants,  as  they  are  called  by  fome,  ^J^fcaV* 
otEpidendra  by  others;  which  grow  on  the  Bodies  or  Arms  of  Trees,  after  BjDr.iunB 
the  manner  of  Miffeltoe,  like  to  which  they  bring  forth  Roots,  Leaves,  l^^  j"; 
Stalks,  Flowers  and  Seed.    From»thislikencfs  I  have  given  the  Name  f7/c«;7i 
to  all  the  fevcral  Families  of  them ;  tho  they  diflfer  very  much  from  it,  and 
almoft  as  much  amongft  themfelves. 

There  is  one  Family  aniong  them  which  I  call  Plfcum  Cam^hyloides,  from  cW.  jum^ 
having  its  Seed-Vcflel  fomewhat  like  that  of  Clove-July  FJowersy  and  a  par-  '    • 
ticular  one  of  tha^  Family  which  I  name  Vifcum  Cariophyloides  maximum^ 
Plore  tripitah  pnEidt  luteoy  femine  filamentofoy   and   which  is  commonly  in 
that  Ifland  called  Wild^Pine ;  whofe  Defcription  follows.    A  great  many 
brow  n  Fibrils  encorapafs  the  Arms,  or  take  firm  hold  of  the  Bark  of  the 
Trunk  of  the  Trees  whereon  they  grow .   Not  as  Mifleltoe,  entring  the  ^J*^7^* 
Bark  or  Wocd,  to  fuck  Nourifhment,   but  only  weaving  and  matting 
themfelves  among  one  another,   and  thereby  making  to  the  Plant  a  firm 
and  ftrong  Foundation.    From  hence  rife  feveral  Leaves  on  every  fide^, 
zs  aaaa,  after  the  manner  of  Leeks,  Ananas^  whence  the  Name  of  Wild- 
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:P>ne,  or  Aloes,  being  folded  or  iodofed  one  within  another ;  each  of  which 
is  two  Foot  and  a  half  long ;  from  a  3  Inch  breadth  at  Beginning,  or  BsJk, 
ending  in  a  Point;  having  very  hollow  or  concave  inward-fides,  is  made 
within  a  very  large  Refervatory,  Ciftem,  or  Bafin,  b*  fit  to  conuin  a  pretty 
deal  of  Water  i  which  in  the  rainy -Seafons  falls  upon  theuppermoft  Pares 
of  the  fpreadingXeaves,  which  have  Channels  in  them,  conveying  it  down 
to  theCiilern,  where  it  is  kept,  as  in  a  Bottle;  the  Leaves,  after  they  are 
fwellcd  out  like  a  Bulbous  Root  to  make  the  Bottfe,  bending  inwards  Or 
coming  again  clofe  to  .the  Stalk,  by  that  means  hindering  the  Evaporation 
of  the  Water  by  the  heat  of  the  Sun.    Tliejr  are  of  alight  green  Colonr  be- 
low, and  like  Leeks  above.    From  the  midft  of  chefe  riCes  a  round,  fineMh, 
ilrait,  ffcfh  .Green  coloured  Stalk,    3  or  4  Foot  loi^,   c.  faavimg  many 
Branches;  when  woimded,  yielding  a  cWzr  mucilaginous  (jum.  The  Rowers 
come  out  here  and  there  on  the  Branches ;  they  are  made  «p  of  }  iMg 
yellowiCb,  white,  or  herbaceous  Pst4Sat  and  Come  Purple-ended  Sumauj 
landing  in  a  long  Catix,  or  Tuiultis,  made  up  of  }  green  vifctd  Leaves, 
with  purple  Edges,  to  which  follows  a  loag  triangular  Cajfula^  i.  groenifli 
firown,  Deing  lomewhat  like  thofe  of  tht  Caritiffyli ;  having  aaderitfibrQe 
(hort  capsular  Leaves,  and  within  feveral  long  pappoosSeras,  the  Seed  it 
(felf  bei£^  oblong,   pyramidal,  and  very  fmall,  having  very  foft  Hairsp 
Down  or  Tomentum ;  much  longer  in  proportion  to  the  Seed>  than  any 
Tomentum  I  know ;  being  as  long  as  the  Pod  or  Capfula. 

It  grows  on  the  Arms  of  Tree^  every  where  in  the  Wood^  as  allb  on 
the  Barks  of  their  Trunks  i  efpecially  when  they  begin  to  decay,  their  fiaiks 
receiving  the  Seed,  and  yieldii^  then  more  eafily  to  the  Fibrils  cf  this  Plant's 
Roots,  which  in  fome  time  diflohres  them,  and  ruins  the  wholeTnmk. 

The  Contrivance  of  Nature  in  this  V^etable  is  very  admirable ;  die  Seei 
ihas  long  and  many  Threads  of  T^fmumum^  not  only  that  it  may  be  carried 
every  where  by  the  Wind,  as  the  Pappous  and  Tomentofe  Seeds  of  Xera^ 
^ium^  LyfimachsMy  &c»  are,  but  atfo,  that  it  may  by  thofe  Threads,  when 
Mdriven  thro  the  Boughs,  be  held  fiift,  and  fo  ftick  to  the  Arms  and  extant 
Parts  of  the  BarksortTrees.  Sofoon  as  it  fprouts  or  germinates,  although  it 
be  on  the  under  parts  <t(  a  Bough,  or  Trunk  of  the  Tree,  its  Leaves  and 
"Stalk  rife  perpendicular,  or  firait  up::  Becaufe  if  it  had  any  other  Pofition, 
the  Cittern  before  mentioned  (by  which  it  is  chiefly  nouriihed,  not  having 
any  Communication  with  the  Tree)  made  of  the  hollow  Leaves^  gouM 
not  hold  Water,  which  is  necefiiauy  for  the  Nourifiuneat  and  Life  of  tte 
flant. 

In  the  mountainous  as  well  as  dry  low  Woods,  in  fcarcity  of  Water,  this 
Kefervatory  is  necefiary,  and  fufficient,  not  only  for  the  Plant  it  fel^  bat 
likewife  is  very  ufefiil  to  Men,  Birds,  and  all  forts  of  Infe6te  ;  whither  in 
fcarcity  of  Water  they  come  in  Troops,  and  (eldom  go  away  without  Re- 
/reftiment. 

There  are  fome  Contrivances  in  Plants  growing  in  Eun^t  which  come 
aear  thofe  of  this kindof  Vegetables^  in  fome  Particulars*    The  Virga  Pafbt- 

rih 


iV^  orwitd  Teafel  (and  mod  Plaats  calPd  Perfoliated)  has  its  Leaves  in« 
dafiag  its  Stalky  and  fo  fet  by  pairs  oppofite.  to  one  another,  and  joined  by^ 
their  Bafes^  that  they  may  make  a  hollow  Place,  fit  to  contain  fome 
Water,  which  thoopen,  yet  without  doubt  contributes  to  the  perfefUng- 
of  the  Plant.. 

Several  Fkci  are  lately  difcovered  to  have  Seeds,  which,  when  ripe ^  break 
out  of  their  Places^,  and  by  means  of  a  glewy  Juice  faften  themfelves  to  the 
Scones,  or  other  Subftances  at  the  bottom  of  the  Sea,  where  the  v.  are  to  grow. 
The  commoa.Vifcum  had  fuch  aglewy  Subftance,  I(Uppof«,  tor  kilning  its 
Seed  to  the  Barks  of  Trees. 

Small  Mofles,  heretof<Mre  thought  to  have  no  Seed,,  are  now  known  to « 
have  great  Plenty ;  andthacfo  fmall,  as  I  have  feen.it  rife  up  firom  the  ripe 
HeaOi  inform  of  Smoak;  which  is  without  queftion  that  it  may  be  carried 
by  thei  Air  and-  Wind,  to  Walls,  Trees,  or  other  fit  Matrix  &yr  its  Vcge-- 
tation. 

There  is  a  FunguSf  called  by  Qufiiu^  PUfigus  mimmus  amt^mus ;  andiby 
l^.Msntti   CamfamfovmiSi  n^er  muka  femina  plana  in  fe  cominens  (which  l< 
have  fbewn  the  R.  Socinj  many  Tears  fince)  that  when  ripe  opens  in  the 
Bain,  by  which  one  fillings  Cup,  wherein  lits  its  Seeds,  they  are  wafliedi 
out  on  every  hand,  to  propagate  its  kind. 

There  are  many  Families  of  Plants  with  Pilppous,  or  Tomentofe  Seeds ; , 
as  Dandelion* s^  Erigerum\  Lyfifkacbia\  Clematis^  Afitnwnei^  &c.  which  be- 
ing ripe,  their  Seeds  are  by'means  of  their  Feathers,  or  Wings,  fcattered  vt^,  m^, 
to  all  neighbouring  Parts  by  the  Wind.  This  i^o  eftedual  a  way,  that  the  p-  ^""^ 
After  Canadeufis  annum  nm  defiriftus^  Brunyery.ix  Conjza^.  annua  alia  acriSi^ 
Morif.  (which  came  at  firft  firom  Canada)  is  now  become  a  wild  Plant  in . 
many  Places  of  £iir(^f|  where  it  never  was  observed  to  grow,  and  hr  from  ^ 
the  Gardens  where  it  was  firft  planted  j  from  whence  the  Seed  had  beem: 
carried  by  its  Wings,-  fo  that  I  have  feen  it  in  fome  Parts  of  France ^  very, 
many  League?  from  fikh  Places. 

There  are  likewift  many  Plants,  which  bi^veSeed-Veireb  fii  contrived  as% 
with  a  Spring,  and  fometimM  fmartNoife,  when  they  are  ripe,  to  throw 
off  their  Seeds  feveral  wa^S,  to  a  confiderable.diftance.  Moft  Plants  ha vi  ng  - 
Pods,  as  Furxjey  &c.  thofe  called  M/i  me  Tangere^  or  HeHa  Impatientes^  Cw^- 
ctams  ajinimisy  Cranes-biUs^  and  many  others,  have  this  Artifice  to  fow  them-- 
felves.  Amongft  thofe  who  have  this  Property,^.  none  is  more  furprizing: 
than  one  in  yjmaicaj  called  Spirit* Weed,  which  when  its  Seed  is  ripe,  the  - 
VeiTel  containing  it,  on«.  the  leaft  touch  of  whatever-  is  wet,  does  inftantly 
open  it  felf,  and  with  a  fmart  Nbife,  throw  its  Seed  feveral  ways  to  a  con— 
fiderable  diftance ;  likely  the  defign  of  Nature  being,  that  the  rafny  Scafon^ 
being  proper  for  fowing,  its  Seedfllouldbe  kept  in  its  Seed- Veflel,  .the  beft: 
Freferver  of  it  from  Injuries  till  then. 

Lychnises  J  Poppies,  AntirrhinuniSy  and  many  others,   have  their  Seeds  iri  i 
Heads,  which,  when  ripe,  are  open  at  top ;  and  by  the  Winds,  and  help  of 
thftir  Particions,  are  fcattered  and  dircfted  to  all  (^jarters.    ^ 
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Thefe  Inftances,  and  many  more,  very  obvious  and  wonderful,  thonot 
taken  notice  of,  might  be  given  to  (hew  the  great  Endeavours  of  Nature  to 
perfect  tlie  Individuum^  and  propagate  the  kind  ;  which  for  that  reafon,  I 
am  apt  to  believe,  are  all  (without  the  lofs  of  one  Species)  prefervcd  to 
us^  from  the  Creation  to  this  Day. 

i7^r  silver.       LVIH.  A  Branch  of  the  Silver^Pine,   or  Conifera  Salich  facie,  Rlio  & 
pine/rom    jT^uBuy  Tomento  fcriceo  cafidicante,  obduSlis  femine  pennatOy  was  lately  brought 
Good  H^p^f  into  England  from  the  Cape  of  Good  Hupe,  by  Mr.  Goddard.    The  Twig  of 
By  Dr.  u. '  this  Tree  had  a  great  many  Leaves  fet  round  it  very  clofe  to  one  another, 
*^98"p./4.  fo  as  to  hide  the  Twig  it  felf  there  where  they  grow,-  each  of  the  largeft 
Fig.  171.  of  them  being  about  4  Inches  long,  and  I  of  an  Inch  broad,  in  the  middle 
where  broadeft,  from  whence  they  decreafe  towards  both  Extremes,  end- 
ing in  a  Point ;  being  like  thofe  of  the  Oficr  Willow,  only  broader,  and  all 
covered  over  with  the  thickeft,    fineft  and  longeft  white  Silken  Hair  or 
Down,  that  ever  any  Plant  I  remember  to  have  ken  has.    The  Cones  are  of 
Fiz.iii*  ^^^  bigncfs  of  thofe  of  the  Cedars  o( Letanon,  and  of  the  fameihape ;  the 
Cuticula,  or  fmall  Skin  of  each  Scale,  being  covered  over  with  a  white  fhort 
Down  or  Wool,  fliining  alfo  like  Silk^  between  the  Scales  is  lodged  the 
Seed  C  which  is  almoft  as  large  as  the  Pine-Nut,  near  the  fame  ihape,  of  a 
dark  brown  Colour,  and  having  a  riHng  eminent  Line  or  Belly  running  diro 
a  Membrane  D.  which  has  on  its  top  4  Feathers,  like  thofe  belonging  to  the 
Seeds  of  Clematis ;  which  being  between  the  Scales,  and  rifing above  them, 
adds  a  very  great  Beauty  to  the  Cone ;  and  may  likewife  ferve  for  Wings, 
by  means  of  the  Wind,  to  loofen  or  carry  the  Seeds  to  dillant  Places,  there- 
by propagating  it  felf. 

Dr.  Plucknet  has  figured  it  under  the  Name  of  Leucadendros  Africana^  Arhr 
tot  a  argentea^  fericea  Foliis  integris ;  Atlas-  Tree,  D.  Herman* 

jlnotherc^      LIX«  Conifera,  Alypi folio,  Seminibus pennatis  pluribus  in  medio  Coni  conglcme^ 
rfee^'om'  ^^^^h  & »<^  i^^^  Squammos,  aliorum  Conorum  more,  nafcentibus. 
the  czpe  of      A  Branch  of  this  Tree  with  its  Fruit  was  lately  brought  from  the  C^e  of 
S*^"*]h/  Good  Hope,  by  Mr.  Goddard.    It  had  a  brown-colour'd  (moothBark  with  a 
sfoan/a.*  whitifti  hard  Wool,  and  fmall  Pith.    The  Leaves  (exprefled  to  their  natu- 
«^8.  p.  €66.  ^^j  Bignefs  F,)  were  round  it  without  any  Order,  very  thick  fet,  having  no 
Foot-Stalks,  being  about  2  Inches  and  r'ong,  and  about  f  of  an  Inch  broad, 
near  the  farther  end  where  broadeft,  fmooth,  hard,  and  of  a  brownifli  cr 
dirty  green  Colour.     On  the  top  of  the  Branch  comes  the  Fruit,  (?.  w^hich 
is  furrounded  by  3  or  4  Twigs,  H  L  K,  overtopping  it,  and  with  their 
Fig.  173I  Leaves  almoft  hiding  it.    It  is  about  5  Inches  long,  and  is  made  up  of  many 
Scales,  hard  and  red,  enclofiug  one  another.    The  lowermoft  and  outward- 
moft  being  very  fliort,  the  inwardmoft  4  Inches  long,  each  of  them  ending 
in  a  Point ;  fome  Scales  having  on  their  outfides  a  gummy  Juice*     In  the 
middle  of  thefe  Scales  were  the  firft  Rudiments  of  many  Seeds,  as  L.  the 
fame  not  being  fully  ripe ;  each  of  which  is  fet  about  with  a  great  Quantity 
of -J  Inch  long,  yellow,  fine,  fiUfenDown,  M.  having  2  Inches  long  Stylus, 
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or  String  N.  and  yellowifli  Membranes  O.  enclofing  the  Stylus  and  Timien-^ 
tutHj  being  feather'd  at  top  with  Feathers,  like  the  Silver  Pine,  and  for  the 
fame  Purpofes. 

LX.  I .  There  arc  feveral  forts  of  Vegetables  that  will  grow  the  wrong  end  ^*^^*?; 
fet  downwards  in  the  Ground,  as  Elders,  Bryars,  Sallies,  Willows,  the  black  f^it^lr .  "* 
Elder,  Vines,  and  mod  Shrubs;  two  or  three  of  their  Joints  being  cover'd  in  ^"^^    ? 
the  Mould,  and  the  Stem  cut  oft'  near  the  overmoft  Joint,  which  fliould  be  ^SX  -  *«. 
half  covered  in  the  Mould,  and  the  Mould  fomewhat  raifed,  as  it  fpurts  out  "*»^»/  ^ 
and  grows.  Dr.  B.    Currant-trees,  and  fuch  like  as  are  of  a  foft  Wood,  and  i^CJ,U 
quick  Growers,  fcem  moft  apt  to  this  Improvement.  Dr.  T.  ^-  ex 

2.  The  Branch  of  a  Plant  being  laid  in  the  Ground,whilft  yet  growing  on  J^^^lijj? 
a  Tree,  and  there  taking  Root,  being  cut  oft'  whilft  fo  growing,  will  grow 

on  both  ends,  if  it  be  well  rooted  in  the  Propagation ;  and  the  like  care  had 
of  the  laft  Knot  or  Joint,  as  was  before  prescribed.  Dr. '5.  The  Layers-  of 
thofe  IVees  and  Shrubs  mentioned  in  the  former  Obfervation,  will  grow 
on  both  ends,  and  aptly  parted  when  they  have  fpread  Roots  both  ways^ 
make  two  Plants  out  of  each  Layer.    Dr.  71 

3 .  In  the  tapping  of  Trees  the  Juice  certainly  afcends  from  the  Root,  and 
after  it  is  concoded  to  partake  of  the  nature  of  the  Planc,which  feeds  as  well 
en  the  Air  as  the  Juice  (umifli'd  thro  the  Root,  itdefcends  (as  Liquor  in  an 
Alenlbick)  to  the  Orifice  whence  it  iff\xes.Ratrayythe  learned  jin>t,affirms,that 
he  hath  calculated  experimentally ^that  the  Liquor  which  may  be  drawn  from 
the  Birch  in  the  Spring-time,   is  equiponderant  to  the  whole  weight  of  the 
Tree,Branches,Roots,and  all  together.  And  perhaps  this  kind  of  large  natural 
A  lembick,where  it  may  be  had,  may  fometimes  prove  more  eftedual  than  our 
little  artificial  and  more  troublefome  Diftillations.  And  theCongenidity  of 
the  Sun  in  its  alternative  Vifits,  and  the  aifiduous  intercourie  of  the  free  Air 
with  the  Spirits  of  the  Plant,  yet  living  and  growing,  may  have  a  more  cf- 
feftual  influence  for  a  fpecifick  Virtue  than  we  are  apt  to  imagine.    The  we 
cannot  fee  nor  hear  the  Lungs  of  Vegetables'beating,yct  we  may  fcxnetimes 
fmell  their  Breath  ftrong  enough  both  to  pleafe  and  oflfend  exceedingly ;  as  in 
Savin,  Firs,  Cyprefs,  Elder,  Rofemary,  Myrtles,  and  generally  in  all  Bloflbm- 
ers.    And  fome  that  cannot  be  fmelt  by  us,  may  yet  have  a  very  wholefom 
Breath.  One  Experiment  I  will  here  beftow  on  you  :  When  both  my  Hands 
were  manacled  for  many  Tears  Cand  fometimes  my  Arms  alfo)  with  deep  cor- 
roding Tetters,  to  the  bluifh  of  my  many  friendly  Phyficians,  and  in  defpite 
of  many  of  the  beft  Medicines  and  Purgations,  all  was  fiiddenly  heal'd,  and 
has  fo  continued  thefe  20  Tears,  by  the  application  of  the  Gum  of  Plum- 
trees  diffolv'd  in  Vinegar.I  muft  riot  forget  to  add,that  I  apply M  Vine^leaves^ 
and  fometimes  openM  Raifinstodraw  a  moifture  from  thefe  Tetters,  fome 
few  Days  before  I  us*d  the  Gum.    Dr.  5. 

Dr.  Tonge  is  of  opinion,  that  Sap  always  rifes,  and  never  properly  de- 
fcends,  having  only  a  kind  of  fubfiding  or  Recidivation,  which  he  faith  he 
cannot  call  a  Circulation,  nor  refemble  to  the  motion  of  Liquors  in  a  Pelli- 
can,  but  rather  to  the  (inking  of  Liquors  in  an  Alembick,  whilfl  the  thinner 
parts  are  forced  over  the  Helm  ;   yet  fomewhat  imitating  the  Motion  of 
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Blood  in  Animals,  forafmuch  as  it  continually  fupplies  tlie  want  and  expence 
of  Sap  in  the  exterior  Parts,  from  the  Stock  of  the  Sap  in  the  Trunk,  Koor, 
and  Branches. 

He  underftands  it  thus,that  the  Sap  necelTary  to  the  growth  of  the  Leaves, 
Fruit  and  upper  Branches,  being  difpcnfed  and  converted  into  the  Form  ne- 
ceflary  for  thefe  Purpofes,when  the  Tree  is  fullefl  of  Sap,in  fuch  manner  that 
the  Sap  in  the  innermoft  Coats  feeds  the  innermoft,  and  the  Sap  of  the  out- 
ward Coats,  the  outward  Parts  of  Fruits,  &c.  that  which  remains  in  the 
Body  betwixt  the  feveral  Coats,  and  betwixt  the  Bark  and  Body,  begins  to 
condenfe  there  alfo,  firft  into  a  Gelly,  and  after  into  Wood,  Bark,  Roots^dr^ 
according  to  the  feveral  Places  to  whidi  it  hath  fubfided.  And  becaufe  it 
condeofeth  faftcr  in  fome  parts  than  inothers,according  as  they  be  higher  or 
lower,  whether  it  be  by  Heat  or  Cold>  or  Exhalation  of  thinner  parts,  the 
Sap condenfed  above  or  below,  filling  lefs  room,  muft  needs  caute  theSap» 
which  is  not  yet  condenfed  in  appearance,  to  defcend  or  fubfide,  and  to  fiok 
as  it  were  lower  and  lower^in  the  Fores  of  the  Timber  and  Bark,  r^.ro  be  leis 
high^not  defcend  from  any  place  to  which  it  was  formerly  rifen,  unle/s  (as  in 
Blood  letting)  when  fome  lower  part  is  open'd,all  the  Sap  above  conrinually 
flows  thither  till  the  Tree  be  emptied>  or  the  continual  Flux  of  the  Sap  (xht 
natural  Balfam  of  the  Tree)  heal  the  Wounds,  as  that  of  the  Blood  does  thofe 
of  the  Body ;  and  fo  much  quicker  and  eader,  by  how  much  the  Air  is  more 
favourable,  or  is  better  kept  out  :  which  he  obferves  for  their  Diredioa  who 
are  curious  in  Inoculation,  as  the  ground  of  their  Succeflcs  or  Mifcarriages* 
The  Trees  obfcrv^d  by  the  fame  Dr.  T.  to  run,are  the  Vine ;  the  B/rc/i,  plen- 
tifully at  Body,Branches  and  Roots ;  the  Walnut-tree,at  the  Roots  and  pruned 
Branches  ;fome  Willows  and  $allies,and  fome  forts  of  Maples ;  the  Sycamoiv, 
which  is  the  greater  Maple  (fome  call  it  a  Plane)  at  a  Gafti  made  oil  the 
Bark  ofhis  Bodyj  and  at  the  Roots  and  Branches  i  the  Poplar  and  Afp.  Soms 
Woodmen  afln-mjthat  in  fuch  Oaks  as  are  wind(haken,that  have  large  Hollow- 
Defies  in  their  Arms  and  Bodies,they  have  found  great  quantities  of  Sap  in  the 
cutting  of  them,  whereof  having  drank,  they  quenched  their  Third  without 
any  prejudice.To  thefe  add  the  Whittingor  Quicking'tree  (Lat-  FraximisSjh 
veftrisy  and  by  fome,  Fraxinus  Camir^Britamica}  which  in  its  feafbn,  as  ibme 
affirm,  will  run  plenteoufly,  and  whence  they  would  have  us  expedafove- 
reign  Drink  againfl  fome  ftubborn  Diftempers,  efpecially  fuch  as  are  Scorbo- 
tical  and  Splenetick.  I  have  kept  (faith  Dr.  Tt)  fome  of  the  Juice  of  the  Ber- 
ries (which  being  exprefied  ferments  of  it  felf)  thefe  2  Years  in  Bottles,  and 
it  has  now  the  tafteof  an  aitilere  Cyder ;  and  I  fuppofe/rpm  its  grateful  fmeU, 
that  it  may  be  kept  till  it  ripens,  and  ^come  a  firong  vinous  Liquor,  It  is 
the  Houfhold  Drink  of  fome  Families  in  thefe  parts  about  IVales  aud  Urt^ 
fordfiire;  and  fome  out  of  curiofity  have  brewed  ripe  Berries  with  Hrong 
Beer  and  Ale,  and  kept  it  till  it  tranfcended  all  the  other  Beer  in  goodnefs. 

Dr.7J»f/s  Attempts  upon  the  Poplar,Afp,  Elm,Oak,A(h,Elder,Whitting- 
Bcrry  or  Quicking-tree,Thorn,Buckthorn,Tile,Nut,Sloe,Briar,  Bramble,  &:. 
have  not  fucceeded  ;  and  he  doubts  thatthey,  and  all  Apples  and  Pears^  have 
fon^egree  of  Gumminefs  ia  their  Jiuces^  b  that  they  will  not  rua. 
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4«  The  Sap  apparently  rifeth  by  the  inward  Bark,  where  you  may  fee  the 
t^ick  begin,  and  where  the  Graft  firft  incorporateth.    Dr.  B. 

Dr.  7^  obfenres  that  there  arc  Circles  in  Trees  which  are  the  Diftances  of 
thofc  Films  or  Coats,  by  which  the  Tree  receives  its  yearly  increafe  in  thick- 
nefs.  Thro  thefe,  looking  full  of  circular  Pores,  the  Sap  feems  to  afcend  in 
the  fame  manner  between  Coat  and  Coat,  as  between  the  Bark  and  the  Body. 
Now  the  Afcent  of  Sap  is  by  all  Parts  and  Pores  of  the  Tree  in  fuch  fmall 
Quantities,  as  can  hardly  be  difcem'd,  unlefs  the  Tree  be  quite  fawed  off, 
eipecially  near  the  Root,  for  then  it  will  appear  how  it  afcends.  In  Birches, 
and  fuch  like,  the  Sap  iffues  very  plentifully  in  all  parts  of  the  Body,  when 
they  are  cut  down  near  the  Root. 

The  Bark  is  double,  outward  and  inward  ;  the  outward  is  dry,  ^nd  in 
fome  Trees  rough  ;  the  inner  is  probably  a  fuperadded  new  Coat  of  that 
Year's  growth,  or  fomething  like  it,  beriveen  the  nature  of  Wood  and  Bark. 
The  Sap  rifes  within  and  without  that  fuperadded  Coat. 

Toperfeft  the  Experiment  about  Sap,  and  to  find  whether  it  afcends  more  n,4^,p.9i5, 
or  lefs  in  the  prickt  Circles  of  the  Body,  than  in  thofe  betwixt  the  Body  and 
the  Bark  ;  let  the  Tree,  exempted  from  all  its  Sap  the  Day  before,  be  firft 
pierced  with  an  Augre,  only  thro  the  Bark,  and  theauantityof  Sap  it  yields 
in  an  Hour  exaftly  meafur'd  and  weigh'd  ;  then  at  tne  fame  time,  let  ano- 
ther Hole  be  borM  into  the  Body  of  the  Tree,  above  an  Inch  and  a  half  deep, 
and  fo  roundabout  on  every  fide  of  the  Tree,  fome  deeper  and  fomefhallow- 
er,  with  a  good  large  Augre,  and  one  quite  thro  floping.  From  which  Ex- 
periment, after  various  Trials,  may  be  found  the  difference  of  the  Sap,  ri" 
fing  on  the  North  and  South  ;  and  fo  likewife  of  that  which  comes  from  the 
Bark  only  peel'd  off,  and  that  which  afcends  in  the  inner  part  of  the  Tree. 
The  Weight  may  be  alfo  compared  of  that  which  iffues  from  the  Bark,  with 
that  which  iffue«  from  the  Body.  The  internal  Heart-Sap  may  alfo  be  drawn 
apart,  by  boring  a  fmallcr  Augre-hole  in  the  middle  of  agreater,  and  fitting 
it  with  a  long  Pipe  adjufted  to  that  inner  Orifice. 

5.  Dr.  2?^/ faith,  experimentally,  that  if  a  Circle  be  drawn  round  about 
any  common  Englijh  Tree,  as  Oak,  Elm,  Poplar,  &c*  by  Incifion,  to  the  ^ 
Timber  (how  thin  foever  the  Knife  be)  fo  that  no  part  of  the  Rind  or  Bark,    ^ 
to  the  very  folid  Timber,  be  uncut,  the  Tree  will  die  from  that  part  upwards. 
Only  the  Alli  (of  all  that  I  could  try)  will  grow  on  andprofper,  notwithftand- 
ing  the  Incifion.    My  Brother  (T'.B.)  fhew'd  me  fome  old  and  huge  Afhes, 
which  were  bared  of  the  Bark  by  the  Deer,  from  the  Root,  4  Feet  upwards^ 
quite  round,yet  they  had  continued  their  growth  many  Years,and  fome  parts 
of  the  Bark  which  were  left  in  few  Places  not  fo  broad  as  the  ^Im  of  my  Hand, 
had  a  frefli  Verdure,  more  lively  than  the  parts  of  the  Bark  which  remained 
above  theBaring.  Yetif  fomelncifions  by  Hackingsbemade,orif  the  Branch- 
es of  fome  Fruic-Trecs  (cfpecially  the  Gennet-Moyle)  be  quite  bared  under 
a  Knot  near  the  Body  of  the  Tree,    and  that  Knot  and  bare-Part  be  well 
covered  with  Loame,  or  good  Mould  in  Juncy  that  Branch  will  not  only 
furvive,    but  will    be  apt  to  take   Root  and  become  a  young  Tree  of 
(pecdy  Growth,  if  cut  off  below  the  Baring,  and  fet  at  a  fit  depth  at  the 
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end  of  Autamn,  or  about  CanMemas  rather.  Where  fuch  tranTverfe^ 
Hackings  are  made,  or  ContuHons  in  the  Bark,  many  Vegetables  are  apt  to 
gather  Knobs,  and  fometimes  fmall  Branches  will  fpurt  out  above,  a^d  (ome- 
times  about  the  Part  contufed.  To  get  the  Gum  of  the  Plum-Trees,  I  have 
fometimes  wrenched  the  Branch,  till  the  folid  Timber  hath  crackt,  and  the 
Rind  forced  open  in  fome  parts,  fo  leaving  it  to  grow ;  but  forced  to  continue 
in  a  Pofture  fome  what  wreathed,  it  hath  not  failed  to  yield  me  (lore  of  Gum 
next  Summer. . 
W4#  inffd  Dy^  t;  ^  Branch  whofe  Bark  of  the  breadth  of  about  i  or  3  Inches,  is 
^*  taken  off  round  towards  the  bottom,  in  fome  Trees,  and  particularly  the 
Lime-Tree,  will  live  and  bear  Leaves  for  many  Years,  and  grow  as  other 
Branches,  by  means  of  the  Sap  afcending  thro  all  the  Pores  of  the  inner 
Coats,  as  was  {aid  in  the  3d  Obfervation. 

6.  The  Juice  which  defcends  by  tapping,  and  which  maketh  the  Pulp  or 
Coat  of  any  Fruit,  afcends  by  the  Bark  or  Kind  of  the  Plant,  and  not  by  the 
Pith.  But  I  can  affirm  by  many  Experiments,  that  the  Pith  and  the  Timber 
have  ibme  Correfpondence  with  the  Seed  of  the  Plant,  to  convey  an  Inter- 
courfe  of  the  fame  Spirits  and  Nature  from  the  Root  to  the  Seed    Dr.  JB. 

Dr.  7l  faith.  That  Piths  are  of  a  very  different  Nature  and  Subdance  ; 
ill  the  Walnut  is  a  multitude  of  Films,  manifeftly  diftant  from  one  another ; 
in  others,  as  in  Elders  and  Bryars,  'tis  a  continued  foft,  loofe,  dry  Sub- 
fiance. 

7.  The  Points  or  Ends  of  the  Roots  being  cut  off,  they  will  in  proportion 
bleed  as  copioudy  as  the  Branches,  and  probably  more,  certainly  longer,  be- 
caufe  there  is  greater  plenty  of  Juice  afcended  above  them,  than  the  Bran- 
ches; and  confequently  more  wiliiflue  by  them,  than  by  any  part  of  the 
Tree  higher  than.  them.    Dr.  7*. 

8.  From  the  latter  end  of  JaH.  to  the  middle  of  May,  Trees  will  bleed  ; 
thofe  that  are  faid  to  run  firit,  are  the  Poplar,  Afp,  Abele,  Maple,  Syca- 
more :  fome,  as  Willows,  and  the  Birch,  tried  by  my  felf,  are  befl  to  tap  a- 
bout  the  middle  of  the  id  Seafon  ;  and  the  Walnut,  towards  the  latter  end 
of  March-  They  generally  bleed  a  full  Month  in  the  whole.  Mr.  Mdfori 
of  Durham^  a  very  expert  Gatherer  and  Preferver  of  Saps,  affirms,  that  the 
Saps  of  the  Poplar  and  A^  rife  fb  briskly  in  yanuary,  that  they  will  bleed 
before  the  end  of  that  Month  ;  the  Sycamore  will  run  in  hardFroft,  when 
the  Sap  freezes  as  it  drops.     Dr. 7^ 

i^if^*  II  9'  "^^^  ^^^  ^^^^  ^^  ^^  ^^y  ^^^  Tapping  h  about  Noon.  In  the  latter 
43°"p*Wi'.  Seafon,  when  Sap  is  not  very  plenteous  in  Trees,  they  will  neither  run 
"'V^'"**'  Morning  nor  Evening,  nor  probably  at  any  time  of  the  Night ;  but  when 
•-/  .p»"^^.  ^j^^y  ^^^  y^j.y  £^jj  ^f  Sgp^  3nd  emptied  but  by  very  fmall  Vents,  the  Sap  may 

run  Night  anrl  Day  till  exhaufted,  butneverin  large  Vents.  I  have  often  ob* 
fcrved,  that  \yhen  a  large  Walnut  would  yield  no  Sap  any  longer  in  the  Body 
or  Branches  at  any  time  of  the  Day,  it  would  run  longer  at  the  R^ots  on  the 
South  or  funny  /ide,  than  on  the  North  or  fliady  fide,  conilantly  governing 
the  courfe  of  its  Sap  in  its  beginning  to  rife,  and  to  flop  daily  at  the  rifiog 
and  fetting  of  the  Sun^ 
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10.  Trees  aflford  no  Juice  at  all  Cthat  Has  been  obfervcd)  m  Autumn :  But 
Birch-Trees  bored  in  the  Spring,  fo  lat^,  in  refpeftboth  of  the  Tear  and  Day, 
that  they  have  afforded  no  Sap  at  all  at  the  Body,  have  been  found  fome  time 
after,  to  have  ifliied  fuch  plenty  of  Juice,  as  hath  condenfed  in  the  Hole 
to  a  ftiff  Gelly. 

1 1 .  Rain  being  fcarce,  the  Juice  will  be  fcarcer.    Plenty  of  Rain  can  only 
give  fuch  plenty  of  Sap,  as  the  Pores  will  admit.    And  too  much  cold  Rain- 
may,  by  over-cooling,  hinder  the  Sap,  by  abating  from  the  degree  of  Heat 
neceifary  to  the  Pulfion  of  Sap  into  the  Root,  and  to  the  Digeftion  in  the 
Tree :  which  is  alfo  in  watering.    On  this  ground  it  feems  probable,  that 
drawingSapconftantly  from  Trees  every  Tear,  will  not  hinder  their  growth, 
in  Body,  Branches,  Leaves,  nor  Fruit,  to  any  great  Prejudice  ,•  for  Pulfion 
will  ftill  fupply  Juice  into  the  emptied  Pores,  till  their  Capacity  be  filled.- 
It  is  al/b  poffible,  that  Trees  may  grow  better,  and  give  more  Fruit,  if  the- 
right  Art  of  drawing  Sap  be  found  out  for  that  end ;  as  fome  Perfons  grow 
fatter  by  often  bleeding. 

1 2.  In  the  change  of  the  Nature  of  a  Tree,  the  Application  of  Juices  is,  a.44.p.t77. 
in  my  opinion,  not  otherwife  confiderable  than  from  the  fcarcity,  plenty, 

or  goodnefs,  of  the  Nourifliment  of  fuch  Juices  ;  not  from  the  Tafte,  or 
Relifli  in  them.  Tet  probably  hot  Nourifhments,  whether  in  Juices  or 
Earths,  may  digeft  the  Sap,  and  confequently  the  Fruit  better  in  Trees  of 
flalhy  Fruit,  than  in  others ;  and  vice  verfa*  In  the  mean  time  to  change  ^ 
the  Tafte  of  Fruit,  the  probableft  way  may  be  thought  not  very  hopefiil  to 
bore  the  Roots  and  the  Body,  downwards  and  tranfverfe,  and  to  fill  the* 
Holes  with  plenty  of  its  own  or  fome  other  Tree's  Sap,  in  which  fome  Aro- 
matick  Subftances  have  been  ftrongly  infufed. 

I  J.  If  no  Rain  come  to  the  Roots  of  Trees  at  all,  nor  other  Moifture,^ 
they  will  not  grow  ;  but  if  the  Points  of  the  Roots  only  be  watered,  tho  all  . 
the  reft  renjain  dry,  (as  it  happens  naturally  in  Fir-Trees)  they  may  grow 
very  well.   For  the  Pt)ints  of  the  Roots  fhoot  out  yearly  a  fharp-pointed  ten-* 
der  Part,  fomewhat  like  the  fharp  Bud  on  the  end  of  a  Sprig,  by  which  the 
Root  not  only  enlarges  it  felf  in  the  Earth,  as  the  Branches  do  in  the  Air,  but 
alfo  receives  its  Nourifliment :  And  that  tender  Part  moves  it  felf  towards 
the  beft  moiftened  and  the  tendereft  Earth.     So  that  to  promote  the  Growth  . 
of  Trees,  *tis  very  effeftual  to  loofen  the  Earth  about  the  Points  of  the  Roots  r 
and  there  alfo  to  minifterNourifliment  or  properLiquors ;  and  this  inTrenches 
where  the  Amendment,  may  remain,  rather  than  above  j  throwing  out  the  - 
dead  Mould  out  of  the  Trenches,  and  fpreading  it  above  to  kill  Weeds. 

14.  The  Roots  of  Plum  and  Lime-Trees  inoculated  upon,  will  /hoot  out 
their  Bud5?,  as  I  have  experimented.  I  faifd  of  Succefs  in  the  Walnut,  in  regard-  . 
I  think  I  had  not  well  provided  for  what  was  neceffary  to  keep  the  part  inocu- 
lated from  the  moifture  of  the  Earth  and  Rain,  To  make  a  fuccefsful  Tryali,  . 
fuppofeinan  AlkermesOak^  (a  delicate  Tree,  and  difficult  to  be  otherwife 
inoculated  upon)  let  the  Root  to  be  grafted  on  be  bared  in  the  Fall  of  the 
Leaf,  taken  out  of  the  Earth,  and  at  convenient  diftance  from  the  Body  of 
the  Tre.e,  bow  'd,  and  raifed  a  Foot  above  the  Earth  j  and  then  the  Points  and- 
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''Fibres  of  the  Root  carefully  laid  about  vrith  frefli  Earth,  and  waterM  till 
they  take  well,  and  till  the  Root  raifedrn  the  Air  have  a  Bark  like  that  of  a 
Branch  of  a  Tree ;  which  probably  it  will  get  in  the  next  Seafon  of  Inocula- 
tion. The  Inoculation  it  Idf  is  made  on  the  part  raifed  after  the  ordinary 
way.  When  'tis  done,  let  it  be  carefully  covered  with  fome  foft  Wax,  as  is 
known,  to  defend  it  from  the  Rain ;  it  is  to  be  ftop'd,  and  orderM  in  all 
things,  as  in  other  Inoculations. 

15.  The  Arms  of  the  Roots  of  Trees,,  are  to  be  cut  for  the  advantage  of 
their  Growth  according  to  the  proportion  they  have  to  their  Head  and  Body ; 
or  according  to  the  De(ign  you  have  to  encreafe  Wood  or  Fruit.  For  fuch 
Roots  as  are  more  outward,  feed  Wood;  fuch  as  are  inward,  the  Fruit. 

16.  The  depth  of  Trees  to  be  fet,  (hould  never  be  below  the  reach  of  the 
Suh'sHeat,  nor  the  goodtiefs  of  the  Mould,  and  rather  too  (hallow  than  too 
deep  :  for  as  much  as  they  are  apter  to  fink  lower,  than  to  raife  themfclves 
upwards,  if  .^hey  be  out  of  the  convenient  reach  of  the  Sun's  heat,  the 
caufe  of  Pulfion  and  Nourifhment. 

17.  The  Seeds  of  Fir,  Pine,  dTc  which  bring  up  the  Shells  of  their  Seeds, 
upon  the  Heads  of  the  firft  Shoot,  will  either  not  grow  at  all,  or  difficu/dy, 
if  the  blunt  end  be  put  downwards ;  becaufe  in  that  Pofture  it  muft  turn  it 

.felf,  before  it  can  emerge  into  the  Air,  for  the  Root  is  (hot  downwards  at 
the  (harp  end  :  But  it  may  very  well  grow,  if  fet  horizontally. 

18.  Such  Trees  as  were  mentioned  in  thefir(t  Obfervation,  may  grow, 
tho  no  part  of  the  Root  be  in  the  Earth.  And  all  fuch  as  may  be  propagated 
by  ftiort  Sticks  cut  off  at  both  ends,  and  laid  in  the  Ground,  as  Mulberries, 
will  do  fo.  Some  young  Plants,  if  their  Heads  be  kept  moift,  will  live  afl 
Winter,  if  mild,  tho  their  Roots  be  in  the  Air,  as  I  try'd  in  Seedlings  of 
Apples  and  Crabs.  Their  Roots  fet  afterwards  in  the  Spring,  grew  and  liv*d. 
The  reafon  why  fome  Plants  grow  in  Sticks,  may  be  the  foftnefs  of  fuch 
Wood,  apt  thereby  to  receive  Nourifhmerit  like  a  Root,  and  to  (hoot  out 
Roots  and  Fibres  from  themfelves.  But  in  fome  Slips,  taken  from  (irmer 
wooded  1  rees,  as  Bays,  a  moid  temperate  Seafon  is  to  be  obferved  ;  and 
fome  Stone,  or  Chip  of  fome  Wood,  to  be  clofed  to  the  end  of  the  Slip,  and 
(et  in  the  Earth  with  it,  which  helps  its  Rooting. 

ip.  I  am  informed  by  a  curious  and  intelligent  Perfon,  that  the  Corruption 
of  Timber  depends  not  upon  the  time  of  the  Year,  and  the  Afcent,  or  the 
plenty  or  fcarcity  of  Sap,  fo  much  as  upon  the  Seafon  of  the  Moon  or  Wind. 
And  he  affirms  that  Timber-Trees  fell'd  when  the  Wind  is  in  the  Wefl-,  ef- 
pecially  in  the  old  Moon,  will  keep  them  free  from  Grubs  (as  they  call  it) 
/.  e.  from  being  Worm-eaten ;  and  on  the  contrary,  that  when  cut  down  in 
an  Eaft  Wind,  the  Worm  will  feize on  them,  in  v»hat  Seafon  of  the  Moon 
foever  it  be  feird.  To  prevent  which  Corruption,  'cisadvifed  that  fuch 
Timber  fhouki  be  forthv  ith  thrown  into  Water. 

20.  Ethelbert  Jay,  an  ingenious  and  expert  Planter  in  Lelmjier^  fuppofeth, 
that  the  fittcft  time  to  inoculate,  is  prefently  after  Midfummer^  becaufe, 
faith  he,  the  Sap  defcends  ,•  but  I  fay,  becaufe  Ws  then  mofl:  plentiful,  and 
begins  to  jelly.    The  fame  afcribes  it  to  tlie  Sap  afccnding,  to  take  the  Bud 
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inocnhted  before  Midfummer ;  and  to  the  Sap  defccnding,  to  take  it  after 
Midfummer.  The  tiiue  he  limits  to  a  few  Days  before  Mdfummer,  and  to 
8  or  lo  Days  after  it.  Mr.  Aufiiii  limits  14  D^ys  before,  snd  as  many  after, 
and  V  ould  have  the  Bud  unty 'd  afcer  14  Days,  as  I  remember. 

It  is  all  one,  whether  the  Sap  be  exhaufted  below,  by  being  converted  into 
Wood,  Roots,  and  other  Ufes;  or  by  Diverfion,  as  when  the  Branch  is  cut, 
^SFf  the  Bark  opened  below  :  The  Sap  in  both  Cafes  defccnds,  or  rather  finks 
indifferently,  to  fupply  the  Defed,  and  heal  the  Woand;  add  fb  it  comes  ta- 
pafs,  that  there  being  about  Midfummer  ihegrezxtii  plenty  of  Sap  in  Apptor 
Trees,  a  Bud  then  inoculated  will  thrive,  efpecially  before  Midfummer  ;  for- 
then  it  draws  itsfhare  in  the  Sap  afcending  ;  and  all  the  neceUary  Ufes  of  ' 
the  upper  Branches  being  ferved,  it  partakes  of  the  Flood  of  the  abounding 
and  fuperfluous  Sap  remitted  to  it  from  them. 

21.  My  Friend  informs  mc,  that  to  cut  ofi'  the  Head  of  the  Stock,  above 
the  inoculated  Bud,  will  make  a  better  Shoot,  than  in  the  ufual  Inoculation  ^ 
if  this  be  done  a  few  Days  before  Midfummer. 

22.  If  the  Sap  in  its  fubfiding,  be  confiderable  in  the  matter  of  Inocula-* 
taon,  it  feemsthat  Inoculation  will  hold  befl  andlongefl  in  Seafon,in  the  Root, 

For  I  have  obferved  the  Sap  to  fubfide  unto  the  Roots  out  of  the  Body  at 
fuch  times  of  the  Day  and  Year,  when  in  the  Branches  I  found  none  to 
fpare.  ^ 

23.  To  make  a  barren  Tree  bear  again,  cherilh  it  with  Dung  in  Trenches, 
and  pare  and  renew  the  Extremities  of  its  longefl  Roots,  and  cut  off  the  ou- 
termoft  and  fhorteft,  neareft  the  Body.  Hence  it  may  feem,  that  plowing 
helps  Fruit- Trees. 

24.  Crofs- Hackings  promote Fruitfulnefs,. cure  the  PhySomania^  whereof i 
the  Reafon  feems  to  be,  that  (as  was  above  intimated)  outward  Circles  and 
Barks  feed  the  Wood,  and  the  inner  only  reach  out  to  the  outermofl  Sprigs  of 
the  laft  Year,  to  which  the  Fruit  is  appendant.    For  fome  Trees  bear  only 
on  this  YearV  Shoot,  and  fome  only  on  that  of  the  lafl,  poifibly  fome  only 
on  the  third  Year's  Shoots ;  and  ceafe  beating  when  they  flioot  no  new  Sprigs. 
Seafonable  bearing  the  Roots,  which  they  call  Ablaaueationy  probably  hath  . 
the  fame  Efted,  becaufe  it  hinders  theNourifhment  elpecially  of  the  outward 
Coats,  and  of  Bark,  Leaves,  and  Suckers :  But  becaufe  it  feems  that  as 
fome  Suckers  or  Shoots^  lately  fprung  in  outward  Coats,  rob  the  Fruit  of  the 
rifcn  Juice;  fo  later  Roots,  come  from  the  outward  parts  of  the  main  Roots,  , 
rob  them  alfo  of  their  ficft  Nourifhment  in  the  Earth.    They  ought  to  be 
pruned,  as  well  as  all  Suckers  and  not-bearing  Branches  and  Sprigs,  every 
Year.    For  which  reafon  alfo  Dung  and  other  Amendments,  as  was  faid  a-  • 
bove,  ought  to  be  appl>'d  in  Trenches  nigh  to,  and  beyond  the  farthefl  Points 
of  the  Roots,  todravv  them  out  of  the  Shade  and  Drops.    To  this  end,  Dif* 
tance  and  Situation  is  to  be  obferved. 

25.  One  of  the  befl  ways  of  obtaining  the  greatefl  flore  of  Sap  in  the 
fhortefl  time  from  the  Body  of  any  Tree  iSy  not  only  to  pierce  the  Bark,  ndr 
to  cut  i:he  Body  with  a  Chizel  almofl  to  the  Pith  (as  fome  have  direfted} 
but  quite  through  all  the  Circles  and  ;the  inner  Rind  it  felf,  on  both  fides  of 
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the  Pichf  leaving  only  the  outermoft  Circle  and  the  Bark  on  the  North*£aft 
fide  unpierced.  But  this  Hole  is  to  be  bor'd  (loping  upwards^  as  Urge  as 
the  biggeft  Augre  you  can  get  will  make  ;  and  that  alfo  thorough,  and  under 
a  large  Arm,  near  the  Ground  ;  fo  will  it  not  need  any  Scone  to  keep  open 
the  Orifice,  nor  Spigot  to  direft  the  Sap  into  the  Receiver.  This  way  the 
Tree  will  in  Ihort  time  afford  Liquor  enough  to  brew  with :  And  with  Tome 
of  thefe  fweet  Saps,  one  Bufliel  of  Malt  will  make  as  good  Ale,  as  four 
Bu/hels  ys  ith  ordinary  Water ;  tho  youfliould  brew  even  in  March,  held  the 
propereft  time  for  Brewing,  in  regard  of  the  goodnefs  of  the  Water  at  that 
Seafon.  Sycamore  I  take  to  yield  the  beft  brewing  Sap,  being  very  fweet 
and  wholefom. 

26.  To  preferve  Sap  in  the  beft  condition  for  Brewing,  what  you  gather 
firft,  muft  be  infolated  by  a  conftant  Expofure  of  it  to  the  Sun  in  Glaflesor 
other  fit  Veffels,  till  the  reft  be  gathqred  and  ready  ;  otherwife  it  will  foon 
contract  an  Acidity.  Having  been  thus  expofed  to  the  Sun,  till  a  'fufficient 
quantity  is  coIIeSed ;  put  into  it  fo  much  very  thin  cut  and  hard  toafted,buc 
no  ways  burnt,  Rye-Bread,  as  will  ferve  to  ferment  it ;  and  when  it  works, 
take  out  the  Bread,  and  bottle  the  Liquor,  ftopping  it  up  with  waxed  Corks: 
If  you  bake  Sage,  or  any  other  Medicinal  Herbs,  in  fuch  thin  Rye-pafte, 
till  they  be  very  dry,  you  may  exped  a  very  wholefom  Drink.  If  you  put  a 
few  Cloves  in  every  Glafs,  into  which  the  Sap  runs  from  the  Tree,  it  will 
certainly  keep  a  Twelvemonth  :  But  I  have  wOndred,  whilft  I  obferv'd  how 
foeedily  it  drew  the  Tafte  and  Tinfiure  of  the  Clove.  In  fome  fisw  Botries 
I  was  fo  happy  as  to  draw  out  my  Cloves,  with  a  Cloth  in  which  I  ty'd  them 
up,  in  fuch  a  Seafon,  as  not  to  change  Colour  nor  Tafte ;  and  yet  I  prefer* 
ved  the  Birch-Sap  by  that  flight  Fermentation,  above  a  Twelvemonth  with- 
out any  Alteration,  which  elfe  would  have  foured  in  a  few  Days. 

27.  Some  propofeOil  of  Sulphur  to  perfume  the  Bottles  with. 

t8*  Spirit  of  Wine  ferments  the  Juice  of  fome  Berries,  and  poiCbly  may 
not  only  preferve  but  advance  the  Virtue  of  Saps,  a  little  being  poured  on 

.  the  Top  of  them  in  the  Bottles,  or  fome  other  oily  Spirit. 

' .  2p.  Kaifins  infufed  in  the  Liquor  of  Birch,  is  one  ingredient  of  the  Dur- 
ham Gardiner.  I  have  been  informed,  that  he  ufes  Sugar  :  But  I  believe,  be 
puts  it  not  in  till  he  opens  a  Bottle  prefently  to  be  drunk,  becaufe  it  makedi 
the  Liquor  fparkle  in  the  Glafs. 

30.  A  certain  Lady  ferments  it  with  Rye-Toaft,  not  put  in,  but  only 
hung  over  it,  in  fuch  quantity,  and  at  fuch  diftance,  as  may  give  fome  light 
Warmth,  Motion  and  Alteration  to  the  Surface  of  the  Liquor. 

31.  I  fermented  fome  with  Ale-Barm,  which  converted  my  delicate  Birch 
Juice,  kept  in  Bottles,  into  pitiful  fmall  Beer  ,•  which  I  wondred  at,  for  I 
knew  one  who  ufed,  by  the  Barm  of  Ale,  to  improve  fmall  Beer,  and  there- 
by to  keep  it  the  better  in  Bottles. 

32.  Honey  will  not  mix  with  Cyder,  tho  boyi'd  therein  to  make  Meath : 
but  after  a  while  the  Cyder  lets  fall  the  Honey,  and  becomes  fimple  Cyder 
again. 

33.  Some  affirm,  that  the  Tops  and  Leaves  of  Birch  decoded  in  the  Sap 

will 


(  <58i  )  \ 

will  prcferve  it  from  Touring  the  whole  Year;  and  that  any  fort  of  dryed 

Aromatick  Herbs,   as  Sage,  &c.  boilM  in  Beer,  will  keep  it  as  well  as  Hops^ 

Ling^  (Heath)  Broom,  or  Worm- wood.    I  had  ii  Friend  who  ufed  Bay-  I 

Leaves  in  his  Beer  and  Ale. 

34.  The  Afps  run  only  (as  Mr.  MiJ/^ri  relates)  bc£orc  February ;  die  Hop,  n.  yj, 
about  Hop-Harvefl,  withers  in  April.    • 

3  y.  In  thofe  Trees,  whofe  Sap  feems  to  be  of  a  gummy  Nature  when  con-  »•  ^^* 
denfed,  as  Plums,  Cherries,  &c.  I  know  no  Experiment,  by  which  any  drop 
of  Sap  can  be  colleded.  And  I  fufped,  fome  other  Fruit-Trees  to  be  of 
that  Nature,  whofe  Sap  I  could  not  draw  out,  at  any  Seafon,  of  hot  or 
cold  Weather,  tho  thev  have  not  been  obferved  to  yield  any  Gum.  Per- 
haps there  may  alfo  be  fome  Fruit  and  other  Trees,  whofe  Saps  are  vifcous, 
tho  not  gummy ;  and  thefe,  I  doubt,  will  not  yield  any  Sap  to  be  gathered 
in  any  common  or  known  way. 

36.  It  is  not  feafible  to  gather  all  the  Sap  of  thofe  Trees,  whofe  Juice  is 
Said  and  plentiful,  and  condenfeth  into  a  Gelly ,-  becaufe  it  feems  at  mofl 
Seafoos  ot  the  Year  to  afcend  imperceptibly,  and  that  not  only  in  the 
outward,  but  innermoft  Parts  and  Pores  of  the  Tree,  not  only  betwixt 
Bark  and  Wood,  but  betwixt  every  Coat  of  the  Wood,  and  even  thra 
the  moft  folid  Parts  of  each  Coat,  as  Mr.  Wilkughb/s  Obfervations  have  ra.  inf. 
iifcover*d. 

57.  An  eminent  Planter  in  Ghcefterjhire  has  difcovered  to  us,  that  by 
binding  the  Trees  round  about  very  clofely  and  ftrongly  with  Cords,  fo  as 
to  intercept  what  rifeth  'twixt  the  Bark  and  the  Body,  he  retards  their  BloC- 
Tom  and  Bearing :  And  fo  may  in  fome  Years  (when  the  open  Weather  haf- 
tening  Bloflbms  is  like  to  deftroy  the  Fruit)  prevent  a  Scarcity  of  forward 
Fruit,  ufually  nipped  by  the  late  Frofts. 

3  8.  I  kept  fome  Sap  in  a  large  Retort  of  2  or  3  Gallons,  expofed  Night  ib.  p.  407^. 
aind  Day  (without  any  other  ftop  than  the  Obliquation  of  the  Retort's 
hfeck,  and  a  little  Paper  to  keep  out  Infers)  many  Months,  and  it  con- 
rraded  %  Coat  on  its  top  j  the  Tafte  pleafing  my  Palate,  I  adventured  to 
i>rew  with  it  at  Cyder  Seafon,  and  niade  a  good  Quantity  of  good  Cor- 
iial-Drink,  with  8  Bu0iels  of  chopt  Apples,  brewing  them  like  Malt  with 
lot  Water,  and  putting  my  Juices  and  Saps  into  my  Water  Cyder  at  the  lat- 
rer  end  of  their  boy  ling.  1  filled  a  Stand  with  it,  which  contained  half 
:h«  Quantity  of  the  largeft.  Rheni/b  Wine  Veflel,  viz,*  about  40  Gallons,  as 
[  remember.  I  had  not  half  Sap  in  this  Liquor  (the  greateft  part  of  my 
Brewing  being  made  with  Water)  yet  I  got  j  Gallons  and  more  of  warm- 
ng  Cordial  and  pleafant  Drink  for  every  Bufliel  of  my  Apples.  If  it  had 
:>cen  all  Sap,  it  would  have  been  much  more  cordial  and  ftrong.  There  was 
n  it  a  cc  nfiderable  quantity  of  Juice  of  Borrage  Roots  and  Herbs  (at  that 
Jeafon  ufually  tl^rown  out  of  Gardens) -^hich  Borrage- Liquor  works  and 
surges  it  felf  when  tunned,  and  turns  into  an  excellent  clear  brown  Liquor. 
;  drank  my  Drink  in  Eafter  following :  So  my  Sap  gathered  at  Spring,  and 
)rewed  about  MichaclmaSy  continued  good  till  Eafter,  and  after  it. 
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39.  Some  affirm,  that  the  dividing  of  Crab-Stock-Roots,  from  the  Stem 
le£t  in  the  Ground,  is  the  beft  way  of  multiplying  Crab-Stocks,  or  a  com* 
inendable  one  at  lead. 

40.  I .  I  have  heard  that  a  Chip  of  fo£t  Wood,  laid  to  the  end  o(  a  Bay- 
Slip,  promote9*it;$  rooting :  And  that  Mulberry-Slips  are  eafily  propagated, 
fet  in  the  lattc^r  end  of  Jamtary,  or  beginning  ot  February y  in  a  mo^  Seafoo, 
not  in  a  dry  March.  Such  Slips  root  bell,  if  they  be  Suckers,  and  taken  otf 
with  part  of  the  old  Bark ;  or  if  thfey  be  laft  Years  Shoots,  cut  oflf  from  Anns, 
taken  with  fome  older  Bark  from  the  place  where  they  (hot  out.  I  have  fet 
many  formerly,  which  all  throte.  I  affed  to  propagate  them  for  Pear,  and 
other  Stocks,  namely  Qiunces,  Medlars,  Plums,  to  turn  their  Pulp  aod 
Juices  red,  by  taking  Grafts  from  fuch  Trees  as  have  been  grafted  on  Mui* 
berries.  Perhaps  the  blood-red  Pears  and  Redflreaks  were  thus  raifedat 
firft,  or  may  be  thus  propagated  to  advantage. 

BjAir.Fr.      2.  I.  In  Birch  Trees,  the  SapiiTuesout  at  the  leaft  tw^gs  of  Branches, 
l^ndMr^^^  and  Fibres  of  Roots,  in  proportion  to  their  bignefs. 
wray. \        2.  In  all  Trdes  the  Gravity  promotes  the  Bleeding ;  fo  that  from  a  Bnocfa 
4-8.  p. ^^3-  or  Root,  that  bends  downward^  there  will  ifliie  a  great  deal  nu^e  Sap, 
than  from  another  of  the  fame  bignefs  in  a  more  ered  Poftore. 

3 .  Branches  and  young  Trees  cut  quite  o£F  when  they  are  full  of  Sap, 
and  held  perpendicularly,  will  bleed,  as  we  experimented  in  Willow,  Birch, 
and  Sycamore:  And  if  you  cut  off  their  Tops,  and  invert  them,  they  will 
bleed  alfo  at  the  little  Ends.  Hence  one  may  conjedure,  that  the  narrow- 
nefs  of  the  Pores  is  not  the  fole  Caufe  of  the  Afcent  of  the  Sap ;  for.  Wa- 
ter that  hath  afcended  in  little  Glais  Pipes,  will  not  fall  oat  again  by  its 
own  Gravity,  if  the  Pipes  be  taken  out  of  the  Water. 

4.  Roots  of  Birch  and  Sycamore  cut  afunder  will  bleed  bot^ways,  that 
is,  from  that  part  remaining  to  the  Tree,  and  from  the  part  (grated ;  bat 
a  great  deal  fafter  from  the  part  remaining  to  the  Tree.  But  in  a 
cold  fbowy  Day,  the  Root  of  one  Sycamore,  we  bad  pared,  bled  fader 
from  the  part  feparated ;  and  ten  times  failer  than  it  did  in  warm  Weadier 
before. 

.  5.  In  Birches  the  Sap  does  not  ifTue  out  of  the  Bark,  be  it  never  fb  diick, 
but  as  foon  as  ever  you  have  cut  the  Bark  quite  thro,  then  it  firft  b^ios  to 
bleed. 

6.  The  Bark  being  quite  pared  off  above  an  Hands*breadth  round,  about 
feveral  Birches,  did  much  abate  the  bleeding  of  the  Trees  above  the  pared 
places,  but  did  not  quite  flop  it. 

7.  The  Sap  doth  not  only  afcend  between  Bark  and  Tree,  and  in  the  prickt 
Circles  between  the  feveral  Coats  of  Wood  ;  but  alfo  thro  the  very  Body 
of  the  Wood.  For,  feveral  young  Birches  being  nimbly  cut  off  at  one  blow 
with  a  fharp  Axe,  and  white  Paper  immediately  held  hard  upon  the  top  of 
the  remaining  Trunk,  we  (luck  down  Pins  in  all  the  points  ot  the  Paper  as 
they  appeared  wet,*  and  at  lafl,  when  the  mod  of  the  Paper  became 
wet,  taking  it  away,  but  leaving  the  Pins  flicking,  we  found  them  without 
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any  Order,  fame  in  the  Circles,  and  fome  in  the  Wood  between.  And  to 
confirm  this  further,  we  caufedthe  Body  of  a  Tree  to  be  cut  oft*  aflope,  and 
then  cut  the  oppcfitc  fide  aflope  like  wife,  till  we  brought  the  top  to  a  narrow 
Edge  i  ordering  the  matter  fo,  that  the  whole  Edge  confifted  of  part  of  a  Coat 
of  Wood,  and  had  nothing  of  a  prick*d  Circle  in  it,  which  notwithftanding, 
the  Sap  afccnded  to  the  very  top  of  this  Edge,  and  wetted  a  Paper  laid  upon  ic. 

8.  To  find  out  the  Motion  of  the  Sap,  whether  it  afcended  only,  or  oe- 
fcended  alfo,  we  bored  a  hole  in  a  large  Birch,  out  of  which  a  Drop  fell  every 
Athor  jthPulfe.  Then,  about  a  Hand  Vbreadth  juft  under  the  Hole^  we 
law'd  into  tlie  body  of  the  Tree,  deeper  than  the  Hole  :  Whereupon  the 
bleeding  diminifh'4  one  half  ^  and  having  faw'd  juft  above  this  hole  to  the 
£une  depth,  the  bleeding  from  the  hole  ceas'd  c)uite  ,*  and  from  the  faw'd 
Furrow  below  decreafied  about  half:  And  it  continued  bleeding  a  great 
"while  after  at  both  the  fa wM  Furrows,  the  hole  in  the  middle  remaining 
dry.    We  repeated  this  with  much  the  like  Succefs  upon  a  Sycamore. 

9.  Some  Trees  of  the  fame  kind  and  age  bleed  a  great  deal  fafter  and 
(boner  than  others ;  but  always  old  Trees iooner  and  Ufier  than  youngs 

10.  A  Wound,  made  before  the  Sap  rifes,  will  bleed  when  it  doth  rile. 

11.  While  we  were  making  tbefe  Experiments,  the  Weather  chan^d 
from  warm  to  very  cold ;  whereupon  the  bleeding  in  the  Birches,  which 
begun  to  abate  before,  ceas^i  quite :  But  all  the  Sycamore  and  Walnut- 
Trees,  we  had  wounded,  bled  abundantly,  (fome  wiiereof  bled  not  at  ali^ 
and  tbofe  that  did,  did  fo  but  flowly )  and  fo  continued  Night  and  Day, 
ivtien  it  froze  £b  hard,  that  the  Sap  congealed  as  fiift  as  it  iflfued  out.  The 
Cold  remitting,  the  Birches  bled  afrefli,  the  Sycaniores  abated  very  much» 
and  the  Walnut-Trees  cpiite  ceafed. 

12.  We  pierced  two  Sycamores  on  the  North  and  South  fides,  and  both  of 
them  from  equal  Incifions  bled  a  gretf  deal  fafter  firom  the  North  fide$,  than 
the  South  >  which  is  confonant  to  the  preceding  Experiment. 

13.  We  fet  feveral  Willows  with  the  wrong  Ends  downward,  and  cut  oft* 
feveral  Bryars  that  had  taken  Root  at  the  fniall  Ends.  This  2pth  of  May 
i66p.  the  Willows  have  i&ot  out  Branches  near  two  Foot  long ;  and  from 
the  top  of  the  Sets,  which  were  a  Yard  high,  the  Bryars  have  alfo  grown 
backwards,  from  that  part  which  we  left  remaining  to  the  Roots  at  tho 
leder  Ends;  they  have  great  Leaves,  and  are  ready  to  flower. 

14.  Dr.  Tonjgf  found,  by  his  Experiments  in  the  Roots  and  Branches  o(Myh^.^iu 
Trees,  that  not  only  cold  Weather  but  cold  Wind  and  Simfetting  flopped  ^^^^.'^^/^ 
or  abated  the  Motion  of  Sap  in  the  Sycamore :  But  bis  Experiments  were 
made  in  Feh-mary,  and  ours  towards  the  end  of  March*    The  Cold  which 
caufed  that  increafe  of  the  bleeding  in  the  Sycamore  and  Walnut,  happened 

upon  the  23, 24, 25, 2 <^.  of  March;  and  one  Sycamore,  which  ceafed  to  bleed 
from  the  i  ith  of  the  fame  Month,  bled  afrefli  copioufly  from  Wounds  that 
had  been:  made  fo  long  before.  The  Biids  before  the  Cold,  were  juft  ready 
to  open  into  Leaves,  and  the  Sap  had  begun  to  coagnlate  above  a  Fort- 
night before.    In  January  iCyr  making  Incifions  in  the  Sycamore  and  com* 
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mon  Maple  immediately  upon  die  relenting  of  the  firft  Froft,  we  found  that 
they  both  bled,  and  falter,  as  the  Weather  grew  hotter ;  nor  did  the  fuc 
ceeding  Cold  promote,  but  rather  hinder  their  bleeding.  So  that  the  learn- 
ed Dr.  doth  moft  ingenioufly  conjedure,  that  the  Afcent  of  the  Sap  in 
Trees,  depends  upon  a  certain  Degree  of  Heat,  fufficient  to  raife,  but 
not  to  coagulate  their  refpeftive  Juices.  In  thofe  Months,  wherein  the  Heat 
ordinarily  falls  fhort  of  that  Degree,  an  accidental  Heat  •  or  Warmth  of 
Weather  promotes  the  bleeding ;  out  in  thofe  Months,  wherein  the  ordinary 
Temper  of  the  Air  exceeds  that  Degree,  an  extraordinary  fit  of  colder 
Weather  makes  them  bleed  again. 

I  y.  In  Walnut  Trees,  we  never  yet  found,  that  Heat  promoteth  their 
bleeding,  but  always  Cold.  From  a  Wound  made  in  a  Walnut  Tree  in  Ja- 
nuaryy  and  the  beginning  of  this  prefent  March  i6^,  in  mild  Weather,  no- 
thing iiTued ;  but  the  Weather  changing  and  growing  colder,  it  bled  plen- 
tifully. 

16.  Mircb  II.  166 i.  Roots  of  Birch,  great  and  fmall,  bled  both  ways ^ 
and  about  the  fame  time.  Sycamore  Roots  alfo.  The  fame  Birch  which 
firft  began  to  bleed,  March  3.  16^,  bled  three  Weeks  fooner  the  Year  be- 
fore. 

17.  It  was  obferved  in  Autumn  1669  by  Mr-  Mart.  Lifter^  that  upon  the 
firft  Froft,  which  happened  in  November ^  a  Sycamore  bled  copioufly ;  fo  that 
the  Sap  cannot  be  faid  to  rife  in  January^  but  immediately  after  the  Fall  of 
the  Leaf,  in  this  Tree. 

M*«P'«W«  18.  After  the  Leaves  were  explicated  in  the  Year  1^570,  we  ob/erved  the 
Sycamore,  after  feveral  ftofty  Nights,  to  bleed  afrefh  in  the  'Morning,  foon 
aner  Sun-rifing,  when  it  had  ceafed  feveral  Days  before  ,*  tho  this  muft 
not  be  underftood  of  all  Sycamores,  but  of  fome  only  that  are  more  fenfibU 
and  obfervant  of  the  Weather. 
Afril  3,  and  4,  all  the  Sycamores  quite  ceafed. 

The  5th  being  after  a  white  Froft,  they  began  to  bleed  about  8  a  Clock, 
and  ceafed  towards  Noon. 

Thep,  12,  13,  ijr,  they  bled  again. 

7'he  i6y  they  bled  not,  it  being  rainy,  and  the  Sun  not  Ihining. 
From  the  Obfervations  we  have  hitherto  made,  we  think  it  may  be  cer- 
tainly inferred,  that  a  Morning  Sun  after  a  Froft,  will  make  all  the  bleeding 
Tribe  bleed  afrefh,  tho  ^hey  had  before  ceafed,  and  that  this  new  bleed* 
ing  towards  the  latter  end  of  the  Seafon  commonty  ceafeth  before  Noon. 
Poflibly  fome  may  bleed  after  a  Froft,  yet  further  in  the  Summer. 

ip.  I  obferved  in  Augufi,  a  copious  and  i^ntaneous  Exftidatiop,  very 
like  bleeding,  of  a  vifcous  yellow  Juice^  out  of  the  Buds  of  a  black  Pop- 
lar. 

20  •  Our  Wahiut-Trees  bleed  here  at  Mddlnon  in  Warwiclfbire  in  JoMuarj^ 

ifT/v.Tonge^     21.  I  am  vcfy  much  confirmed    in    my    Apprehenfions,   that  Trees 

ii^<.p.207o.  jujd  other  Plants,   if  we  could  contrive  them,  as  I  have  (but  flenderly}^ 

projeded  in  my  Sap,  wifer  to  that  purpofe,  would  &r  better  indicate  the 

Alrerar^ 
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Altcratfoii  of  Weadicr,  as  to  Heat,  Cold^  Moifture,  Drought,  than  any 
Weather-Glaflfes  I  have  yet  experimented*  For  my  Weather-GIafs  continu- 
ing at  one  and  the  fame  ftationin  a  manner  all  this  Day  (April  i;.  1^70)  my 
Trees  have  altered  their  Temper  fo  much,  that  24  of  them  that  ran  tolerably 
this  Forenoon,  yield  not  a  Pint  of  Sap  this  Afternoon ;  and  tho  one  of  them 
ran  moft  part  ot  the  Day,  the  reft  ceafed  about  one  or  two  of  the  Clock  in  a 
fair,  clear,  fun-fhiny  Seafon,  retarded  (fo  far  as  I  could  obferve)  only  with 
a  Weftern  Wind,  tho  that  be  reputed  mild  and  cherifhing. 

Thefe  Trees  ran  above  2  Quarts  in  the  Morning,  the  Weather-Glafs  con- 
tinues the  fame,  viz..  about  11  Inches  Water  thefe  two  Days.  I'hurjday  i4t 
it  was  9\  only. 

Friday  I  $•  My  Weather-glafs  at  Noon  was  advanced  from  p  to  10  -?,  yet 
the  Quantity  of  Birch- Water  this  Day  exceeded  my  former  from  thefe  Trees, 
for  I  had  above  2^  Quarts  before  Noon. 

But  for  Cold,  1  fin3  that  the  Air,  when  any  whittling  Blafl  of  cold  Wind 
ftirs,  ftays  my  Birches, 

Saturday^  April  J  6.  Thefe  24  Birches  began  to  run  prefently  after  Sun-rife, 
and  ran  about  3  Quarts,  and  ceafedabout  2  a  Clock  after  Noon,  having  tilt 
then  continued  to  run. 

Sunday  I  J.  It  rained  fo,  that  we  could  make  no  Obfervations  what  Sap 
thefe  Trees  might  fpend  ;  neither  did  Rain  and  all  amount  to  much  above  a 
Gallon  and  a  half.  Monday  1 8*  they  ran  until  Noon.  Thefdc^  and  IVednefday 
the  19  and  20,  wherein  was  expeded  greater  Store  of  Sap,  after  the  Rain 
the  Trees  (pent  not  a  Drop. 

Saturday y  April  23.  My  Weather-GIafs  flood  at  74.,  it  being  a  rainy  and- 
boifterous  Morning,  the  Rain  not  allaying  the  Wind.    At  9  a  Clock  of  that- 
Forenoon,  my  Birch- Water  worked  in  the  Barrel,  per  fe;  Which  feems  to 
verify  Mr.  &«/o«'s  Relation  from  his  Brother,  3.SwediJb  Merchant,  importing* 
that  Birch-water  in  Sweden  worketh  alone  (perh^s  collefted  i'o  great  Quan- 
tity:) Only  I  put  a  fewQoves  into  my  Sap,  boilM  to  a  third  or  lefs,  it 
keeps  well,  efpecially  wheaboird  with  the  Buds  or  Sprigs  of  the  fame  Tree, 
as  I  have  been  inform^. 

April  16 y  17,1s.  In  the  Year  1570,  Birch-fap  mixed  with  Rafn-water  at  • 
the  Tree,  fermented  with  Rofemary-fprigs,  fteeped  in  Spirit  of  Wine; 
which  warmed  the  Stomach  as  ftrong  Wine,  and  pleafed  the  Ealate;  tlio  - 
the  Tafte  in  the  Mouth  was- fomewhat  wateriflh  '  *'  . 

22.*  We  find  that  Branches  of  Willow^  Birch^ and  Sycamore,  cift  bflf  and  ^.^'  ^^• 
held  perpendicularly,  will  bleed  without  tipping,  and  that  the  cutting  off  ^7o.p!?ia/.. 
of  their  Tips  does  not  fenfibly  promote  the  bleeding.  yid.  inf. 

We  doubt  not  o(  Mr.Lifier^s  Diligence  and  Veracity,  and  wonder  our 
Experiments fhould  differ. .  The  Sycamore  bleeds.upon  the  firft  fdhfiderablc'' 
Froft,  after  the  Leaf  is  fallen>  as  it  did  plentifully  Nov»  i^.  167Q.  And  bath 
that  Watput  and  Maple  bleed  all  Winter  long,  after  Frofts^  when  tlie  Wea- ' 
thcr  relents,  and  the  Sun  (hines  out;  but  Walnut  and  MapJe  begin  not  fo  ' 
foonas  the  Sycamocc.    The  Birch  will  not  bleed  till  towards  the  Spring,  An, 
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i6ji  it  begin  fomcthing  fooner than  ordinary,  about  rfie  beginning  of  /i*. 
tb.  p.  414a.      a  j .  In  a  very  fharp  Froft  the  bleeding  is  ftopM  till  the  Weather  biegins  to 
change,  but  fn  a  moderate  Froft,  tho  it  flop  in  the  Night,  yet  in  the  Day- 
time, if  the  Sun  Uiines  out,  the  Trees  will  bleed  tho  the  Froft  continue. 
What  we  (aid  formerly,  that  Cold  did  not  promote,  but  hinder  bleeding,  ve 
find  holds  true  if  tlie  Cold  be  without  Froft. 
1;^.  p.  aii5.      24.  Wccut  off  pretty  big  Branches  of  Birch,  and  having  tip'd  the  Ends, 
inverted  them,  and  faftned  a  Limkis  or  Ring  of  foft  Wax  to  the  great  Ends, 
which  we  held  upwards,  making  with  the  Plane  of  the  End,  a  Veflel  of 
about  an  Inch  deep,  whereinto  we  poured  Water,  which  in  a  few  Minutes 
funk  into  the  Pores  of  the  Wood,  and  running  quite  thro  the  Length  of  the 
Branch,  dropped  our  of  the  Ends  confiderably  fail,  contitming  k>  to  do  as 
long  as  WQ  poured. on  Water.    The  like  Experiment  w4;  made  by  fk&eniog 
fuch  Rings  of  Wax  to  the  lefler  Ends-,  and  powing  m  Water,  whKh  ran  thro 
the  Wood,  and  drop'd  out  oi  the  gpeater  Ends^as  nrft  or  faAer :  This  we  tried 
lb.  p.  1141.  once  upon  a  Sycamore  without  fuccefs ;  but  after  wards  I  made  trial  both  ap- 
on  Sycaonore  and  Walnut,  and  fouad  that  Water  runs  thro  both,  but  not^bjqg 
fo  fad  as  thro  Birch.         - 
i^Dr.uu      5.  I.  About  the  Beginning  of  M-y.  1669  ^  I  pierced  a  Sycanaote  gjTOWHig 
"'ij^'j^f^;,  ifl  a  {andy  Soil  at  Mmugte*,  the  tiirgefeence  of  the  Buds  inviting  me  thjearc- 
70.  p.  aize]  to,  and  engaged  my  keeping  ajfoiirnal  till  thelatter  End  of  March  foOowiog : 
*'*^*        from  which.  Journal  Ithinklmay  note,  i.  That  the  wounded  Sycamores 
never  bkd>  neither  ixtNmemier,  nor  Detembery  nor  J amtary^  nor  Fthuarjj  nor 
March  (which  yet  they  did  above  40  feveral  times,  that  is,  totally  ceajSog, 
2^  tbea  begioQiing  a^^new)  nnleis  there  preceded  a  fendbfe  and  vifiUe 
Froft ;  for  Ihad  00  ather  way  of  recording  the  temper  of  the  Air.    2.  That 
'    the  Froft  did  not  atw^  fet  a  bleeding  the  Wounds  they  found  made  before 
theycame,  tho  fomettmes  they  did ;  but  upon  their  breaking  up,  or  very 
much,  relenting  the  WouodSr  either  made  atthatlnftant  of  time,,  or  made 
many  Months  befone,  did  never  fail  to  bleed  more  or  lefs.    3.  That  parti' 
cuLarly  upon  the  breaking  up-  of  the  2  great  and  long  Frofts  (the  nrft  of 
which  happened  that  Year  in  that  Country  to  be  on  the  3^  of  Jamutrf^  the 
fecondaboutthe  13,  13  and  i^oiRb.)  all  the  Wounds  ran  moft  plemifiiU/f 
fo  that  fuch  timues  may  be  looked  upon  as  the  moft  proper  Seaibn  of  g^dier- 
ing  great  Quantities  of  Juice  from  this  Tree. 

2.  In  May  1^70,  I  wounded  fome  Sycamore^  in  Craveuy  but  they  did  not 
bleed,^  n^her  the  remaining  part  of  that  Month,  or  the  following  Montiis 
of  jme  and  July;  but  had  the  Orifice  of  the  Wounds  made  with  afmaU 
Augre,  in  a  manner  quite  grown  up,  and  wouldfcarce  admit  a  Pigeon's  Fea- 
ther, Wrh^refore  the  30  o^Jutyy  I  cut  out  a  fquare  Piece  of  about  2  Inches 
of  the  Bark  o(  a  large  and  well  grown  Sycamore  about  my  height,  in  the  Body 
of  it.  This  Woujad  began  to  run  next  Morning  about  p-  a  Clock,  fb  as  to 
drop,  and  that  was  ail,  and  dried  up  by  11  in  the  Morning ;  the  like  Cut  I 
made  in  a  young  Svcamore,  the  ith  of  Augufly  which  in  like  manner  bled 
the  next  Morning,  but  ftopp'd  before  p  a  Clock.  It  did  fo  for  2  or  3  Days; 
but  th^n  totally  dry'd. 

3.  M- 
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J.  November  i,  i6jo.  Here  at  T(frk  I  pierced  and  otherwi/e  wounded  a 
Sycamores  growing  in  a  wet  Clay,  but  they  never  ftirr'd  till  the  beginning 
of  Rbruary  following.  Yet  Mr.  JVray  bath  afl'ured  me,  that  thofe  of  IVar^ 
viichjhire  bled  the  i6t  hoi  November  co^iouiiyy  and  afterwards  the  Walnut-tree 
alfo* 

I  am  apt  to  think  that  the  Sap  in  all  parts  of  the  Trce^  at  the  times  of  this 
anomalous  Bleeding,  is  fome  ways  notably  altered  in  i  ts  Temper  and  Q)n- 
fiftence :  And  this  Bleeding  by  ftrefs  of  Weather  may  in  thefc  Trees  probably 
be  look'dupon  as  a  Violence  done  to  their  Natures  from  an  unkind  Qimate, 
cooHdering  the  Walnut  and  Sycamore  as  Scraogers,  and  not  Natives  of  £k^- 
land.  'Tis  indeed  trije,  there  are  many  forts  of  Et^lilb  Plants,  which  will 
bleed  in  Winter ;  but  note  alfo,  thatfuch  Plants  never  refiafc  to  do  fo  itt  any 
time  of  the  Tear,  no  more  than  a  Man,  who  may  bleed  a  Vein  when  he 
pieafeth. 

4.  Rb*i.  leJyo-i,  it  froze,  the  WindatiVorrfr,  the  Froft  and  Wind  conti- 
nued ((bme  little  Snow  and  Rain  falling)  the  a,  ?  >  4>  5>  6^  until  the  7  in 
the  Morning,  when  the  Wind  came  about  to  the  Smah-Eaft^  and  the  Wea- 
ther broke  up  apace.  The  Sycamores  bled  not  all  this  while ,-  but  the  "Jth 
about  Noon  all  Trees  of  that  Kind  bled  very  freely,  both  at  the  Twigs  and 
Body,  and  1  ftruck  above  a  Dozen* 

At  this  fame  critical  Seafon,  I  alfoflruck  the  Hawthorn,  Hazel,  Wild- 
Rofe,  Goofeberry-bufli,  Apple-tree,  Cbcrry-trcet  Blather-nut,  Apricock, 
Cherry-Laurel,  Vine  Walnut ;  yet  none  bled  but  the  laft  named,  and  that 
faintly  in  comparifon  of  the  Sycamore. 

Feb*  II.  AU  was  here  covered  with  a  white  FroA  betwixt  9  and  11  in 
the  Morning. 

The  Weather  changing,  I  made  the  Experiments  which  follow,  upon  the 
Sycamore,  Walnut,  Maple.  A  Twig  cut  afunder  would  bleed  very  ffeely 
from  that  part  remaining  to  the  Tree  j  and  for  the  part  feparated,  it  would 
[>e  altogether  dry,  and  (hew  no  Signs  of  moifture,  attboogh  we  heidit  fome 
pretty  time  with  the  cut  End  downwards ;  but  if  this  Separated  T^ig  was 
rver  fo  little  tipp'd  with  a  Knife  at  the  other  End^  it  would  forthwith  (hew 
Moifture  at  both  Ends :  the  (ame  Day,  late  in  the  Afternoon,  the  Weather 
lety  open  and  warm,  a  Twig  cut  off  in  like  manner,  as  in  the  Morning, 
vould  (hew  no  Moifture  at  aU  from  an]q>art.  But  I  have  fince  bfeen  convin- 
:ed,  that  'twas  rather  fome  unheeded  Accident  which  cauied  this  new  Mo*  A*  p.  ^i^s. 
ion  of  the  Sap,  than  merely  the  ftriking  ofl'  their  Tops. 

5«  Becaufe  Sap  is  faid  to  afcend  from  the  Root;  when  it  is  found,  toib.p.2Tij. 
Qove  in  twping,  I  lopp'd  oft'  certain  BraiKhes  of  a  Sycamore,  the  Morning 
retimes  of^a  hard  Froft  {Feb.  21)  before  they  would  bleed,  or  (hew  any  Sign 
f  Moifture.  And  not  willing  to  wait  the  change  of  the  Weather,  and  the 
lun'sHeat,  I  brought  them  within  the  Air  of  the  Fire  i  and  by  and  by,  as 
expeded,  they  bled  apace,  without  being  fenflbly  the  warmer. 

This  Eicperiment  repeated,  afforded  me  divers  Phenomena,  which  fol- 
>vr ;  knd  prov'd  almoft  an  univerfal  way  of  bleeding  all  forts  of  Trees,  e« 
ett  thofe  which  of  themfelves  would  not  Xbew  any  Signs  of  Moifture. 

I.  Poles 


1.  Poles  of  Maple,  Sycamore  and  Walnut,  cut  down  in  open  Weatber, 
and  brought  within  the  warmth  of  the  Fire,  did  bleed  in  an  Inftant.  Alfo 
Willow,  Hazel,  Cherryy  Wood-bine,  Blather-nut,  Vine,  Elder,  Barberry, 
Apple-trce,  Ivy,  &c.  Whicking  and  Egge-berry  Tree,  (/.  e.  Padus  T'beophrafli) 
tried  in  the  fame  manner  in  Craven, 

2.  Briar  and  Rafpberryrods  were  more  obftinate  j  Aih  utterly  refufed, 
even  heated  hot- 

;.  Branches,  that  is,  Poles  with  their  Tops  entire  and  uncut,  bleed  alfo 
when  brought  to  the  Fire  fide^  but  feem  not  fo  freely  to  drink. up  their  Sap 
again  when  inverted,  as  when  made  Poles. 

4., The  fame  Willow-poles  left  all  Night  in  the  Grafs-plot,  andretumy 
the  next  Day  to  the  Firctfide,  bled  afrefh. 

5.  Maple  and  Willok  Poles  bleed  and  ceafeat  pleafure  again  and  again,  if 
quickly  withdrawn  and  ballanced  in  the  Hand,  and  often  inverted  to  binder 
the  Falling  and  Expence  of  Sap ;  yet  being  often  heated,  they  will  at  length 
quite  ceafe,  tho  no  Sap  was  at  any  time  fenfibly  loft.  And  when  they  have 
given  over  bleeding,  that  is^  fliewing  any  Moifture,  by  being  brought  with- 
in the  Warmth  of  the  Fire,  the  Bark  will  yet  be  found  very  full  of  Juice. 

6.  An  hard  Ligature  made  within  a  quarter  of  an  Inch  of  the  End  of  a 
Wood-bine  Rod  did  not  hinder  its  bleeding  at  all,  when  brought  within  the 
Warmth  of  the  Fire. 

7.  Maple  and  Willow-Poles,  eSrc  quite  bared  of  Bark,  and  brought  to 
the  Fire,  will  fhew  no  Moifture  at  all  in  any  part. 

8.  One  Barberry  or  Pipridge-Pole,  bared  of  its  Bark  brought  to  the  Fire, 
did  (hew  MoiftUre,  from  within  the  more  inward  Circles,  tho  not  any 
from  the  outward. 

9.  Maple  and  Willow-poles,  eSrc.  half  bared  of  Bark,  would  bleed,  by  the 
Fire,  from  the  half  only  of  thefe  Circles,  which  lay  under  the^rk. 

.  10.  Maple  ami  Willow-poles,  (plit  in  two  and  planed,  wouldnot  (hew  any 
Moifture  on  the  planed  Sides,  but  at  the  Ends  only. 

^i  u  A  Pole,  of  Ivy  did  of  it  felf  exfudate  and  fhew  a  liquid  and  yellowilh 

'   Refin  from  the  Bark  and  near  the  Pith  ,-  but  when  brought  to  the  Fire-fide, 

it  bled  a  dilute,  thin  and  colourlefs  Sap  from  the  intermediate  Wood-O'r- 

cles. 

12.  A  Pole  of  Willow  (for  Example)  bent  into  a  Bow,  will  oufeitsSap 
freely,  as  in  bleeding  either  fpontaneoufly  or  by  the  Fire. 
j^,j^^      13,  One  or  both  Ends  of  the  Pith  of  a  Willow-Pole,  feal'd  up  with  hard 
*  Wax,  will  yet  freely  bleed  by  the  Warmth  of  the  Fire. 

14.  March  23,  1^7-fj  was  the  greateft  Froft  and  Snow  we  have  had  this 
winter  in  thefe  parts  about  Torky  when  fome  Twigs  and  Branches  of  the  very 
fame  Willow-tree  as  formerly,  andlikeyife  of  many  other  Willow-trees,  taken 
oft'  that  Morning,  being  brought  within  t-he  Air  of  the  Fire,  would  fhew  no 
Moifture  at  all  j  no  not  when  heated  warm,  and  often  and  long  turned. 

15.  Mai\2^  The  fame  Willow-branches,  which  theday  before  Wouldnot 
bleed,  and  were  thrown  upon  the  Grafs-plot  all  Night,  did,both  they  and  other 

new 
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new  cut  down,  by  the  Firc-fide  freely  (hew  Moiftiire,  zni  bleed  in  did 
Morning  upon  the  breaking  up  of  the  Froft. 

16.  Afli-Poles  and  Branches  that  Day,  and  the  Day  before,  would  by  the 
Fire  be  no  more  moift,  than  when  I  formerly  tried  them. 

17.  The  fame  Morning,  a  Twig  of  Maple  which  had  had  the  Top  cut  otf 
the  7th  of  Feh.  (and  which  then  bled)  being  quite  taken  off  from  the 
Tree,  and  brought  within  the  Air  of  the  Fire,  and  held  with  the  formerly 
cut  End  downwards,  did  not  run  at  all  at  that  End  f  but  held  on  in  that  Pof« 
ture,  it  did  run  apace  at  the  other  new  cut  End  uppermoft,  fo  as  to  (pring 
and  trickle  down« 

Note^  That  this  doth  well  agree  with  my  Experiments  made  the  Tear  be- 
fore at  Nottiniham^  where  I  obferv'd  Wounds  of  fome  Months  ftanding,  to 
bleed  apace  at  the  breaking  up  of  every  hard  Froft.  For  in  thefe  Parts 
there  hath  been  no  hard  Froft  this  Year ;  not  comparable  to  that  Year.  A- 
gain,  thofe  Nottingbam-Trtts  I  wounded  in  the  Trunk,  and  they  ftood  againft 
a  Bricks-Wall,  andthe  Wounds  were  on  the  fide  next  it ;  and  befides  had 
Horfe-dune  ftopt  in  all  of  them,  for  fome  Reafons,  which  things  did  un«* 
doubtedly  defend  them  much  from  the  Air  and  Winds,  and  kept  the  Wounds 
flill  green  and  open ;  whereas  the  Tops  of  thefe  Maple-twigs  fpoken  of  in 
die  laft  Experiment,  were  expofed  in  an  open  Hedge  to  the  Air  and  Winds ; 
as  alfo  the  1  Sycamores  here  at  Torky  mentioned  above  to  have  been  Wound- 
od  in  Nav*  1670^  and  not  to  have  fhew'd  any  (igns  of  Moifture^  for  that 
very  Caufe,  that  they  were  not  {reOx  ftruck  at  Bleeding  Times. 

LXI.  I  am  inclined  to  think,  that  there  is  fome  kind  of  Circulation  ofjj^^^- 
the  Juices  of  Vegetables ;  u  Becaufe  I  find,  that  all  the  Juice  of  a  Plant  is  stpf,  1^ 
not  extravafate  and  loofe,  and  like  Water  in  a  Sponge,  but  that  there  are  JJ;  ^  i;J^ 
apparent  VelTels  in  Plants  analogous  to  Veins  in  Animals,  which  thingf  is  p.im. 
moft  con{picuotis  and  clear  in  fuch  Plants,  whofe  Juice  is  either  white  or 
red,  or  Safiron-coloured ;  for  inftance,  in  each  kind  of  Juice  we  propofe 
JLaBuca  AttraSiliSyMdCheiidmum  ma/us,  2.  Becaufe  that  there  arevery  many 
Plants  (and  thefe  laft  named  are  of  the  Number)  whofe  Juice  feems  never  tq^ 
be  at  reft,  but  will  fpring  at  all  times,  freely  as  the  Blood  of  Animals^ 
upon  Incifion.. 

The  way  of  Ligature  by  metalline  Rings,  is  an  Bxpedient  I  have  not 
nfed ;  but  other  Ligatures  I  have,  upon  a  great  Number  ot  our  EmIipFiznts, 
not  without  the  Ducovery  of  many  curious  Pbanamena.  Thefuccels  of  an  Ex« 
periment  of  this  Nature  upon  Cataftnia  minor  LobeL  was  as  follows ;  I  tied  a 
Silk-thread  upon  one  of  the  Branches  of  this  Plant  as  hard  as  might  be,  and 
norbreak  the  Skin.  There  followed  no  greater  Swelling  that  I  could  difcem^ 
on  the  one  fide  of  the  Silk  than  on  the  other ;  altho  in  often  repeating 
the  Experiment,  fome  Silks  were  left  Hours  and  Days  unloofed  i  and  yet 
the  Dimjple  which  the  Thread  had  made  in  the  yielding  Branches;  had  a 
little  railed  the  immediate  Sides,  but  both  alike.  The  Plant  in  like  manner 
would  bleed  very  freely,  both  above  and  under  the  Tye.  This  was  alfo,  I 
thought,  very  remarkable,  amoogft  other  things,  in  this  Experiment,  that 

Vo1.il  Tttt  in 


ip  draw ipg  the ^ZQtwwd  about, the. .^r^af^jijil-fhovjBqrb^pw  thcTye,^ 
the  milky  juice  w6ulcl  fuddenly  fprii^  6ii£  pE,io|ini^fm^  Hp^es,  befide 
the  m^de  Orifice,  for  nj^rgtban  halt  an  Inch*  Above  and  below  the  Tye: 
which  feems  toar^ue,  that  tho  th^fe  was  no  Juice  intercepted ' in  appcar- 
ajw;€;j&-<m  ^ny  Twrgefcepce,  as  in  tb©  P^Pcefs  upon  the  Members  of  a  faa- 
^ifjyovA  Aniipal,  y^c'the  Y^it(s  were  foVvecTthroni^ed,  apd  full#  ^lat  i,  large 
Onfice  ^'4gnotruflicienjc  to  <Hfchai!ge.t^*|q(fdeh/^^  of  a 

fQme.way$",lti:eightn(ed  Juice.  .  . 


•1 


TbeDcfieut     LXHv  J.  ,To  groyc.that  the  Sap  dQCS  defcipijd « ]^inter,  I  have  obfervcd, 
ivinttXy  t[iat  the.  Graft  hatVinflu'enf€ieithe!r' to  W  Scock  :  nay» 


ftocks  grafted  withfomefprts  of  Fruits,,  whicl;^  the  Soil  liketh  not,  they. 


Treesv,  Afl'd.^fwrtber, .  bi?rtaia  ;f  iii  P^;my  <^hbJE*cvail^  ^tl^at  29  Pear-ftocks 
beiflg  Vi'ild^  grafted  ybu'p^  Vi^h  the*  raw  fort  of  Pear,  and  so  withaao 
ther,  the  Rqqtg.pf'eafch  of  ilieni  fjf^pnftfoj-tVy^Igcpw.alike,  andfothofe 
of  the*otheV.;,g^r|||wtl^^^^  as>he. Bare-Laud- 

Pear,  root  deep,  ana^airdo  10  :  l  hole  whole  Heads  are  bulny  ana  chick, 

\a.jKl  allure -^..^^Thisj^^^  Q^f.:tl^  A^j^v  <^^^  Eiuft 

cb^  feygwting  >  \^xi^'Qo^X^'mt,  \^^  but  by  tpq  intetqcjurfe  ,of  Sap,  which  it 

.       . . f W^yetli^r.o/ft;^^^  M tjU;  F W.^bp,, but.by;<^i5.r^^^^^^       Sap.    .  ^ 

*    "^^     Mg^(  •#$ftajtjf,r         W  .^^lli^,^^^].  ^4  '^\;X,h9  tes  iiv.  the  Branches 
^V^^o^y^rMJm^  the    ShH,-  Air, 

and  P!^ijis,.as  by-.th9,R9gtS;ir.op  ^e,  Ihcculqnt  §piL;  And  as  'the  Chan- 
lieis,  which  I  may  call  thfe  Conduits  and"  Strainers;'  of  feverfll.  StQcks> 
ap4i  ^IW  4mI|^  tbf  liwor  ^e  ma4e  by  fQve^ 

r«icl4}pd«.pf  W{^^  Pi^jr^ce  of  Stocks, 

aiidt  pl>.o..cPtering,  C^aw^^  TCi/^b^r,-  ^  alfo  from  the 

4iifecyig  I^e^ves,  if  ^^c(;umtel{^,hirp>ai5d^^aB4  coilfifiet^dy'  we  may  in  timQ 
B^hapfl  4ifcW€r  fp9^f ,parti^ul^P  ^  *v.^»?%',ft('  thq  jdiffexing^jSag,.  Fruit  and 

^  j^Ti^a^W 

l«ir.  Figure^   _.     ,     ^,  ^ ,, .  ^^.:j^  -^,1  ^ -v^^--;  — t -^-^ /.— ^--^^-4^^ 

fiz/^ts  aniiCra|p,vfirft  app^ing  m^fiie  Skiing,,  ^hich  Plant  wbuW  yield 
the  more  delicate^.ajid  which.thq  more  aufte/e  Fruit  apd  Liquor,  to  feveral 
J^'udsand  degrees  of.  De;iii:acy. J  and  Aufterity,  ,  Flatneis .  and  Infipidnefe, 


I'   ,    •    .     ii  .'..  •'  n     K     '  and 
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(omeEmatcyi  ftr'Sign,-  «« IcfiiV,  St  Gktai^bVt  Opdm«fito4<i  the  DdftoAtf^f 
8ap/'  B«.a»:farasIdW-&,  ^AiidM,  dettj^  thdDefte»rbf  Sip,'  f  me^arhvih 
the'vulgar  Senfe  of  that  Expreffion;  viz,,  the  mkin  (^Mtity  bfSap  whidi 
afeeAds- irt  thci  Spring,  ^aftd  is  gradually  hardened  -Iii(?o  Leaves,  Bloffom$, 
Fniicl'irtvberi  in  fe<^h''toftftitop-a^  theOj^r/t/fewin  ^xAm^^  is-dd- 

ftrtbttl'  by^-  Dr.  KMktHigiuA  '^Akthr^p^  i?hA^^  -'Tib'k  lifge^  QuMfltky  of  Sap, 
^i«h  is  ^Kpentfed' d*  'tU  Frbit  ^s^  G¥c^h^fr*e>hle-T*ces^  ^  Acdrrts, 
Waftuts,  Chfcfmits  ,•  and  Ihisrefufnsnbtto  th^Rrfdt  ift  VVinbr:  ¥et(^)fi- 
fi<ts  well  with  the  Scottmenc  of  rheCircttlationrof  theSapj  Which  in  fonie 
Seafotis  mzj  run'  tHfe  reUnl^pftore  fwiftfy.  tlia\i  m  other.        i 

LXIII.  1.  SofWc' Yeats^  ^<>i''I  mdde  a  few  Oblcrvations  'coiicernSog  the  >"''«' »» 
Veins,  or  fuch  DuUus's^-zs  kero  to  cofttaiadnd  carry  in  theihahe  nobith  fry^/d hi>: 
Juices  of  Plants  ;   and  I  am  of  Opinion  that  they  will  prove  Veflfels  analo-  m.  Ufttr, 
gous  to  our  htrfnane  Velks.    Tf.bfe  Pat ts  af  H  Pl^iit^  '^hi<5h-/>%  calls  by  °-7^-P-3*^*« 
the  ffaniei  of^f^e^a  artd  ><///tf,-  are  ndtWn^  tkfe  in  ft>y  dpialori,  b&t  what  Df. 
Gftfto  talis  Fvbi^cs  itld  Iftfcfttoen'es;'  or  ittie  ligilous  Body  ^iiJl^oVW  with 
th^at)  which,  he  talceS'td  be  the  Mftica!,'  tfcit  i^,  theWeral  EHftiaSions  of 
the  Grain.    Bwt  that  thefe  Veflilslr*  nbtaify  of  the  Pores  of  thelignoils 
Body  (co  ufe  the  Doftor's  Terms)  is  plain  in  a  trarifverfe  Gut  of  Angelica 
^yhifirdi  t9iagna^^0llatt^y'J,  B.  ^for  ex^ffiplej-^h*  Veins  thtrb-very  ckariy 
jnhe^v,th^itife1ve^fl3'feiiaWfciltl(^Vicw>'td  bediftind  from  fibres,' *  obftffva- 
bte' ifl  th^  Phv^eMhyifih  6t'  blie faitte  ^c'orTiGaf  Body  t^^^6/A\e^  Witb  thdM&lVe^; 
the  milky  jdticd  ftilllriRhg  befidfes,  and  nOt>iri  iity  I'ibrc. '  Alfo  itt^the  lllte 


pJainry  obfervablfe  in  the  SfmdXthim.CMtarJ,  nian^of  theJTf/JfVtetWftai  ht'.'' 

.    Further,  neither  are  tliey  phjbaWy  of  tiheNtmib^t'of  tfie  Fo'teiy  defci-Jbiea 

by'Dr.  Gmt',  in  the  coi^ticall  Body,  or  Pkh :  •  Not  fwreiy  t)f  thofe  Pb^es  -ex-, 

ttffldetlfcy  the^  Bfeadtiy  tuibaufethe  €6tfrfe''diF*the- JuiCeiia  tKfc1e>Vefl(Wl 

is:  by  thV  LcagtK  of  tffe'I^Iaiit :'  >d«f -I  ^lisH^'  f<ifriitltrtfes'  reriy  '^MWnly  tiiefea 

jfl'tli^Pfth  of  kdi-y'd-FemielVStaHf',  ftllbv^hg  tliem,WyDlffeafo«<Juiee'tftrt 

the  Length  of  the  Pith.-    It  i^em^ins,  thit  if 'Po're^j'they  ixp  of  thofe  PovcS 

<>f  the  cortical  Body,  that  arefiippofcd  to  be  extended  by  thfe  Length  therei- 

df ;  -  wWch  yet .  feem^  (to  me  aif  Jeaft) '  vHk  fenoft^h '-.  fi«t '  we  '  think-  thetit 

Veflels  invefled  xi'ith  their  bvw  pfb^fcr  MttobranfeS, ' ahaftigoliSt6  th«  Veinis 

of  <*ur  hutftarie  Body  ;  for  theffe'Rettfodi,'  i/  feccailfe -fht-y  ir6  to  be' found 

in  the  Pith,  and  fometimes  in  tR<J' c"6Vtica:i:Bbrfy'df»  i  PtAiit,-hotJtttc4odei 

-veichin  thecomnioa  Tunicie  of  any  PIbrts,  as  is  above  noted.    That  Fi*- 

t>res,  or  the  feminal  Roots,  are  clothed,  i&  mod  plain  in  fome  Plants,  as  in 

Tttt  a  Fern, 


(  691) 

TtmindGnimhmBairmhiJiSi  the  Fibres  of  the  former  are  coated,  at  leaft 
in  fome  Parts  of  the  Plaiit,  with  a  black  Skio,  in  the  Utter  iikewife  with  a 
red  one.  And  in  thefe  cafes,  had  they  not^  I  (ay«  their  own  proper  Mem- 
branes, we  fee  no  caufe  why  the  very  porous  and  fpongy  Body  of  the  Pith, 
and  Cortex,  fliould  not  be  in  all  Places  fiU'd  alike  with  the  Juice,  and  not 
rife  (as  moft  plainly  it  doth)  in  a  few  determinate  and  fet  Places  onljr,  that 
is,  according  to  the  Polition  and  Order  of  thefe  Veflels*  2.  Agam,  the 
Experiment  1  made  concerning  the  ESeSt  of  a  Ligature  on  QuMnia  mam 
nd.  jkfrm  LdM.  viz^  The  fudden  ijpringing  of  the  milky  Juice  out  of  infinite  Pores 
^•^  ^'-  befides  the  Incifion,  (th  e  Caufe  of  whioh  FhMmmm  I  take  to  be  the  direc- 
ted Veins  impetuoiifly  difchaning  themfelves  of  part  of  their  Tuice  within 
the  porous  Pagrmcbfrna  of  the  Bark;)  whence  it  is  probable,  that  if  there 
was  no  coated  Veflel  to  hold  this  milky  Juice,  we  might  well  expcft  its 
fpringing  upon  the  bare  Ligature,  as  when  we  fqueeze  a  wet  Spooge^  the 
external  Ci^icle  of  the  Plant,  as  this  Experiment  (hews,  being  aanaUy 
perforated. 

In  the  next  place,  it  is  veiy  probable^  that  thefo  Veflels  are  in  all  Plants 
whatfoever.  ror,  as  it  is  truth-like  of  all  the  other  fubftantial  Puts  of 
Plants  that  they  are  adually  in,  and  common  to  all  Plants,  tho  fpecifiedby 
divers  Accidents  in  Figure  and  Texture ;  fo  ol  thefo  Veins,  which  tho 
they  be  difcemable  moiUy  in  thofe  Plants  where  they  holddifcoloinrcd  lui* 
ces,  yet  we  may  very  probably  think,  that  they  are  not  wantii^^,  where 
the  Eye  finds  not  that  Afliflance  in  the  challenging  of  them.  And  in  tfaeife 
very  Plants,  where  they  are  leaft  vifible,  there  is  yet  a  time  when  cbe/  are, 
if  not  in  all,  yet  in  fome  parts  of  thefe  Plants,  plain  enough  to  the  naked 
Eye*  The  tender  Shoots  of  the  ^eater  and  lefier  Maple  in  Mof  are  foU  of 
a  milky  Juice,  nrix**  the  known  Liquor  of  thefe  Veins.  Again  to  this  pur* 
pofe,  if  you  apply  a  clean  Knife-Blade  to  a  tranfverfe  Cut  of  the  like  Shoots 
of  Elder,  the  gummy  Liquor  of  thefe  Veins  will  be  drawn  forth  into  vifi- 
ble Strings,  as  is  the  nature  of  Bird-lime,  of  the  Bark  of  itoUy,  or  the  Milk 
of  Cmapmia  mmr  Lohh  Further,  the  Leaf-ftalks  of  our  Garden-Rhubarb 
do  fometimes  (boot  (by  what  Accident  we  enquire  not  here)  a  tran^arcnc 
and  very  pure  chryftalline  Gum,  tho  the  Veins  that  held  th^^mmy  Juice, 
are  by  no  ordinary  means  vifible  in  them }  and  yet  by  coibpariag  the  Na-- 
tnreand  Properties  of  this  Gum,  with  that  of  the  Gums  of  other  Vraeta* 
Isles,  we  cannot  doubt  but  this  Giun  Rhubarb  is  the  Juice  of  thofe  Veins,  as 
well  as  we  are  afiured,  the  Gum  of  other  Vegetables  to  be  of  thetis,  ^by 
(he  fame  comparative  Anatomy,  Laftly,  we  think,  that  even  Miiflirooas, 
that  feemingly  inferior  and  imjperfed  Order  of  Vegetables,  are  not  exempt 
and  deftitute  of  thefe  Veins,  fome  of  them  yielding  a  milky  Juice^  hot  and 
fiery,  not  unlike  fome  of  the  Spurge-kind,  or  Et^lmiium. 

The  primary  ufe  of  thefe  Veins  is,  in  my  opinion,  to  carry  the  Suecw  mm^ 
trithis  or  Plants ;  becaufe  where  they  are  not,  there  is  no  Vegetation :  as  it  is 
feen  if  an  engrafi:ed  Branch  or  Arm  be  bared  and  fijripped  otf*  the  Clay,  (!rc. 

in 


'-4m.»     L    ^v.-lkti^^  >,      ^«%Mb .«>.».. 
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in  Jtini,  aD  the  Courfe  of  Vegetation  M^ill  appear  to  have  been  made  onfy  by 
the  Bark,  and  not  bythe  Wood,  that  is^  in  the  Place  only  where  thefe  Veins 
are.  A  fecoodary  UTe^  irthe.ricb-Furniture  of  our  Shops :  For,  from  thefe 
Veins  onlv  it  is,  that  all  our  vegetable  Dnigs  are  extraded,  and  an  infinite 
more  might  be  had  by  a  diligent  Inquiry,  and  fome  eafy  means  which  I  have 
DOtunfuccefsfiilly  put  in  praAice.  ^. 

To  the  foregoing  Oblervations  I  dull  h^  add  others  of  later  Notice ;  as  ii.^.p.ji32; 
the  Skin  of  a  Plant  may  be  cut  (heer  off  with  Part  of  the  fpongy  Parenchyma, 
and  nofigns  of  milky  Juice  follow,  that  is,  no  breach  ot  a  Vein :  Again, 
we  have  Uript  the  Plant  of  its  Skin,  by  pulling  it  up  by  the  Roots,  and  ex* 
pofing  it  to  the  wet  Weather,  until  it  became  flaccid  as  a  wet  Thong,  with-* 
out  any  Injury  to  the  VeinSy  which  yet  upon  Inciiion  would  freibly  bleed. 
Thefe  Experiments  make  againft  the  general  Opinion  of  one  only  Sap, 
loofely  pervading  the  whole  Plant,  like  Water  in  a  Sponge. 

In  the  tranfverfe  Cuts  of  Plants,  we  fee  as  it  were  a  'certain  Order  and 
Number  of  the  bloody  Orifices  of  difleded  Veins. 

We  obferve  alfo  in  a  Leaf^  which  we  take  to  be  the  fimpleft  Part  of  a 

plant, 

I.  That  the  Veins  keep  company  with  the  Ribs  and  Nerves  (as  we  vul- 
garly call  them)  and  are  diftributecl  into  all  the  Parts  of  the  Leaf,  according 
to  the  Subdivifions  of  thofe  nervous  Lineaments,  and  are  difpofed  with  them 
into  a  certain  Net-work  ,*  whether  by  Inofculations  or  bare  Contad  only^ 
we  pretend  not  to  determine. 

1.  That  in  a  tranfverfe  cut  of  a  Leaf,  the  middle  Fibre,  or  Nerve,  for 
example,  feems  to  yield  one  big  Drop  of  a  milky  Juice,  fpringing  as  it 
were  from  one  Vein ;  yet  the  Microfcope  plainly  Ihews  us,  that  there  are 
many  Veins  which  contribute  to  the  making  up  ot  that  Drop. 

}.  That  if  a  Fibre^  or  Nerve,  be  carefully  taken  out  of  the  Leaf,  the 
Veins  will  appear  in  it,  like  fo  many  fmall  Hairs,  or  Pipes^  running  along^ 
and  ftripping  the  Nerve. 

4.  That  thofe  many  Veins  are  all  of  an  equal  hignefs^  for  ought  we  have 
yet  difcemed  to  the  contrary. 

5*  That  tho  we  feem  to  be  more  certain  of  the  Ramifications  of  the 
Fibres,  wherein  thefe  Veins  are,  yet  we  are  not  fo,  that  thofe  Veins  do  any 
where  grow  left  and  fmaller;  tho  probably  it  may  be  fo.  That  which 
makes  ns  doubt  it,  is  the  exceeding  uiallneK  of  thefe  Veins  ahready ;  even 
^here  we  might  probably  expeft  them  to  be  Trunk- Veins,  and  of  the  largeft 
Size :  And  being  there  alfo  in  very  great  Numbers,  and  running  in  dired 
Lines  along  the  ribie,  we  goefs  that  one  or  more  of  them  may  be  diftribu- 
ted  and  hn  off  on  either  band,  with  the  Subiidvifions  of  the  Fibres,  and 
not  fttfier  any  Diminution  in  their  Bulk* 

6^  That  we  cannot  difcem  any  where,  throughout  the  whole  IMant  larger 
or  more  capacious  Veins^  than  thofe  we  fee  adhering  to  the  Fibres  of  the 
leaves ;  which  do  alfo  appear,  from  comparing  the  bleeding  Orifices  in  a 
tranfverfe  Cut.    1  have  foimd  it  a  difficult  and  laborious  Task  to  trace  and 

ttnravel them,  throughout  the  vhole  Plant. 

Our 
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Our  OjMoion  is,  that  thcfc  Veins  do  ftill  keep  c<»^iiy  with  tbcir  re* 
fpcftive  Fibres.  And  as  all  the  Fibres  of  the  Leaf  are  joined  in  the  Stalk 
of  the  Leaf,  and  thatStalk  explicatC'd  in  clothii^  the  Twig  or  Stem  of  the 
Plane  (which  we  take  to  be  the  Reafonof  the  orderly  breaking  forth  of  the 
Leaves)  fo  do  we  think  of  the  Veins,  their  perpetual  Companions. 

And  as  we  have  Hiid,  the  Fibres  of  the  Leaves  are  joined  in  the  Twig ;  (o 
are  thofe  of  the  Twigs  in  the  Bradches;  thofeof  the  Branches  in  the  Trunk 
or  Body  of  the  Tree.     The  like  alfoinan  inverted  Orderwefeein  to  obferVc  I 

in  the  feveral  Coats  and  Ramifications  of  the  Root.     This  the  feveral  Cir-  I 

cles  of  bleeding  Orifices  in  tranfverfe  Cuts,  fcem  to  confirm. 

But  moreover  in  the  Roots  of  Plants,  ii  a  fimple  Coat  be  feparated  and 
expofed  betwixt  your  Eye  and  the  Light,  the  Veins  appear  to  be:ftrangely 
entangled  and  implicate,  and  not  in  tjje  fame  ftmpfe  order  as  in  the  Lea^'es. 
The  like  we  think  of  the  Bark  of  the  Bodies  of  Trees,  which  we  caonot  dif- 
tinguifli  from  the  Roots  of  Plants  :  Tho  there  is  indeed,  fomething  (at  lead 
at  certain  Seafons  of  the  Year^  in  the  Root,  which  is  not  to  be  found  in 
any  part  of  the  Plant  befides- 

From  what  has  been  faid,  it  may  be  well  doubted,  whether  there  is  atif 
Sirmsy  or  common  Trunk,  into  which  all  the  Veins  arc  gathered!  Butrather, 
that  there  are  a  Multitude  of  equally  big  Veins,  each  exifting  apart  by  it 
fclf.  We  indeed  have  found  it  \exy  difficult,  fo  to  exhanft  the  Plant  of  its 
milky  Juice  as  to  kill  it,  tho  we  have  given  it  very  many  Incifions  to  that 
purpo/e.  Divers  other  Inftances  there  are,  which  fiavour  the  Di fcontinu* 
ance  of  the  Veins,  and  the  little  Relation  and  Intercoorfe  they  hsiVc  irith 
one  another  ,•  as  one  Branch  of  a  Tree  having  fair  and  well  grown  Friiit,  •  bcr 
fore  the  other  Branches  of  the  fame  Tree  and  Fruit  bloffora,  or  have  Leaves^ 
from  the  different  Situation  and  other  Circumftances  of  Culture,  the  indcr 
^nite  and  perpetual  Growth  of  a  Tree,  the  Cpn  governing,  cStc 

The  Snbftancc  of  thefe  Veins  fecms  to  be  as  truty  membranous,  as  ehfc 
Veins  of  Animals.  A  Leaf  will  not  give  way  and  beoxiiendcd,  tyuc  the  Vcias 
in  a-Leaf^  if  freed  of  all  the  woody  Fibres,  will  be  firerched  out  to  ohc  third 
iPart  at  leaft,  and  vigoroufly  reftore  themfelves  again,  juft  tibe  a  Vein,  Gnr, 
or  any  o?her  membranous  Duitus  of  an  Animal.  Again,  thefe  membranous 
Pipes  are  exceeding  thin  and  tranfparent,  becanfe  they  fuddenty  diCqjpear, 
and  fubfid?  aftgr  their  being  exhaiifted  of  their  Juide ;  aad^  pkrticulariy,  in 
that  we  fee  the  Liquor,  they  hold,  quire^tbro  them,  no  otherwife  'iikan  the 
Blood  thro  opr  Veins;  or  (in  Chelidomum  majm,  for  example^  a>Tinfiare 
of  Saffron  in  Chryftalline  Pipes. 

In  the  keeneft  Froft,  which  happmed  the  other  Winter,  we  difTe&ed  the 
frozen  Leaves  of  the  Garden  Spurge.-    Here  weobferved,  that  UI  the  Juice 

ibefides  that  which  thefe  Veins  hold)  was,  indeed;  fr^Mti  into  perfcS  hard 
ce,  aixi  to  be  expreffed  out  intfae  Figure  of  the  containing  Pores ;  but  the 
milky  Juice  w^as  as  liquid  as  ever,  tho  not  Co  brftlr  as  in  open  Weather. 
This  Experiment  we  take  to  be  good  Proof  of  the  Perfection  of  this  milky 
Juice,  aiod  that  it  hath  within  it  felf  fo  great  a  Degree  of  Ferraeniation,  that 
it  preferves  it  felf,  and  confequemly  the  *  whole'  Wane;  froM  tjhe'lbjones  of 
j  the 


k' 
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tho  Weather  :  that  is,  the  Plant  owes  its  Life  to  it.  Thus  we  have  feen  In- 
fers («as  Hexapode-Worms,  &C')  lie  frozen  upon  the  Snow  into  very  Lumps 
of  Ice  ;  and  yet  put  under  a  Glafs,  and  expofed  to  the  Warmth  of  the  Fire, 
they  qnkkly  recovered  their  Legs,  and  Vigour  to  efcape  ;  which  we  think 
could  Jiot  fee,  .unlefs  the  vital  Liquor  of  their  Veins,  as  in  this  inftance  of 
Plants,  had  been  untouched,  and  h'ttle  concerned  in  the  Froft.  Further, 
V-e  hence  alTo  urge  the  different  Ufes  as  well  as  Natures  of  thefe  Juices, 
ajid  loodc  upon  the  frozen  Icicle,  or  that  copious  dilute  and  limped  Sap,  as 
a^limencal ;  the  milky  and  not  frozen  Juice,  as  the  only  proper  venal. 

As  to  the  Motion  of  thefe  Juices,  thefe  things  are  certain : 

X.  .That  the  milky  Juice  always  moves  and  fprings  briskly  upon  the  open* 
ingj)f  aVein:  The  limpid  Sap,  but  at  certain  Seafons,  as  it  were  by  Acci- 
cteoty  *nd  not,  as  I  judge,  from  any  vital  Principle,  or  Fermentation  of  its 
own. 

2.  The  venal  Juice  hath  amanifeft  intefiine  Motion,  or  Fermentation, 
within  it  feJf.  Witnefs,  befides  what  hath  been  juft  now  faid  of  it,  its  con- 
trit>Uting,  and  the.  long  contfnuance  of,  that  Motion  to  the  moft  infenfible 
of  Liquors  ;  and  likewife  its  thick  and  troubled  Bleeding,  like  the  riflng  of 
Yeaft,  which  yet  in  a  few  Hours  after  ^drawing,  falls,  and  the  Juice  be- 
comes tranfparcnt,  as  the  Gum  of  the  Virginian  Rhus,  &c. 

We  think  indeed,  (according  to  the  Knowledge  we  yet  have  of  the  Parts 
of  Plants)  that  thefe  Juices  move  by  a  far  different  Contrivance  of  P^rts 
from  that  of  Animals;  not  yetheredifcovering  ^ny  uniting  of  Veins  into 
one  common  Truftk,  or  Pulfation,  rip  fenfible  flop  by  Ligature,  no  difference 
in  Veinfc,  dTc.  All  which  DifKculties,  notwithftanding,  may,  I'bope,  in  time 
be  happily  overcome,  and  the  Analogy  betwixt' Plants  and  Animals  be  in 
all  thinjgs  elfe,  as  well  as  in  the  Motion  of  the/r  Juice,  fully  cleared. 

There,  feem  to  be  in  Plants  manifeft  Afts  of  Senfe :  We  inftance  in  the 
fudden  fhrinking  of  fome  Plants,  the  frequent  clofing  aod  opening  of  Flow- 
ersv  iheioritic^l  erefting  of  the  Hekis  of  Poppies  from  a  pendulous  Poftiire, 
and  particularly  the  Vermicular  Motion  6^  the  Veins  when  expofed  to  the 
Air.  Again,  the  Veins  of  Pfanfs  may  indeed  be  different,  tho  at  prefeht 
ve  cannot  tell  wherein  they,  are  fo;  the  Arteries  within  our  Heads  are 
hardly  to  be  known  by  the  Eye  from  the  Veins.  Further,  there  are  natural 
^vid  (iinontaneoihS'Excretfons  or  venting  of  ft^evfluous  Moifture  p  Plants, 
vifible  and  conftant,  in  the  Cra^^n  Imptru\j  TRorel/a/Pingukfda,  &c.  As 
to  tbe  Li^ivtu/e,  as  it  hath  been  hitherto  appfted  by  tjs,  it  is  not  to  be  relied 
pn  for  tbe  difcovery  of  this  Motion ;  the  Veins  only  of  Plants  being  th^ 
Parts  probably  difiendable,  .      .       !<, 

.  ?/*LaftlVr  We  ihuft  either  take  that  away  from  the  other  Reafonsgiv^ii' of 
tJw;iioceliBty«of  the  Circulation  of  thefiJoddin  Animals;  viz...  The  liifidrlhg 
of 'its  breaking  and  clodding;  or  we  muft  grant  the  fame  Mptibn  to  the 
tenaljuicein Plants.  We  have  nndeniable  Experiments  to  (hew,  that  the  • 
venal  Juice'  of  Plants  and  the  Blood  of  Animals  agree  in  this,  That  thby 
both,  when  they  are  once  drawn  from  their refpeftive  Veins,  do  forthwith 
'  \  break 
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break  and  coagulate ;  and  that  che  Serum  ia  the  one.  asmtn  aaia  the^tu^ 
becomes  a  ftitf  Gelly  by  a  licde  ftanding.  And  thif V^e^ofE^SS 
ments  hath  taught  us,  that  probably  more  ufefiil  Preparations,  and  cercSr 
a  truer  A«al\/t  and  Separation  of  the  Parts  of  vegetable  Dnies.  mav  h« 
cffcfied,  whilft  they  are  in  bleeding  and  liquid,  thanafter  they  are  once  he- 
come  concrete,  and  have  loft  their  natural  Fermentadon. 

'"."^".T"'  u  r'Z^^  ^*'"1.°^^JT*  '^^'*'^-  Mr./,>?.r  oWerves  not  to  be  ramified. 
p.  ios:."    but  rather  Bundles  of  them  divancatcd,  reprefent  the  Nerves,  whkhS 

».*>  .     J^     f'°tVrA^  ^°,  ^°g«'}«^»°  fhat  which  feems  the  com^n  Trunk 
D.  ce^bro.  hkc  »  Buuch  of  Threads,  v.  hich  af ter  feparate,  and  are  variouQy  divaricaS 
and  thefe  Nerves  being  cut,  (brink  up  as  the  Veins  of  Plits,  as  Wh 
or  more,  than  do  the  Veins  or  Arteries  of  Animals  ^^ 

Dr.  mffis  obferves  alfo,  that  there  are  two  forts  of  Nerves :  One  arifimr 
from  the prrfrww,  fubfervient  to  voluntary  Motions,  which  prOperivbS 
longtotheFunaionsofSenfc;  the  other  fiwB  the  Or^^iftww,  fufeiJient 
to  the  involuntary  Moti<^,  which  chiefly  belong  to  the  Fundtons  of  V^ 
tation.  And  to  thefe  latter  feem  redoable  thofe  Ads  of  Seafe,  which  & 
Lifter  fpeaks  of,  in  Plants.  ^—^  imr. 


rtuett  tb* 
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S:«;  %  "?^"y  exfudatej  And  yet  even  that  Exfiidation  feems  to  be  often  a2S*S- 
^'.'u&Jf  witoo,  thatis,  by  a  Cancer,  or  fomc  other  fuch  Uke  chance. 
«.»»f.p.j«/.  And  yet  I  am  unceruin  what  to  think  of  the  ImaU  piimle  Blebs  and  V«,«« 
tobeobferv'd,  moreor  lefs,  on  all  the  i5r>/»enc»«  KinSTSd  on  rt^Th^ 
of  the  Flower,  and  the  Hairs  wh  ch  cover  the  Leaves  ^H^  inUkc^SS 
ner.  I  doubt  much,  whether  this  may  properly  be  call'd  an  exfoSSS 
wffifoSto  w^'*'  **  "°'    ^"  O^f^^-^^ion*  of  thofe  of  this  tSJ  ^ 

ftS        r  Tbe^".g^«f°  Lea^«.  next  encompaffing  the  yellow  Rowers  of  AA- 

Sf^"      famwn  Hj^cadesGer.  are  fet  with  very  fmall  roid  Blebs,  fuU  5  TmT 

p^e  Juice ;  as  are  likewife,  but  with  two  or  three  onlv    t£  ^  d  •  ^°^ 

topsof  theyeltowilh Leaves themfelves :  Yet  ArsSl  c«  dnr?^         ''?' 

Eye  difcover  any  fuch  diftinaVeiTels.  <4in *d^?'^'^  e  L^  ^^ 

^ntrtf^^^tthoVeV^X'^  "^^^'^  ^^^  ««  oT^e  jS^ 


the 
hath 


ly,  are  yet  obfervableon  thefe  very  rifing  Edges  too  of  ril*'5?,n?^^'"?' 
f&r  the  yellow  Flowers  themfelves  the  outloft  |Sn  LeJvef  Jl?^*^  ^^ 
mediately  cncompaffing  them,  have  but  a  few  p^le  Strioes  b»?  JL  -  „*"" 
Leaves  or  Flowers,  are  edged  with  fmall  «nX?»:„.  "f?.?.**"' '^/^Jtow 


f^frfcttm 
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Hyfericum  Afcyron  diSlum^  Caule  quadranguloj  J.  B.  In  like  manner  all  the 
Edges  on  the  oucfide  of  all  the  Leaves,  from  one  end  of  the  Stalk  to  the  o- 
ther  of  this  Plant,  are  very  thick  fet  with  purple  Bags.  Alfo  in  the  Flower, 
all  the  Threads  have  one  fingle  Bag  on  the  top ;  but  the  Flowers  or  yellow 
Leaves,  and  the  green  ones  encompaffing  them^  have  very  few  purple  Spots 
or  Screaks  vifible. 

Hypericum  fttlchrunt  Tragiy  J.  5.  Only  the  yellow  Flower-Leaves,  and 
thofe  green  ones  which  next  encompafles  them,  are  thick  edged  with  purple 
Blebs. 

Diverfe  parts  of  the  fame  Plant  have  diverfe  Faculties,  y.  C  P.  A.  I  add, 
that  diverfe  parts  of  the  fame  Plant,  yield  from  the  fame  Veins  different  co- 
loured Juices,  v.g.  the  Milk  in  the  Root  oi  Spondylium  Ger,  is  ofaBrim- 
flone  Colour  j  but  in  the  Stalk  white, 

Amongft  thofe  Juices  that  coagulate  and  are  clammy,  fome  there  are 
which  readily  break  with  the  Whey. 

In  the  middle  of  July  I  drew  and  gathered  of  the  Milk  of  LaShica  fyL 
cofta  fpinofa  C  A  which  it  freely  and  plentifully  afibrds.     It  fprings  out  of 
the  Wound  thick  as  Cream  and  Ropes,  and  is  white  ;  and  yet  the  Milk 
vhich  came  out  of  the  Wounds,  made  towards  the  top  of  the  Plant,  was 
plainly  ftrcaked  or  mixt  with  a  purple  Juice,  as  tho  one  had  da{h*d  or  fprin- 
kled  Cream  with  a  few  drops  of  Claret.    And  indeed  the  Skin  of  the  Plant 
thereabouts  was  purplifti  alio,  perhaps  with  Veins.    Again  in  the  Shell  I 
drew  it,-  it  tum'd  ft  ill  yellower  and  thicker,  and  by  and  by  curdled,  that 
is,  the  white  and  thick  cafeous  part  did  feparate  from  a  thin  purple  Whey. 
So  the  Blood  alfo  of  Animals,  whilft  warm,  remains  liquid  and  alike :  But 
lb  foon  as  cold  it  cakes,  and  has  a  Serum,  or  Whey,  feparated  from  it.    Alfo 
the  cafeons  part  of  the  Milk  of  Animals  is  glutinous  and  ftringy.     Further, 
this  Serum  came  freely  from  the  other,  by  iqueezing  betwixt  my  Fingers ; 
and  the  Curds  I  waCh'd  in  Spring-water,  which  became  immediately  like 
Cags  and  tough  (draw  this  Milk  immediately,  or  let  it  fall  oft' the  Plant, 
into  a  Shell  of  fair  Water,  or  other  Mknflruum ;  as  Vinegar,  S*  V.  Spirit  of  Vi- 
triol, or  Sulphur,  &c.)  and  remained  ftill  white  and  dry.  As  for  the  purple 
Whey,  after  a  Day's  Infolation,  it  ftifhed  and  became  hard,  and  was  eafily 
formed  into  Cakes, which  Cakes  were  yet  very  brittle,and  would  eafily  crum- 
ble into  Powder.    About  December  following  I  broke  one  of  the  Cakes  made 
of  the  cafeous  part  of  the  Milk  of  this  Plant  i  it  then  prov'd  very  brittle  and 
Ihined,  upon  breaking,  like  Rofin :  It  was  then  of  a  dark  brown  Colour  : 
Moreover,  it  burned  with  a  lafting  Flame,  like  Rofin  or  Wax ;  and  that 
being  melted  by  Heat,  it  would  draw  out  into  long  tough  Strings  like 
Bird-lime-    On  the  contrary,  the  purplifli  Powder,  which  was  the  Whey, 
if  put  into  the  flame  of  a  Candle,  would  fcarce  burn  with  a  flame  at  all, 
but  foon  be  turn'd  into  a  Coal.    Laftly,  The  purple  Powder  did  tafte  very  . 
bitter ;  whereas  the  cafeous  part  was  infipid  as  Wax. 

The  Milk  which  the  Trachelium  kind  plentifully  yields,  is  very  thick,  and 

prefently  curdles ;  the  ferous  part,  or  Whey,  being  of  a  brown  Colour.  Thefe 

Vol.  II.  U  u  u  u  Juices 
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Juices  fmell  foar^  foftiethihg  like  the  Slices  of  ^een  Apples,  which  hcve 
been  long  cut. 

The  thin  Milk  of  TithymaBus  Helhfcopius  Ger.  fprings  (tttly  and  plenti- 
fully 5  it  is  very  clammy  upon  the  Fingers ;  it  is  very  white  in  drawing  ; 
it  turns  upon  a  Lancet,  of  a  dark  bluiOi ;  and  indeed  it  is  both  of  the  Co- 
lour and  Confiftence  of  blue  skim*d  Milk;  made  up  with  Wheat  Flower 
into  Cakes,  it  fliews  it  felf  greafy  6r  oily,  aisd  fcarce  ever  dries  :  it  verjr 
hardly  breaks  or  coagulates*  I  kept  fome  of  it  pure  and  unmixt,  in  little 
Eflence-Bottles,  ftop*d  lightly  with  Cork  only ;  in  thefe  it  broke  in  procefs 
of  time,  and  the  Curds  were  eafily  to  be  form'd  into  Cakes ;  which  Cakes 
burn'd  with  a  lafting  Flame,  and  being  melted  drew  forth  into  Strings  like 
Wax ;  the  Whey  was  clear  and  like  fair  Water.  This  broken  Milk  in  all  my 
Bottles  was  very  corrupt  and  ftinking :  But  the  Cakes  I  made  up  of  tim 
Juice,  with  Wheat  Flower  and  a  little  Gum  Arabick,  dry\l  well,  and  kept 
iweet. 

>»c«-»4.       Other  clammy  Juices  there  arc,  which  do  not  let  go  a  Whey  when  they 

tl'iwtL   coagulate,  but  cake  altogether. 

f  tbeir  I  made  Cakes  of  the  fole  or  uomixt  Juice  of  Smchus  lavis^  &  offer,  with- 

^^*        out  any  Addition,  and  it  parted  not  with  any  Whey. 

Papaver  Rhens  Get.  bleeds  freely  a  white  Juice,  and  the  Heads  or  Seed- 
VefTels,  when  the  Flower  is  gone,  do  yet  bleed.  I  obferved  that  in  gather* 
ing  it  into  Shells,  it ^refently  tum'd  its  white  Coloulr  into  a  yellow  one  in- 
clining to  an  Orknge.  At  fim  Iprinjging  it  roaped,  or  was  but  little  clammy, 
and  fcem'd  to  be  very  liquid  and  dilute ;  yet  it  did  not  part  with  any  VV^hcy, 
but  grew  ftitffoon,  and  is  very  refinous  and  oily* 

Note^  The  Milks  or  Juices  of  Plants  feem  to  be  compounded,  and  mixt  of 
Liquors  of  different  and  perhaps  contrary  Qualities ;  fo  that  it  is  probable^ 
if  the  cafeous  part  (hall  be  Narcotick,  for  example,  the  Whey  may  not  be  fo  ; 
or  the  one  may  be  hurtful,  and  the  other  a  good  and  ufefiil  Medicament. 

Trogopogon  flore  luteo  y*  5.  yields  a  Juice  which,  upon  the  firft  fprii^ine 
from  the  Wound,  is  white  and  thick,  but  immediately  it  turns  yellow,  ana 
then  redder  and  redder.  It  is  of  no  unpleafant  Tafte  ;  it  is  fomething  glu- 
tinous and  oily,  and  parts  not  with  much,  if  with  any  Whey,  and  therefore 
it  is  eafily  formed  into  Cakes  atone. 

Cowvohuius  major  y>  A  Weeds  freely  a  white  Juice,  as  I  experienced  is 
the  middle  oiAuguft ;  not  only  the  Stalk  and  Leaves,  but  the  white  Flowers 
alfo  in  proportion  bldfcd  as  plentifully  as  any  part  elfe.  This  Milk  is  very 
fliarp. 

Sfffr^io^      There  is  alfo  a  Juice  of  a  Saffron  Colour,  which  Chelidonium  majus  Ger^ 

jH^^  wounded  freely  aftbrds.  This  Juice  breaks  not  with  a  Whey,  but  is  ea/ily 
formed  into  Cakes,  and  ft  iffens  in  the  Sun  :  It  is  thick^  and  of  the  confiftence 
of  Cream,  upon  the  fpringing  out  of  the  Wound. 

There  is  another  veify  clammy  Juice,  which  is  of  a  golden  or  yellow  Co- 
lour, upon  drawing ;  and  thisthe  Seed-Veflels  of  Centaurium  luteum  perjilia* 
turn  C  B.  in  July,  add  after,  even  where  the  Seeds  therein  contained  arc 
turned  black  and  ripe,  yield  plentifully  and  freely  enough.    (Thefe  Juices, 

which 
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which  the  Heads,  or  Seed-Veffels  of  Plants  aflfbrd,  may  be  thought  of  the 
fame  Nature  with  thofe  Juices  which  the  Pulp  of  Fruits  aflFords,  the  Pulps  of 
Fruits  and  thefe  exterior  Veflels  being  parts  equivalent ;   that  is.  Apples  for 
example,  are  nothing  elfe  but  the  Seed- Veflels  of  their  Kernels  ;)  It  is  li- 
quid upon  the  firft  drawing,  and  after  a  while  it  thickens,  parting  with  no 
Whey ;  (N^B.  I  call  this  coagulating  too)  and  this  is  of  the  Colour  of  Am- 
ber ',  it  flicks  to  one's  Fingers,  and  pulls  forth  into  Threads  like  Bird-lime  ; 
it  would  never  become  harder  than  very  fofc  Wax,  and  that  by  being  dry^d 
in  the  Shade  only  :  for  if  ever  fo  little  be  expofed  to  the  heat  of  the  Sun 
orTFire,  it  ftraitway  became  exceeding  foft.    But  as  for  the  Cakes  I  made 
up  of  it  and  Wheat-flower,  them  I  found  in  my  Cabinet  in  Winter  very  hard 
and  firm,  and  the  unmixt  Cakes  flill  foft*    Thefe  bum  with  an  unpleafant 
Smell ;  they  emit  a  laAing  Flame  ;  they  ftill  keep  their  Amber  Colour,  and 
draw  out  in  Threads,  in  burning  like  >Vax. 

To  this  we  may  add  the  yellow  Juice  which  the  Wounds  of  Angelica  fath 
"va  Park,  yield ;  it  will  not  harden  by  Infolation,  or  long  keeping  (tor  I 
have  had  an  Eflence-Bottle  of  it  by  me  thefe  two  Years)  yet  I  perceive  it 
ftiffeus,  and  will  draw  into  Threads. 

The  next  fort  of  coagulate  or  clammy  Juices  we  have  taken  notice  of,  are  Gimi/. 
Gums ;  and  fome  of  them  feem  long  to  abide  liquid,  and  perhaps  inflamable ; 
others  there  are  which  grow  hard,  and  are  not  to  he  kindled  into  a  Flame. 
They  are  eafily  to  be  diffolved  in  Fountain*Water,  (the  Gum  of  Rhubarb 
and  the  Leaves,  for  example)  and  do  fparkle  when  put  into  a  Flame :  Which 
two  Natures  argue  a  ferpus  or  watriffi  Part  in  them.  Again,  put  into  a 
Flame,  they  melt  and  become  as  it  were  liquid  and  dudile ;  which  (hews 
the  cafeous  part  in  them.  And  becaufe  they  will  not  flame,  it  is  an  Argument 
of  their  Leannefs,  and  Scarcity  of  Oil.  All  three  put  together  plainly  e* 
vince  Gums  to  be  coag;ulate  Juices. 

In  Auguft  I  have  oblerved  the  Clutters,  both  green  md  ripe,  of  Perkljme- 
Hum  Ger.  very  leaky ;  which  upon  nearer  and  heedful  Jnfpeftion  I  found  to 
be  a  thin  clammy  Juice,  or  liquid  Gum,  which  fell  down  upon  the  Leaves, 
iand  keeps  its  liquid  Form  there. 

Here  the  purple  Juice  feems  to  be  a  Whey  feparated  from  the  liquid  Gum : 
But  I  am  of  opinion  it's  a  diftinO:  Liquor. 

Ag^in  the  red  Threads  of  Rorella  end,  or  ^re  topped,  with  little  Bags  ; 
\^'hich  being  comprefled  do  yield  a  purple  Juice  (as  we  above  'noted  in  the 
Hypericum)  and  thofe  fmall  Buttons  on  the  very  tops  of  thofe  Threads,  are 
cncompafl'ed  with  fmall  tranfparent  Pearls  or  Drops  of  a  liquid  Gum.  They 
abide  in  this  Form  the  hptteft  Summer's  Day  like  Dew,  whence  alfo  the  Plant 
has  its  Name  i  and  upon  the  lead  Touch  cleave  to  your  Fxnger$>  and  draw 
out  into  long  Threads  like  Bird-lime. 

In  like  manner  a  liauid  Gum  (but  that  it  fiands  not  upon  fo  long 
Threads,  and  is  much  thicker  bedewed)  you  may  obferve  upon  Pinguicula. 
Note  weBy  That  the  fmall  Drops  and  Threads,  or  Hairs,  in  either  of  thefe 
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two  Plants,  are  to  be  feea  upon  the  uppermoft  Or  inmoft  Cidt  of  the  Leaf; 
and  the  utmofl:  and  undermoft  is  fmooth  or  void  of  them  ;  which  is  fome* 
thing  contrary  to  all  other  Plants  I  have  obferved. 

Methought  I  obferv'd  about  the  middle  oi  Auguft^  the  Chats  of  the  Alder 
to  be  gummy.  Perhaps  it  did  exfudate  from  the  Plant  it  felf ;  as  I  guefs  the 
Honey- Fall^or  gummy  Dew  to  be  obferved  upon  the  Leaves  of  the  Oak^drc. 
are  nothing  elfe. 
tUrdQumt.  The  American^  or  Indian  Rhubarb,  fown  in  our  Gardens,  is  the  only  Plant 
that  I  have  met  with,  or  ever  faw,  which  yielded  a  Gum ;  and  yet  becaufe 
it  is  of  the  very  kind  with  our  common  Sorrels  and  Lnfatha^  I  believe  it 
not  impoffible,  that  even  from  our  own  Store,  Herb-Gums  might  fomeways 
or  other  be  had.  I  fay,  that  oflf  the  Stalk,  or  indeed  off  the  Leaves  of  the  In- 
dian Rhubarb,  I  have  gather'd  an  Ounce  at  a  time  in  Jufte,  of  very  white, 
clear,  and  hard  Gum  :  In  both  thofe  Tears  I  obferved  it  to  flower  with  us, 
as  1670,  and  in  that  Year  it  did  not,  1669.  It  exfudates  from  all  parts  of 
the  Stalk  and  Ribs,  on  (Nate  weB)  the  underfide  of  the  Leaf  it  felf.  I  ga- 
thered fome  in  the  form  of  good  big  Drops,  others  as  tho  the  Stalk  had  been 
befmeared  with  it,  others  ihot  into  long  and  twifted  Wires,  or  Icicles. 
Moreover  I  obferved,  that  the  canker'd  Orifices  or  Places  where  the  Gum 
had  burft  forth,  might  be  followed  into  the  Stalk  with  a  Knife,  and  that  thro 
the  Skin,  in  certain  Places,  I  could  fee  that  the  Juice  within  the  Plant  was 
turned  gummy,  and  looked  clear  like  Ice. 
Cftt.  PI.  It  is  the  Experiment  of  Mr.  Ft/ber,  that  the  clear  and  defecated  Juices  of 

^"fiflTsV  ^^^  Plants  have  more  or  lefs  Rednefs  in  them.  Again,  that  the  dryed 
Root  of  Acetofa  (a  Plant  of  the  Family  with  Rhubarb,  which  may  well  be 
called  the  Indian  Sorrel^  or  four  Docken)  boiled^  doth  dye  Water  with  a  fair 
red  Colour.  And  I  have  obferved,  that  the  unripe  Seeds  of  Rhubarb  yield  a 
very  fair  and  deep  Purple,  I  mean  the  Husk  of  them*  ConHder  what  hath 
been  faid  above  of  RoreBa^  and  the  Hypericum  kind,  concerning  their  Purple 
Juice  yielding  Blebs.  Note^  alfo  here  to  this  Purpofe  what  we  have  fet  down 
above,  that  Rhubarb,  Sorrel,  &€.  do  when  they  decay  turn  red. 

The  Juice  extraded  from  the  Roots  of  our  Englijb  Rhubarb,  by  a  Tin&irc 
of  fair  Water  Aeam'd  away,  is  nothing  elfe  but  a  lean  uninflammable  Gum; 
and  tho  it  differ  in  Colour  (perhaps  »from  the  yet  woody  Parts  in  it,  as 
being  of  a  deep  Liver  Colour)  irom  the  exfudating  Gum,  yet  in  other  Na- 
tures, as  this  of  being  uninflamable,  dudile  in  the  Flame  of  a  Candle,  ts^c. 
it  agrees  with  it.  I  may  not  omit,  that  the  repeated  Cuts  I  gave  the  Stalk, 
en  Durpofe  to  have  the  Gum  that  way,  failed  my  Expedation.  This  Gum 
is  fweet,  or  rather  of  no  TaQe  at  all. 

To  this  purpofe  I  remember  in  Summer  time  to  have  feen,even  the  Juice 
of  Apples  fpontaneoufly  gellied  in  Languedocy  and  the  Apples  to  look  clear 
and  hard  like  Ice,,  whence  they  call  that  fort  of  Apple,  Pome  GeEeey  or  the 
frczen  Apple :  Tho  indeed,  it  be  nothing  elfe  but  the  breaking  or  coagola- 
ling  of  the  Juice  in  fome  Spots  of  it  j  for  it  is  rare  to  fee  one  of  them  all  o- 
vcr  fo. 

We 
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We  may  here  give  a  probable  Reafon  why  a  gentle  Infiifion  or  Maceration 
of  Rhubarb  is  a  very  lure  Purge,  but  the  Subftance  or  Powder  of  Rhubarb, 
or  aDecoftion  thereof,  will  have  a  quite  contrary  Effeft,  and  bind.  We  may, 
I  fay,  think  that  the  (harp  and  tart  Juice  in  Rhubarb,  wherein  its  purging 
Faculty  lies,  is  by  a  gentle  Infufioo  fo  extraSed,  that  it  turns  not  to  Gum  in 
our  Stomach :  for  I  cannot  think  that  the  four  Juice  of  Rhubarb  is  a  fpecifi- 
calJy  diftind  Liquor  from  the  Gum,  which  I  believe  to  be^only  an  accidental 
Coagulation* 

Green  Plums,  or  Sloes,  do  often  break  forth  with  a  Gum,  which  is  clear 
and  tranfparent ;  and  it  feems  to  haflen,  if  not  ripen,  at  leaft  the  red  Colour. 
I  have  cut  them,  to  the  end  that  I  might  have  gathered  Gum  in  the  Wounds  : 
which  indeed  I  did,  but  yet  long  after,  when  the  Wounds  feem*d  to  be  can- 
kered, and  that  but  in  a  Imall  quantity  to  what  they  voluntarily  fpend. 

Laur(hcerafusy  a  beautiful  Winter-green,  which  we  have  adopted  to  adorn 
our  Court- Walls  with,  yields  H  clear  Gum  very  plentifully  ,•  it  is  very  white 
and  very  clear. 

There  are  other  forts  of  Juices,  which  will  not  of  themfelves,  that  I  have 
obferved,  exfudate  out  of  the  Wounds  of  their  refpeftive  Plants. 

I  wrenched  and  wounded  the  Holly  the  latter  end  of  March,  and  yet  after ^^r*'  *^ 
fomc  Days  of  warm  and  open  Weather,  I  could  not  perceive  the  leaft  ftirring  J/?^ 
of  Juice :  The  latter  end  of  May  the  Bark  begins  to  be  full  of  Lime,  which 
you  may  try  by  prelling  a  piece  of  it  betwixt  your  Fingers,  and  when  you 
would  take  them  off,  the  Juice  or  Lime  draws  out  into  Hairs,  and  follows 
your  Fingers,  cleaving  to 'them  like  fmall  Threads, 

This  Lime  or  Juice  is  feparated  or  taken  out  of  the  Bark  thus  ;  peel  oS^irdMme, 
the  Bark  the  Months  of  May,  jfunej,  or  July;  for  then  it  comes  eafily  away,  ^u*  ^^*°^ 
and  moft  abounds  with  Juice  :  fioil  the  Bark  in  fair  Water,  until  it  be  io 
tender,  that  the  utmoft  thin  grey  Bark  or  Membrane,  peel  eafily  off,-  lay  it 
fo  peel'd,  and  cover  it  over  with  green  Nettles  or  Fern,  or  fuch  like.  5.  S.  S. 
in  a  Cellar  for  about  lo  Days,  where  it  will  ferment  or  rot,  and  become 
mouldy  :  Take  them  out  and  beat  them  well  in  a  Mortar  to  a  Pafle,  and 
roll  them  up  into  fmall  Hand-balls,  and  in  a  running  Spring  wafli  them  clean 
from  all  the  woody  or  flicky  Parts ;  which  is  effeded  by  pulling  and  teafing 
them.  But  Note  wet,  that  great  Care  is  to  be  taken  in  the  waffling  of  the 
Balls  ,•  for  befides  that  they  muft,  if  poffible,  be  forthwith  wafhed,  the 
Lime  will  all  get  from  you,  except  you  fo  order  the  matter,  by  engaging  it 
with  your  Fingers,  that  it  entangle.  You  would  imagine,  that  upon  break- 
ing one  of  the  Balls,  that  there  was  little  or  no  Lime  in  them,  fo  freely  they 
moulder  and  crumble.  After  it  is  once  engaged  throughly,  it  will  endure 
wafhing ;  and  the  clearer  you  take  away  the  woody  Parts,  the  better    it 

is. 

In  cutting  the  tender  Tops  of  Elder,  the  latter  end  of  May,  there  will  a 
ftringy  Juice  follow  your  Knife,  and  draw  out  in  Threads,  fomewhat  like 
Bird-lime,  or  the  Jaice  of  Holly  :  It  feems  to  be  in  certain  Veins  jiift  with- 
in the  Circle  of  TeetK  or  Wood. 

Farther, 
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t>iijywicff.  Further,  the  differed  Veins  of  many  Plants  aflford  us  Oil,  that  is,  foch  a 
Juice,  which  being  rubb*d  betwixt  ones  Fingers,  is  not  at  at!  clammy,  but 
makes  them  greafy  and  gHb.  Some  of  it  ftilens  not,  as  fiir  as  I  have  yet 
experienced;  yet  I  believe  it  to  be  coagulate  and  mixt. 

We  will  inftancc  in  the  Juice  of  Helenhm,  five  Enula  Campanay  J.  B.  Toa 
may  take  itoflf  with  a  clean  Knife,  whereon  it  looks  like  Oil  mixt  with  Wa- 
ter ;  that  iSy  the  thin  or  dilute  Juice  of  the  Plant,  fpringing  up  out  of  the 
Wound,  together  with  the  Oil.  The  like  Experiment  may  be  made  upon 
Cicuta.  The  Juice  of  Angelica  fativa  Park.  I  found  altered  after  a  Year's  keep- 
ing, and  grown  very  Limy. 

T'apfus  barbatus  Ger.  If  you  ftrxp  oflf  the  Leaves  in  June^  it  fcems  to  yield 
an  oily  Juice,  but  very  much  thinned  w  ith  the  watery  one.  It  fprings  free- 
ly enough ;  it  is  of  a  dark  green  Colour,  and  I  took  it  in  Wheat-flower,  and 
made  it  up  in  Cakes. 

Alfo  the  Fniits  of  many  Plants  aflford  Oil,  as  Olivd^  Baeca  Lattri,  Neder£^ 
jfuKiperi,  Cornus  Rmtina,  &c. 

The  Pulp  of  moft  Seeds  feem  to  abound  with  this  oily  Juice,  and  at  fome- 
tim^e  before  their  Maturity  it  is  liquid  and  vifible  in  them,  in  the  Form  of 
a  Milk. 

Helleborusnigtr  fyl.adulterinusy  etiamHyemevirens^  7.  JB.  The  Seeds  of  this 
PIant,the  latter  end  of  May^zxe  very  milky,and  by  Infolation  are  eafily  form'd 
into  Cakes,  which  are  yet  very  oily ;  and  being  long  kept,  I  have  expded 
to  the  Flame  of  a  Candle,  which  they  received  and  burnt  freely ,-  fparkling 
not  very  much^  and  not  then  neither  being  clammy  at  all.  One  thin^  I  muu 
not  omit,  that  this  Milk  or  Juice  of  the  ^eds  is  of  a  very  fiery  and  ftinging 
Nature  i  for  where  I  cut  the  Seeds  out  of  the  green  Pods,  they  ftruck  my 
Eyes  no  otherwife  than  Onion  is  wont  to  do.  Moreover  the  tops  of  my  Fin- 
gers, which  were  wetted  with  this  Juice,  did  boaken  and  ach,  as  when  after 
extreme  Cold  one  has  the  Hot- Ach  in  them ;  and  that  Pain  continued  in  diem 
for  feveral  Days :  at  length  the  Skin  of  my  Fingers  End  peelM  oflf. 

Diacodium  Album  is  a  Medicament  of  the  Seeds  of  Poppey. 
^«'-  There  are  other  oily  Juices,  which  after  Coagulation  harden  and  are  callM 

Rojitt ;  and  fuch  our  Ivy  yields  abundantly.  Hither  alfo  may  be  refer*d  the 
Juice  of  Juniperus  vulgaris ^  baccis  farvis  furpureis  J.  B.  which  is  a  hand  6t 
Juice,  and  not  much  gummy. 

In  the  Chops  of  Ivy  made  in  March,  there  did  exfudate  a  thick  matter  like 
Barm,  yellowiHi  and  greafy :  It  melted  like  Oil  betwixt  my  Fingers,  not  ha- 
ving the  leafl  clamminefs  then  perceivable.  In  procefs  of  time  it  hardened 
andcrufted  on  the  Wounds  like  coarfe  brown  Sugar.  It  bums  with  a  lailiag 
Flame,  and  fmells  very  ftrong. 

Alfo  on  the  topmofl  Leaves  of  LaEluca  fyl  Cofiajpinofa  C.  B.  In  July  many 
fmall  Drops  or  Pearls  of  an  oily  Juice,  like^coagulated  and  hardened 
Rofin,  are  plain  to  be  difcerned,  especially  with  a  fingle  MicroTcope  :  They 
are  of  an  Amber* Colour^  apd  tramparent ;  caiily  to  J^e  wiped  off^  as  be- 
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Jog  an  oily  Juice  exfudated.  And  I  am  of  the  mind,  tliat  even  the-blue 
Flower  of  ripe  Plumbs  is  nothing  elfe  but  a  fine  refinous  Coagulation  pf  the 
cranfudated  Juice, 

On  the  under  fide  of  the  Leaves^  and  all  over  the  Stalk  of  Bonus  Henrkus 
y.  B.  do  ftick  infinite  fmall  tranfparcnt  Pearls :  thofe  clear  Drops  are  hard  to 
the  Touch,  and  feel  like  greafy  Sand  ;  not  clammy,  and  therefore  it  was 
well  called  unduous  by  C  B.  and  we  put  this  fpontanoufly  exfudated  Juice 
amongft  the  refinous  Coagulations* 

The  Juices  of  Plants  are  alfo  varied  and  diftinguiflied  by  Fermentation. 
And  not  only  the  Juices  of  Fruits  are  to  be  wrought,  or  fet  a  working ;  as  of 
the  Apple,  Pear,  Briar,  Grape,  &c.  as  is  well  known :  But  there  is  an  arti- 
ficial Change,  viz,.  Malting,  to  be  made  even  in  the  Seeds  of  Plants,  fo  as 
to  make  them  fpend  fi-eely,  or  let  go  their  Juices,  and  communicate  them  to 
common  Water,  and  receive  a  Ferment :  alfo  the  Juice  of  the  Roots  of  (?//yr- 
rhiza  will  ferment :  alfo  the  Juice  of  Cane,  as  Sugar.  Again,  the  tapped 
Juices  of  Vegetables  (wherein  my  Obfervations  are  limited)  are  fufcepti^ 
tible  of  a  Ferment.    As  for  inftance } 

The  2ift  of  Jpr.  i66$.  about  8  in  the  Morning,  I  bor'd  a  Hole  in  the 
Body  of  a  fair  and  large  Birch,  and  put  in  a  Cork,  with  a  Quill  in  the  mid- 
dle :  After  a  Moment  or  two  it  began  to  drop,  but  yet  veryloftly :  Some  5 
Hours  after  I  returned,  and  it  had  fiU'd  a  Pint  Glafs,  and  then  it  dropped  ex;- 
ceeding  fad,  'uix,.  every  Pulfe  a  Drop.  This  Liquor  is  not  unpleafant  to  the 
Tafie,  and  not  thick  or  troubled  ;  Tet  it  looks  as  tho  fome  few  Drops  of 
Milk  were  fpilt  in  a  Bafon  of  Fountain-Water.  There  are  many  ways  of 
fermenting  or  fetting  this  Juice  a  working,  that  is^  of  keeping  it  from  coa- 
guating. 

The  Maple,  both  that  which  is  mifcaird  the  Sycamore,  and  the  lelTer^ 
bleed  a  fermentable  Juice  copioufly,  in  the  breaking  up  of  hard  Frofis. 

Alfo  the  Willow,  Walnut,  Poplar,  Whicking,  are  all  faid  to  bleed  in  their 
Seafons  a  vinous  Juice. 

To  extrad  the  Juice  of  Vegetables,  as  Opium,  for  example,  (as  is  ufual 
in  the  beft  Preparations  and  Methods  of  making  Laudanum)  with  Spirit  of 
Wine,  is  not  probably  to  feparate  any  one  part  ot  that  coagulate  Juice  from 
the  other,  as  the  Serum  or  Whey  9  for  example,  from  the  cafeous  part  of  the 
^uice,  but  only  to  depurate  or  defecate  the  Ofium ;  For  S.  V.  fays  Mr.  Boyle, 
nvkll  diffolve  Gum.  Lace.  Benz^oin,  and  the  refinous  Parts  of  JaBaPy  and  even 
of  Guaiacum,  which  are  Coagulations  and  mixt  Juices ;  and  the  fame  we  may 
4:hink  of  the  Juices  that  are  extraded  by  5«  V.  from  other  Herbs  that  are 
mixt. 

Alfo,  thofe  other  ways  of  roafting  and  drying  Juices  upon  Plates  over  a 
.gentle  Fire,  until  they  will  rub  to  Powder,  gives  no  great  Satisfaction  to 
me,  that  the  Narcofis  of  Opium^  for  example,  is  gone  or  feparatcd,  becaule 
the  dry'd  Juice  lefs  offends  the  Nofe ;  that  is,  fmells  not  fo  ftrong. 

The  Whey  of  LaEt.fyL  will  be  only  diflblv'd  in  cold  Water,  the  Curds 
Avholly  refufing  to  mix  with  it  :  So  that  fimple  Water  perhaps  is  the  beft 

AlerMruujny  and  really  fenarates  what  S.  V.  only  depurates. 

^  lOCV,  That 
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u'meluk!  LX V.  That  Plants  of  the  fame  Figure  or  Likenefs,  have  for  the  genera- 
M^'cUff!  lity  much  the  fame  Virtues  and  Ufe,  will  not  be  thought  an  improbable  Coo- 
nrUit^''  i^^"^^>  *f  ^^^  confider  that  the  Organsand  Strufture  of  all  Plants  of  the  fame 
r/vetbehkf  Family,  or  Clafsi  muft  have  much  the  fame  Vcflels  and  DuBhs's  to  confum- 
jSr  u*  vt  ™^^^  ^  regular  Formation ;  and  confequently  the  Juices  circulated  and 
tivcr.  n.  ^'  ftraincd  thro  them,  cannot  be  very  heterogeneous  ;  and  that  as  for  the  moft 
»//.  p.  ^h'  part  the  Scent  and  Tafte  have  great  Affinity,  fo  of  courfe  their  Virtue  like- 
wife  cannot  be  very  diflbnant. 

I.  As  for  inflance,  the  Tribe  of  umbelliferous  Herbs.    It's  the  property 
of  thefe  Herbs  to  have  the  Pofition  of  their  Flo\ver*branches  to  proceed  from 
oneBafis,  or  Center,  'which  expand  themfelves  into  an  Umbel,  whofe  Flow- 
ers confift  of  y  irregular,  or  rather  unequal,  (that  is^  differing  in  (hape  and 
bignefs)  pentapetalofe  Leaves,  from  whence  their  Seed  are  produced,  which 
are  naked  or  double,  or  by  their  fplitting  feem  fo.    This  Genus  I  generally 
obferve  to  be  endowed  with  a  carminative  Tafte  and  Smell  ,•  they  arc  pow- 
erful Expellers  of  Wind,  and  are  therefore  good  in  all  flatulent  Difeafes, 
and  of  great  Ufe  in  the  Cholick,  cStc.    To  inftancc  a  few,  for  example,  as 
Anife,  Caraway,  Cummin,  Angelica,  Smallage,  Parfly,  Lovage,  &c.  The 
greateft  Virtue  of  thefe  Plants  lies  in  the  Seed^  and  next  in  the  Roots,  and 
in  the  Leaves  of  fome  few- 

2.  The  Plama  Gakata  and  VerftciUatx  are  a  Family  of  Plants  which  bear 
their  Flowers  in  Rundels  or  Whorles,  at  more  or  lefs  diftances  round  the 
Stalk,  whofe  monopetalofe  Flowers  (if  we  may  fo  call  them,  bei  ng  fuch  at 
the  bottom)  being  tubulofe,  contrary  to  the  laft>  are  generally  divided  into 
5  unequal  Segments,  as  the  Umbels ;  but  with  this  diftindion,  that  the  two 
greater  Petalay  or  F|ower*Leaves  in  this  Tribe,  are  fometimes  above,  and  o- 
ther  times  below ;  whereas  the  other  are  conftantly  the  fame ;  that  is,  always 
lie  in  the  fame  Place,  being  expanded  on  a  flat  or  plain  Surface.  The  Flow- 
ers of  our  verticillated  Plants,  from  the  different  Pofition  of  their  Petalay  are 
therefore  diftinguifli'd  under  the  Flores  Galeata,  feu  Labiata.  The  Calyxy  or 
the  Cafe  to  the  lower  or  tubulofe  part  of  each  Flower,  ferves  alfo  for  its 
Seed- Veffel :  In  the  bottom  of  which  is  contained,  in  all  I  have  yet  obferv'd, 
4  Seeds  fet  clofe  together  upon  a  Plain,  which  Nature  lets  fall  out  when 
ripe,  the  Husk  being  always  open,  and  commonly  divided  into  5  Points^ 
adequating  the  Segments  of  each  Flower.  The  Sovereign  Balm  of  thefe 
Herbs  chiefly  confifts  in  the  Leaves  and  Husks,  rather  than  the  Flowers. 
My  reafon  for  giving  this  Preference  to  the  Husks  of  this  Tribe,  before  the 
Flowers,  contrary  to  all  Authors,  are,  becaufe  I  commonly  obferve  }the  Oi- 
lyce^  are  the  chiereft,  if  not  the  only  part,  on  which  I  find  its  vifcous  or  ful- 
phureous  Particles  to  adhere  ,•  this  you  may  very  eafily  perceive,  not  only 
by  its  much  ftronger  and  penetrating  Smell,  but  by  the  clammine/s  of  this, 
far  beyond  the  other  Parts,as  is  very  apparent;  particularly  in  the  Husks  of 
Sage  and  Clary.  And  if  with  Spirit  of  Wine  you  make  a  Diftillation  of  thefe 
alone,you  will  find  them  much  ftronger  than  from  a  greater  quantity  of  Flow- 
ers only  ,-  which  being  of  finer  and  more  volatile  Parts^  are  only  capable 

of 
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of  retaining  what  the  Vicinity  of  the  ftronger  and  thicker  Texture  which 
the  Calyces  are  compofed  o(,  and  can  without  prejudice  eafily  communicate 
to  thetn. 

I  look  upon  the  generality  of  this  Tribe,  to  be  a  Degree  warmer  than 
thelaft ;  and  their  Heat  confequently  to  approach  nearer  to  the  Ar&nuua^  or 
Spices,  than  the  Carminatives ;  and  the  Effeds  thereof  to  be  more  peculiar- 
ly appropriated  to  fuch  nervous  Difeafes  as  are  more  intenfe,  and  the  Un- 
hellijera  cannot  fo  quickly  reach,  t//«,.  Apoplexies,  Epilepfies,  PaUies,  tfc.  in 
ivhich  cafes  our  Lavender,  Rofemary,  Sage,  Stachasj  and  fome  others,  are 
Simples,  which  all  our  ancient  Phyiicians  in  thefe  ftubbom  Difeafes,  have 
very  much  applauded.  And  we  ought  not  to  forget  Mint,  Baum,  Penny-royal^ 
Savory,  Thyme,  Hy  flop,  Marjoram,  Bafil,  Origanum,  Dittany  of  Orete^  Ma- . 
rum  or  common  Maftick-Thvme,  with  Martm  Suriaapn,  and  fome  other. 

J .  We  proceed  next  to  thofe  Herbs  which  have  a  tetrapetalofe  regular 
Flower ;  (by  Regular,  I  mean,  fuch  as  have  4  equal  Petala  in  each  Flower.) 
Thefe,  in  relation  to  their  Seed-Veflels,  are  fubdivided  under  two  Heads, 
viz..  Siliquofay  and  Capfulata  ;  being  fuch  as  have  their  Seeds  contained  in 
long  or  Ihort  Receptacles,  as  Pods  or  Capfules.  The  mod  eifential  Virtue 
and  Ufe  of  the  Herbs  of  this  Clafs,  I  obferve  are  more  particularly  in  the 
Leaves  and  Seed ;  and  next  them  the  Roots,  and  if  any  Parts  are  flighted, 
they  are  the  Flowers  and  Pods. 

The  Leaves  are  more  particularly  ufed  in  the  Water  and  Garden- Creffes, 
Sea  and  Garden  Scurvy-grafs,  Hedge*muftard,  Iberis^  or  ^c/^iVaCreffes, 
Lepidium,  Piper itis  Officinarum,  Cardaminey  Burfa  Paftmris^  &c.  To  which  may 
be  added,  our  Cabbage^  Coleworts,  Savoys,  Sprouts,  &c.  which  are  of  this 
Tribe  alfo. 

Others  of  this  Family  that  are  more  peculiarly  eminent  for  the  Virtue 
contained  in  their  Seed,  are  the  common  Muftard  and  R^^,  the  T%lapfi 
Diofcoridis  or  Treacle-'muflard,  the  Eruca  or  Rocket)  and  Sophia  Cbirurga^ 
runty  or  Flixweed ;  the  Seed  of  which  laft,  I  am  informed,  hath  fome  Years 
pail  been  ufed  by  feveral  People  in  the  North  of  Efigland,  for  the  Stone  and 
Gravel,  with  very  good  Succefs. 

We  come  now  to  the  Roots,  2  or  3  of  which  have  gained  no  fmall  Re« 
pute,  as  well  in  Diet  as  Phyfick,  viz,*  the  Radiihes  both  Garden  and  Spanijb, 
(which  is  the  large  black«-rooted)  as  alfo  the  Wild  or  Horfe^Radiih  ^  and 
to  thefe  the  round  and  long  rooted  Tumep  muft  be  added. 

Moft  of  this  Tribe  I  find,  tho  they  are  very  hot  like  the  2  laft,  viz..  the 
UmbeBifera  and  VerticiUatay  yet  they  exert  their  Power  in  a  much  difterent 
manner,  to  v  it,  by  a  diuretick  volatile  Salt;  and  are  found  moft  preva- 
lent and  eflfeaual  in  Chronick  Difeafes :  as  the  Scurvy,  Dropfy,  Gout, 
Jaundice  and  other  ill  Habits  of  the  Body,  where  the  Blood  is  vitiated, 
rather  in  its  Particles  than  irregular  Motion ,-  carryii^  oflf  its  Impurity  by 
a  diuretick  Difcrafisy  or  Difcharge  of  the  ofifending  heterogeneous  Salts 
therein  contained ,-  and  confequently  by  Purification,  difpoung  of  it  to  a 
better,  or  more  fane  Difpofition. 

Vol.  ir.  X  X  X  X  LXVI. 
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ibe  ffpar^*  LXVI.  In  thc  midft  of  Marchy  An  166^.  I  made  a  Sedion  of  tbe  Rinds 
%rTrcuf  of  Afti ;  and  of  the  Tree  faldy  cali'd  Sycamore.  The  firft  Sedion  of  each 
nitldVotbc  of  the  Rinds  was  fquare,  whereof  3  Sides  were  cut,  the  4th  uncut.  Thc 
ch''' ^^r^'  Succefs  was,  that  the  whole  Bark  did  unite,  by  binding  it  ^itfa  Packthread, 
n.2V.p.4j3.  leaving  a  Scar  in  each  of  the  fides  cut, 

I  Then  I  cut  off,  and  fe;parated  entirely  from  the  Tree,  feveral  Parts  of  the 
Bark,  fome  fhallowcr,  leaving  part  of  the  Bark  on;  others,  to  the  very 
Wood  itfelf:  both  in  the  Trunk  and  Branches,  froman  Inch-fquareto  lefs 
Dimenfions,  and  fome  of  them  I  bound  clofe  witl\  Packthread,  all  which 
were  feparated,  a  new  Rind  fucceeding  in  their  Place.  Some  I  covered 
over,  beyond  the  plac^  of  Incifion  with  a  Diachylon  Plafter,  and  tied  them 
faft  with  Packthread. .  All  which  thus  bound  and  plaftered,  did,  within  the 
Space  of  3  Weeks,  firmly  unite  to  the  Tree ;  not  without  fome  (hrivelliog 
of  the  outward  Skin  of  the  Bark,  and  alfo  with  fome  fhrinking  in  each  fide, 
where  the  Incifion  was  made,  where  alfo  appeared  in  each  of  the  Interftices 
a  Scar.  But  tying  the  fame  about  Mchaelmas^  and  in  the  Winter  S^/bo, 
at  neither  of  thefe  times  any  Union  could  be  made  of  the  Bark  to  the  Tree; 
I  fuppofe  it  was  becaufe  the  Sap  mounted  not  fo  vigoroudy,  and  in  fudi 
Plenty,  as  in  the  Spring  Seafon. 

Some  Branches  of  the  foremen.tioned  Trees  were  decorticated  rouiidy  and 
where  no  Union  was,  there  certainly  followed  a  withering  of  the  Branch 
beyond  the  Place,  where  .the  Sedioq  was  made. 

I  alio  feparated  a  Twig  from  the  Branchy  by  cutting  of  it  flopingi  for  the 
better  faftning  of  it  to  the  Branch  again.  This  Twig  I  exa&ly  fitted  to  the 
Branch  from  whence  'twas  cut,  in  the  fame  Pollute  it  before  grew  in.  I 
firmly  bound  it,  and  covered  it  with  Diachylon  Plafter.  The  Succeds  was, 
that  in  3  Days  time   the  Twig  that  was  cut  otf*  withered. 

•      '        •  . 

^I^nlt.  LXVII.  Nutritii  fucci  Plantaram  motum  explor^turus,  in  iaultiplicibns 
tungthe  variifque  Arboribus  corticem  vinculo  vel  circumfione;  avulfa  ejuHem 
j^';""^^^^^  portiorie  tentavi;  &  Plant*  fuperior  portio,  ultra/a7.  feaionem 

Maipi',  n.  *  perpetuo  intumuit,  debitumque  fortita  eft  augmentum,  interior  vero  nal- 
itfi.p.d+x-ium  adepta  incrementum,  folas  interduni  dedit  gemmas.  Hanc  eandcm 
fedionem  in  huxniliori  trnnci  parte,.  &  in  ra,dicibus  ipfis  excitavi,&  perpe- 
tuo fuperior  truncivel.radicum  pars ihfigxlitpr  intpmuit,  &abhac  radicu- 
lar copiofe  emanarunt,  inferior  yero,  reliquaque  radicis  portio  frequenter 
gracilefcendo,  tandem  contabuit.  Qjiare  Confirmare  vidctur  nutritii  fucci 
refluus  motus  ab  extremis  ramis  ad  ultimas  ufque  radices ;  unde  inrercepto 
alimenro,  compreffione,  vej  laceratione  vaforum,  remotiores  Plants  par- 
tes folitortongaudentalimento;.tiimofque  ex  relabente  fucco  cxcitaoir  : 
propagatur  autem  a  foliis  ipfis  ufque  ad  .rajdi^u^i  extremos  apices.  Qua- 
propterflorum  cultores  folutoin  gyrum  cortice,  tenellum  ramum  a  pater- 
no  emancipant  trunco,  circumaffufa  madida  terra,  in  qua  erumpentes 
nqvar  radicular  fupra  fedionem  vegetare  incipiiint  :  Alimentum  enim  ia- 
feriora  verfus  propulfum,   vel  ^cxpreffum,  non  folum  prope  corticis  fefii- 

onem 


oncra  ftagnando  tumorem  cxcitat,  fed  foras  irruendo  in  radiculasabfumitur; 
unde  fui  juri$  fafius  furciiluSy  pacerno  tandem  diflfociatur  trunco.  Non 
raro  in  radicibus  prope  flumina,  quarum  portio  obtruncata  aperto  gaudet 
Aere,  ab  ultimis  libri  fihibus  gemmx,  radicum  loco  enunpunt^  quse  in  ra- 
mos  {uxOfxa  attolli^hoir. 

LXVIII.  !•  Anno  1671.  A, Crab-tree  about  4 Inches  in  Diameter,  was  ^*f'''«- 
hacked  round  with  a  Hatchet,  fo  as  to  cut  pretty  deep  into  the  Wood  ,•  be-  ^7fee 
fides  the  cutting  off  of  the  Bark,  for  about  4  Inches  wide.     After  which  it  ^^fc**^  jf^^ 
was  the  fame  Year  obferved  to  increafe  above  the  faid  hacking  very  confi- Tho''Bro.  ' 
derably,  and  to  ttioot  in  length  of  Wood  about  ode  Foot.    The  next  Year  thcrton,  n. 
k  iric^eaied  confiderahiy,  andJOhot  in  length  about  9  Inches;  l?ut  the  3d'  ^-p-s^/. 
Tear  it  dyM  to  the  very  Root. 

Much  the  like  was  obferved  in  another,  part  of  whofe  Bark  was  eaten  off 
by  a  Canker,  that  the  lower  part  flood  without  increafing,  and  by  degrees 
the  Wood  rotted  and  mortified  ;  but  the  upper  part  increafed  to  the  thir^ 
Year,  wihen  it  died  alfo.    ' 

A  Scots  Apirr  of  3  Years  growth,  having  a. Ring  of  the  Bark  cut  otfi  of  i?^,  174. 
the  breadth  of  3  Inches,  near  the  bottom  of  the  Stem  or  Stalk,  below  the 
uppermofl  ^Knot  or  Joirit,  was  obferved  to  grow  and  (hoot  out  its  Top  a- 
bout  half  a  Yard,  and  the  parts  all  about  the  Ring  to  increafe  very  much 
in  thicknefs,*  much  more  than  it  would  have  done,  if  the  Sedion  had  not 
been  made.  But  all  that  part  of  the  Stock  between  the  faid  Ring  and  the 
Knot  next  below  it,  increafed  not  at  all :  .But  that  part  which  was  below 
the  next  Knot,  increafed  fomewhat,  yet  not  fo  much  as  if  the  faid  Ring  of 
the  Bark  had  not  been  cut  off.  The  2d  Year  it  alfo  increafed  confiderably, 
but  liot  fo  much  as  the  firfl,  but  the  3d. Year  it  died. 

A  Branch  of  the  Tree  had  a  Ring  cut  off  from  it,  Apr.  i.  i585.  and  the 
Part  above,  the  Sedion  increafed,  and  grew  till  the  17th  of  OEioberfqllov/ingy 
when  it  was  cut  off  from  the  Tree.  In  this  fpace  of  time  the  part  below  the 
Ring  increafed  not  at  all,  but  flood  at  a  flay;  but  the  parts  about  the 
Ring  fhot  out  a  new  Joint  between  a  Foot  and  half  a  Yard,  and  increafed 
in  thicknefs  for  the  whole  length  of  it,  and  in  all  its  parts,  twice  as  much 
as  it  would  have  done  if  it  had  not  been  cut,  as  was  apparent  by  a  like 
Branch  on  the  oppofite  fide  of  the  Knot,  which  Insls  not  cqt  nor  barked 
round  in  the  fame  manner ;  the  Bark  alfo  of  the  Part  above  the  Sedion 
fweird  or  grew  downwards  over  the  woody  Part,  which  was  bare,  above 
half  an  Inch  in  breadth. 

-  The  ufual  Time  for  making  this  Sedion  was  either  in  March  or  the  be- 
ginning of  April. 

Trial  was  made  upon  fome  young  Trees,  cutting  a  Helical  Swath  of  the 
Bark,  about  half  an  Inch  in  breadth,  by  leaving  a  like  Helical  Swath 
of  Bark  to  communicate  between  the  upper  and  under  part.  In  this 
Trial  the  diftcrence  of  Growth  fucceeded  not,  but  the  remaining  Swath 
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of  the  Bark  fweDed  downwards^  and  by  the  End  of  the  Tear^  covered  the 
bared  Part  of  the  Wood. 

The  like  Event  almoft  followed  upon  making  an  indented  Sedion  round> 
of  about  half  an  Inch  in  breadth ;  the  upper  Bark  quickly  fwelling  down- 
ward, and  joining  again  with  the  lower. 

It  was  alfo  obfervable,  that  as  the  upper  Bark  grew  downwards,  fo  it  in- 
creafed  alfo  in  thicknefs,  whereas  the  Bark  below  the  Sedion  thicknednoc 
at  all. 

A  Scots  Fir  of  3  Years  Growth,  which  (hoots  forth  every  Year  bothfroiOf 
the  Body  and  the  Branches  a  new  Joint  and  circumambient,  Sprouts,  to  a/ 
determinate  length,  was  barked  with  3  Rings  of  about  ij:  Inch  broad,  each 
about  the  middle  of  the  Imtrmdia  or  Parts  o?  the  Stock  between  the  Joints*. 
In  a  Year,  this  Stock,  which  was  about  the  bignefs  of  a  C^ill,  below  the 
Ring  to  the  next  Joint,  continued  of  the  fame  bi^efs,  but  above  the  Ring 
it  increafedand  grew  to  the  bigneft  of  ones  Finger;  and  from  the  new- 
Joint  (hot  out  new  Limbs  and  Stock  about  a  quarter  of  a  Yard,  which 
was  fomewhat  bigger  than  if  there  had  been  no  n.ing  made.  The  Branches 
increafed  likewife  proportionably,  by  fweUing-  in  btgnefs,  and  from  a  new 
Joint  (hooting  out  new  Body  and  Limbs,  at  the  Top  or  Body.    And  the 
Body  of  the  Tree  below  the  Joint  to  the  2d  Ring,  increafed  more  than  if 
the  Ring  had  not  been  made :  But  the  part  of  the  Stock  below  the  Ring  to 
the  next  Joint,  increafed  not  at  all.    The  like  (hooting  and  increafing 
was  obferv'd  in  the  2d  Limbs,  Joint  and  Stock  below  it,  between  whi^ 
and  the  loweft  Joint  it  increa(ed  not. 

On  one  of  the  lowermc^  Branches  of  a  young  Scm  Fir  of  2  Years  oId» 
was  made  a  Ring  Sedion  between  the  Body  and  nrfl  Knot  of  theLimb»  The 
following  Year,  that  Part  of  the  Limb  above  the  Ring  increased  twice  or 
thrice  as  much  as  the  correfponding  Parts  of  the  other  Limbs  from  the  fame 
Knot,  but  the  part  below  the  Sedion  to  the  Body  increafed  not  at  all. 
^i?*i75«  ^  young  Hazel  was  cut  into  the  Body  with  a  deep  Ga(h,  and  the  Parts 
of  the  Body  above  and  below,  cleft  4ipwaFds  and  downwards,  and  the 
Splinters  a.  and  ^.  by  Wedges,  were  kept  off  from  touching  each  other,  or 
the  reft  of  the  Body.  The  following  Year  the  Splinter  ahove  the  Gafii»  was 
grown  verv  much,  but  the  Splinter  below  ftood  at  a  Stay,  and  grew  no^ 
but  the  reft  of  the  Body  grew  as  if  there  had  been  no  Gafli  made. 

Four  young  Poplar-trees,  all  of  equal  Bignefs,  Growth,  SituationandSoiJ^ 
as  near  as  could  be  found,  were  thus  ordered.  The  firft  had  all  its  Branches  and 
Top  cut  oflf;  the  fecond  had  all  its  Branches  pruned  ofl',  but  it  was  left  with 
a  fmall  Head  at  the  Top ;  the  third  had  the  Branches  cut  off  half-way,  and 
thofe  of  the  upper  halt  left  growing;  the  fourth  was  left  growing  without 
being  at  all  prunM  or  lopp*d.  In  the  following  Years,  the  firft  fhot  out  many 
Twigs  round  about,  but  the  Body  increaffed  but  little  in  height  or  bignefe; 
the  fecond  fhot  out  likewife  many  Twigs  where  it  had  been  pruned,  and  the 
Top-branches  andTopalfo  increafed confidcrably ,and  the  Body  alfo  increafed 
much  more  in  height  and  bignefs  than  did  the  former ;  the  third  increafed 
yet  muchmore  in  all  its  Parts,  than,  the  fecond^  but  the  third  increafed  in. 

Limbs,. 
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Limbs>  Height,  Bignefs,  mod  of  all;  fwelliag  in  Biguefs,  and  Atctching  in 
height,  andlpreading  in  its  Boughs,  much  more  than  the  third;  and  ina- 
bout  lo  Years,  was  more  than  4  times  as  big  as  the  firH. 

In  the  great  Froft,  1^84.  of  25  Poplars  that  had  been  pruned,  ip  "^tre  of  the 
killed  by  it,  and  the  remaining  were  very  weak,  and  hardly  able  to  recover,  ?"^'*.^ 
and  increafed  very  little  in  the  following  Tears.    Thcfe  Poplars  were  about /Ju.  * 
go  Foot  high,  and  had  only  a  fmall  Head  left  at  the  top  unlopped,  of  about 
4  or  J  Foot,  and  were  prunM  the  Spring  before  the  great  Froft.    Divers  alfo  of 
thofe  which  had  been  pruned  two  Summers  before  the  Froft,  were  kiird  by 
it ;  but  none  of  thofe  which  had  not  been  prun'd  at  all,  were  hurt  by  it. 
And  both  in  Lancafhire  and  Cbejbire^  Trees  of  60  Foot  in  height,  that  had 
been  pruned,  and  bad  only  a  fmall  Top  left,  were  alfo  kill'd  by  the  faid  Froft, 
whereas  thofe  Trees  of  the  fame  kind  and  height,  which  ftood  near  to  'em, 
but  had  not  been  jpruned,  continued  to  flourifli,  and  futfered  no  Harm 
thereby.    Several  01  thofe  Branches  of  about  an  Inch  Diameter,  and  Trees, 
that  had  been  barked  round,  (as  above)  the  Spring  before  the  great  Froft, 
outlived  the  Violence  of  the  tame,  and  the  preceding  Winter*. 

Where  thefe  Prunings  had  been  try'd  upon  Trees  20 Foot  high,,  the  Difie*^ 
rence  of  their  Increafewas  fenliblethe  following  Summer :  but  in  j  or  8 
Years  time  the  difiefence  is  prodigious ;  the  unprunM  Trees  growing  leveral 
times  bigger  than  theprun'd,  both  in  Body  and  Branches. 

When  the  Top*Branches  would  (hoot  out  and  grow  2  Foot,  or  more  in 
length,  the  tower  Branches  would  not  fhootabove4  Inches;  and  in  the 
Branches  of  the  Scotch  Fir,  the  Joints  above  the  Ring$  barked  round, 
iKTOuld  encreafe  and  grow  much  bigger  in  3  Years,  than  they  would  in^ 
Years,  if  the  faid  Rings  were  not  cut  o(L 

A  very  large  Pinafter,.  about  2  Foot  and  a  half  in  Diameter,  and  of  a 
Height  proportionable  (viz,,  of  about  20-  Yards,,  the  loweft  Boughs  of  which 
-were  about  go  Foot  above  the  Ground)  did  fpread  and  flourifh  on  every  (ide 
alike,  tho  it  had  no  Root  at  all  towards  3  Quarters  of  its  Situation,  bdt 
only  toward  one  Quarter,  into  which  it  fpread  its  Roots  very  far  and  large, 
divers  of  them  reaching  about  70  or  80  Foot  from  the  Body  of  the  Tree: 
The  Reafon  of  which  Spreading,  was  occafioned  by  Its  being  planted  juft 
within  the  fquare  Angle  of  the  Corner  pf  a  deep,  thick  and  ftrong  Stone- 
Wall,  which  was  as  a  kind  of  Banking  or  Wharfing  againft  a  Rivet  that  ran  <. 

by  it. 

Upon  Confideration  of  thefe,  and  divers  other  Obfervations  and  Experf- 

ments,  lam  ofopinion>  i.  That  the  Sap  (moft  of  it,  if  not  alT)  afcends  - 
in  the  Veifels  of  thelignous  Part  of  the  Tree,  and  not  in- the  cortical  Part,.^ 
nor  between  the  cortical  and  ligoous  Parts*    2.  That  the  Ihcreafe  and  : 
Growth  of  a  Tree  in  thickneft,  is  by  the  Defcent  of  the  Sap,  and  aotby 
the  Afcent.    And  if  there  were  no  Defcent,  a  Tree  would  increafe  but  very 
little^  if  at  all:  '3.  That  there  iis  a  continual  Circulation  of  the  Sap,  all  the  - 
Summer  Seafon,  and  during  fuch  time  as  the  Sap  i$  ftirring;  and  not  a 
Defcent  at  Michaelmai  only,  as  fojne  have  held* 

2.Ta:> 
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BjfE.H.ife.      2.  Tome  itfeems  very  probable,  that  the  Bodies  of  Plants,  a5  well  as 
'^'^'       thofe  of  moving  Animals,  arc  noiirifh'd  and  increafed  by  a  double  Food,- 
the  one  an  impregnated  VVatcr,  and  the  other  an  impregnated  Air,  and  that 
without  a  convenient  Supply  of  thefe  two  the  Vegetable  cannot  fublift,  at 
leaft  not  increafe.    Thefe  do  mutually  mix  and  coalefce,  and  parts  of  the 
Air  convert  to  Water,  and  parts  of  Water  convert  to  Air.    And  as  fomcof 
this  latter  are  rarified  and  freed  from  their  Chains,  and  become  fpiritual  aad 
airy,  fo  otiiers  of  the  forementioned  are  clogg'd  and  fetter'd,  and  become 
debafed.    To  this  purpofe  all  Plants  as  well  as  Animals,  have  a  two-foW 
kind  of  Roots,  one  that  branches  and  fpreads  into  the  Earth,  and  another 
that  fpi'eads  and  -fhoots  into  the  Air:  Both  kinds  of  Roots  fenx  to  recciic 
and  carry  their  proper  Nouriihment  to  the  Body  of  the  Plant,  and  both 
ferve  alfo  to  convey  and  carry  off  the  ufelefs  Recrements ;  ufdefs,  I  mean, 
any  further  within  the  Body  of  the  Plant,  tho  ufeful  to  it  when  they  arc 
feparared,  and  without  it ;  the  one  for  feafoning  the  Eanth  and  Water  where- 
in it  is  planted,  and  the  other  for  feafoning  and  preparing  the  Air. 
^hatuT"^}      LX^^*  ^  ^'^^  ^^  e'Jccetlent  'Summer  Apple  .containing  abundance  of  very 
?^r?tfrr/"^pleafing  Juicfe  ;  it  was  ttf  that 'kind,  which  never  grows  large.     The  Body 
%b^7be     *^y  the  Burden  of  the;Fruit  always  wreathed  towards  the  Ground,  the 
jP4rr/yri^^  "Branches  were  all  curKd,  and  full  df 'Knots  at  every  turning,  and  thefe 
cfV^i  *Branchesare  apt  to  grow,  if  a  good  Knot  be  fet  in  the  Ground,  as  foon  as 
n. +8Vp.8tfo'.  *tis  cut  off,  cfpedally  about  Candlemafs.    This  Tree  was  hollow,  and  very 
vif'in^^'  °^^^  ^^'  ^^^  Timber  extremely  rotten,  from  the  top  of  the  Stem  to  the  Root j 
seW.  i^!s.  and  e\^ery  Sprig,  h6w  frti^tll  foeVer,  appeared  Cork-colour'd  and  rotten  at 
the 'Heart  of  the  Timber.    And  fo  it  was  generally  all  over  the  Roots;  and 
"•tis  like  it  had  been  fo  many  Years  before  :  yet  the  Tree  bore  abundantly^ 
with  alternative  Refts  every  fecond  or  third  Year,    The  Fruit  had  fcan^ea- 
nyCore^  the  Kernels  were  very  fmall,  thin,  and  empty;  neverthelefed^ 
^Branches  from,  the  fcnots  grew  well  enough 'to  replenilha  Nurfcry  forme. 
This  feems  to  intimate  the  Correfpondence  between  the  pithy  Part,  Hearc 
or  Timber,  and  the  Seeds.    And  more  to  confirm  this,  ^  young  Tree  grew 
like  a  Sucker  from  the  only  found  Root  of  the  aforefaid  Apple-Tree-    This 
Tree  grew  ftraiter  than  others  of  the  fame  kind  u&ally  do ;  of  which  I  con- 
ceive the  Caufe  to  be  this.  Suckers  are  commonly  barren  a  pretty  long  dmc ; 
and  this  continued  barren  till  the'Stem  wasftrong  enough  to  bear  the  Frait 
which  loaded  the  Branches.    *But  that  which  makes  to  our  purpofe,  is  this: 
AU  the  Fruit  of  this  young  Tree  had  full  and  found  Kernels /and  tho 
it  was  the  fame  Fruit,  growing  from  the  Root  of  the  fame  Troc,  yet  it 
feem'dnot  altogether  fo  tender,  delicious,. and  juicy,  as  the  Fruit*  of  tl» 
old  Tree  ;•  nor  yet  was  the  Tree  fo  fruitful.     The  Sap  in  the  old  Tree  was 
lefs  diverted,  it  feems,  to  fuftain  the  Life  of  theTimber,  which  was  now  con- 
fumM,  and  thereby  was  wholly  appropriated  for  the  Leaf,  Bloflbm.and  the 
Pulp  of  the  Fruit.    For  I  do  not  undertake,  that  the  Sap  yields  no  Relief  to 
fuftain  the  Lifearid  Growth  of  theTimber  ordinarily,  and  whilft  theTimber 
is  entire:  but  I  rather  conceive,  that  there  is  a  more  immediate  and  pecu- 
liar relation  between  the  Sap  and  pulpous  Fruit,  and  the  like  between  the 

Timber, 


Timber  or  whole  Stock,  and  the  Root  of  tJieTrec,  to  tranfmit  the  fame 
Spirit  and  Nature  to  the  Seed,  of  what  kind  foever  it  be. 

Some  are  of  opinion,  that  there  paffes  into  the  Timber  no  part  of  mere 
Earth  to  fuftain  the  Life  and  Growth  of  the  Plant,  but  it  only  feeds  on  the 
fucculent  Part,  afcending  by  the  Roots,  and  on  the  Air,  and  the  Moifture 
which  the  Dews  of  Heaven,  the  rainy  Seafons,  and  the  Air  afford.  And 
if  we  confide r,  that  fome  lofty  Trees  grow  upon  the  Rocks,  where  little 
or  do  Elarth  can  be  found ;  asaHo,  iiow  largely  the  Oak  and  Pear-Trec  grwvs 
imd  fpreads ;  and  how  many  Years  the  one  bears  Acorns,  tke  ochqr  Pears  ; 
fometimes  to  the  quantity  of  yielding  5  or  5  Hoglheads  yearly  (as  I  have 
known  them  do)  andincomparifon,  how  little  Wafte  of  Earth  about  the 
Koots  appeats ;  we  may  find  more  caufe  to  attribute  this  iarge  Expence  of 
)dAtcTii\s  to  the  perpetual  fupply  of  Moiflure,  tlmn  of  much  -Earth.  I  win 
^ive  you  an  E^^perimeot,  M^hich  maiy  fecm  to  determine  .the  point,^  tho  I 
yet  fufpend  my  Judgment. 

1  toolc  the  largeft  Kefitijb  Codlins,  Pearmains,  'Pepins,  and  Deuxans ;  I 

withered  them  (which  may  be  fpon  done  many  ways)  and  then  I  cut  them 

'in  the  middle,  quite  thro  the  midft  of  the  .Kernels :  having  carried  them 

'feme  Days  in  my  Pocket,  all  that  faw  them  took  them  to  oe  very  Wood, 

'and  they  'were  indeed  like  very  clofe  Cork  :  And  fomephilofophical  Perfons 

<(cho  I  affirmed  no  FaUhood^  but  concealed  the  whole  Matter)  .did  upon  the 

;vicw,  fpread  it  abroad,  that  I  had  the  Art  of  converting  all  Fruit  into 

'Wood ; '  Pulp  and  Kernels  ^nd  <all  w^  Wood*    The  fame  may  he  done  upon 

^Pears,  Cfieumber^y  Turnips,' and  all  the  Grainsand' vegetable  Seeds,  that  are 

flnck  in-thehi,  and  Mc  cfaeriflied  by  a  fupply  4>f  marly  iWatjcr  ;  thus  I  have 

-had  the-Bktdes  of  Wlseat  aad  the  Halme  of  P^afergraw  out  of  them  to  the 

length  of  a  Foot :  end  then,  bv  ha^igiog  jcin  a  Clout,  all  becomes  turned 

into  Wood;  and  in  fome  time  after  all  is  turned  into  Duft  and 'Earth.  'And  as 

'  ^e  areiivell  tawght  by  Mr^'Boyie^  that  pure  -  Lif]uids  may  bexonverted  into 

,  Earth ;  fo  thefeterreftialFjarts'of  the-iFroit  may- be,  from.theXixjuors  thi- 

t  c1iercoUeiaod,'aadderivcidfr0mitheA^af$of-theEiarth. ,     . 

'But  to  retjom.to  the  cleaditg  of  thfe^  Affinities-above  claimed^  I  inTUnce  in 
'  Barberry4loot$,  t  perfol^lted  by  me,  whichbore  Berries  that.haid  ik>  Storiei^ 
♦afall ;  and  in  hMow'ii  Apple-Trees  the  Kernels  will  -be  very  thin,  and  emp- 
ty Wcins,  alid  uocapaWeCdf;  CirQt^th.  .Ga*din€rs.tel.l.me,  that  if  yoi^  take 
i'CheliardStickQut€<f  therlVootof  Pal^ys'|tpWjill.b4arna,k^ciof5eea.  ^3ut 
itmay  be  bbje&ed,  that »  very  Mlow  O^Opdaa  hollow  Elm  do  bearpreg- 
nantSeed*  I  ainfwer,  that  ao  Elm  i$  all  Timbev  to  ther  Bark;  and  an  Oak, 
.  Tvhen  'tis  all  putrid  at  the  Heart,  yefnaay  have  firm  Woodenough  to  convey 
the  Spirit'of  the  Root  itfto  chQ  Acoitq  i  lancjt'.tberRoots  may  be  lound,  when 
thefiedy  6ftbeTreei/iinttch>deca»yed!by  RalQib^ati^ 
crby^other  Wffages  throthe'ftwfk.  *  We  fee  that  Beans,  Wheat,  and  other 
Grains,  grofwkindly,  if  the  Eye  and  Farts  next  adjoining  be  whole,  tho  the 
Beans  be  fall  of  great  Holes  in  other  Parts,  or  the  main  Body  of  the  Wheat 
-be  cut  off  •  with  Sciflbrs.  -  However,  let  the  Qbjeaioir  give  usthe  more  Cau- 
tion, that  if  we  defign  to  have  Fruit  without  Stones,  the  Perforation  be 
the  bolder  and  the  more  compleat.  And 


( 711 ; 

And  to  proceed  further^  fome  Trees  are  lefs  fruitful^  or  altogedmr  bar- 
ren, by  the  excefSve  Growth  and  Finnnefs  of  the  Timber :  And  tfaefe  are 
recovered  by  crofs  deep  Hackings  thro  the  Bark,  and  fuch  Injuries  done 
to  the  Timber,  both  in  the  Stem  and  main  Roots;  and  they  cleave  the  Roots, 
and  puc  a  Stone  in  the  Cleft,  that  it  may  not  clofe  again  too  haftily.  If  this 
Violence  be  not  done  both  to  the  Stem  and  Roots,  the  Remedy  may  hil. 
We  fee  alio,  that  Vines  are  lefs  fruitful,  \\  hen  they  are  permitted  to  rim 
out  into  many  woody  Branches* 

To  fhew  alfo  the  Proximity  between  the  Sap  of  the  Bark,  and  the  Folp 
of  the  Fruit.  I  did  in  the  Summer-time  make  Refts  for  Water  on  the  Body  of 
the  Kemijb  Codlin-Trees,  and  caufed  Water  to  be  frequently  poored  into 
thofe  Cavities.  The  EflfeA  was  this,  the  Apples  grew  to  an  extraordinaiy 
Bignefs,  and  were  very  infipid  ;  and  many  of  them  had  parts  in  appeanuce 
much  like  the  Pulp  of  Lemons.  Some  I  fuftered  to  hang  on  the  Tree  as  loog 
as  they  would,  and  thofe  became  full  of  Spots  of  the  Colour  of  Cork,  or  like 
the  Rottenne^  of  an  Apple. 

I  omit  the  reft,  and  haften  to  redouble  a  Remark  of  the  great  u/e  which 
may  be  made  of  the  chiefeft  Experiment.    The  Graft  .carries  the  Maftery 
from-the  Stock  for  the  Pulp  of  the  Fruit ;  fo  that  we  have  little  hope  of  mudi 
change  by  meer  Graftings,  how  oft  foever  reiterated.  But  if  after  many,  and 
firange,  and  choice  Engraftings,  you  fet  the  Kernel,  Stone,  or  Seed  of  the 
grafted  Fruit  in  a  kind  Mould,  you  may  then  exped  fome  new  or  mingled 
kind  of  Plant,  as  Semi-Apricocks,  &c>  And  thus  the  Almond  and  Peach  may 
by  many  changes  in  the  Graftings,  and  by  Inteneration  of  the  Scooes  of  the 
Peaches,  and  of  the  Shells  of  the  Almonds,  and  by  Terebrations  ot  the  Stem 
and  Root,  here  and  there,  alter  their  Guifes,  fo  that  the  Coat  of  the  Almond 
may  approach  to  the  Pulp  of  the  Peach ;  and  the  Kernel  of  a  Peach  be  en- 
larged to  a  kind  of  Almond.    And  great  ftore  of  better  Contrivances  may 
from  hence  take  rife. 
whftfv^ti-       LXX.  It  is  very  difficult  to  determine  whether  Salt  or  Water  be  die 
mmsc^ern-  Dcarer  and  more  original  Principle  of  all  mix'd  Bodies;  or  the  more  copioor, 
^^/^B^  more  adive,  or  more  influencing,  in  this  or  that  Body.    But  this  we  have 
2>r.  J.  Beai.  boforc  our  Eycs,  that  Birch  and  Alder  feed  more  kindly  on  a  thin  oligi- 
9.s€^ii^u  nousMoifture;  the  Elm,  Pine,  Firr,  Pitch,  andCyprefs,  chnfe  aftnwgcr 
Liquor  :  Tet  thefe  and  manv  more  of  the  wideft  Difierence,  an  fbmetimes 
feen  to  draw  their  whole  Sciftenance,  Bulk,  and  Ornaments,  whether  ^^tiwinl 
or  perennial,  from  the  Liquors  they  find  in  the  lame  Piece  of  Ground,  aod 
from  the  ambient  Air,  and  Dews;  when  as  yet  by  our  beft  diligence  vc 
cannot  diftinguilh  the  Liquors  or  Salts  clofely  approaching  clieir  fevMl 
Roots.    And  we  may  change  all  the  Earth  totally  from  the  Roots  of  Trees, 
whofe  Barks,  Sap,  Fruit  ^  Seed  have  very  much  differing  Salts,  and  are  of 
very  difl'erent  kinds ;  and  yet  fee  eachTree  profper  the  better  by  the  exchange. 
Hence  we  may  fufpeft,  that  the  very  Contextures  of  their  Bodies,  from  the 
firft  fpurting  of  the  Seed,  and  as  they  are  formed  gradually  from  the  inviliUe 
Principles  or  Spirit  and  Vigour  of  their  Seeds,  however  fmall  and  impercep- 
tible^ are  the  natural  Alembicks,  where  the  common  Rain-Water  and  Air,  are 
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digefted  into  very  much  difteriiig  Leaves,  Fruit,  Seed,  Refins,  Gums,  cool-      .    > 
ing  Juleps,  &c.  perhaps  as  the  Cow's  Belly  converts  the  common  Juice  of 
all  forts  of  Grafs  into  Milk  ,*   or  as  the  Beo  ferments   the  Dew  of  all 
Flowers  into  Honey  and  Wax. 

We  fee  alfo,  that  an  handful  of  Mofs,  fometimes  above  a  Span  long,  and 
r«fembling  Vegetables,  grows  out  of  a  fmall  Oyftcr-Zhell,  without  Earth, 
Dirt  or  Sand,  for  the  relief  of  the  Root ;  Trees  out  of  bare  Rocks,  and  the 
annual  Attire  of  Harts  and  Bucks,  out  of  their  bony  Heads.  Whence  we 
may  eafily  apprehend,  how  the  Seeds  in  their  time,  and  afterwards  the 
Roots,  Stems,  and  Leaves  of  Trees,  may  be  the  proper  Strainers  to  ge- 
nerate the  peculiar  Saps  and  Juices ;  and  perhaps  to  ferment  and  boil  the 
Liquors  into  their  feveral  Salts.  It  may  pafs  for  a  refemblance,  if  not  for 
an  iuflance,  that  the  Juice  of  fome  fweet  Pears  may  be  dried  into  a  very  fweet 
Sugar ;  and  the  Juice  of  fome  other  Pears  is  Co  fierce,  that  at  the  open- 
ing  of  the  Rind  with  the  Teeth,  it  doth  almofl  fuffocate,  as  if  it  would 
kill  dead  immediately ;  and  yet  this  Juice  by  time  and  feafonable  Ma* 
turation  becomes  fweet,  winy  and  lufcious.  And  we  hear  of  divers  Exo* 
tick  Fruits  that  will  kill  outright,  and  that  fo  quick  as  may  challenge  the 
fierceft  Menfiruum  of  an  expert  Chymifl. .  Now  as  the  Horns  of  a  Stag  have 
tbeir  whole  Growth  and  Virtue  from  the  protruding  Blood  and  Spirits  of  the 
Animal,  the  Mofs  (as  by  the  Microfcope  appears  when  withered)  from  the 
inward  Shell  of  the  Oyfter  and  the  marine  Water :  So  in  Plants,  the 
Sap  may  by  Heaters  anit  Coolers,  and  other  Changes  in  Summer^ 
Autumn  and  Winter,  by  Winds,  and  compreffing  Air,  be  hardned  into 
Timber,  Seeds,  and  their  Stones  and  Kernels.  AU  feems  to  be  but  Sap  ac 
the  firft  Draught,  or  little  elfe  befides  pure  Air  and  Water,  till  the£b  be 
concreted  into  peculiar  Salts  by  more  curious  Strainers,  and  by  more  fubtile 
Boilers  than  Art  hath  hitherto  devifed.  And  this  was  my  Aim  in  a  for-  ^|-  ^• 
mer  Paper,  where  by  a  flight  and  curfory  Allufion,  I  compared  the  Motion  '  *' 

of  Sap  in  Vegetables  to  the  Defcent  ot  Liquors  in  an  Alembick :  I  had  no 
•  thought  of  fquaring  the  comparifon  to  agree  in  all  Circumftances  ,*  neither 
iiad  I  any  fancy,  that  the  Sap  in  Winter  defcended  to  the  Root,  fince  I  faw 
an  Apple-Tree,  that  yielded  4  or  5  Hogfheads  of  flrong  Cyder  yearly,  and 
a  Pear-Tree  that  yielded  more  Perry ;  yet  both  growing  on  a  dry  Ground, 
where  they  could  get  no  other  Liauor  than  what  the  Clouds  and  the  Air 
afforded.  Yet  I  conceive,  that  thele  Trees  have  an  intercourfe  of  peculiar 
Spirits  fome  way  linked  together,  and  vigoroufly  cooperating,  from  the  ve- 
ry Fibres  of  the  loweft  Roots  to  the  top-Leaves. 

LXXL  The  Anticnts  generally  intituled  the  Earth  to  the  Produ&ion  o^somt 
ihc  Animals,  Vegetables  and  other  Bodips  upon  and  about  it :  But  feveral  oi^^^L^ 
the  Moderas,  and  fome  of  very  great  Name  too,  both  here  and  abroad,  mems  com- 
Jiave  given  their  Votes  in  behaf  of  Water.     My  Lcrd  Bacon  is  of  opinion,  ^'J^^^'Jif^^ 
That  for  Nourijhmem  of  Vegetables  the  Water  is  almofl  all  in  all^  and  that  the  Orj.wood- 
jEarth  doth  but  keep  the  Plant  vfrighty  and  fave  it  from  Over-heat  and  Over-'  pj^'^'*^'" 
cold.    Others  there  are  who  are  ftill  more  exprefs ;  and  aflert  Water  to 
be  the  only  Principle  or  Ingredient  of  all  Natural  Things.    They  fup- 
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pofe>  that^  by  I  canndt  tell  M^hat  Procefs  of  Nature^  Water  is  tranfmated 
into  Stones,  into  Plants,  and,  in  brief,  all  other  fubftances  whatever.  HeU 

?mm  particularly,  and  his  Followers,  are  very  pofltive  in  this;   and  ofier 
bme  Experiments  to  render  it  credible;  and  Mr.  Boyk  difcovers  a  great 
Propenficy  to  the  fame  Thoughts  and  Opinion  they  had. 

The  Experiments  they  infift  upon  are  chiefly  two ;  the  firft  is^  that  Mint 
and  feveral  other  Plants  profper  and  thrive  very  greatly  in  Water.    The 
other  is  this;  They  take  a.  certain  quantity  of  Earth,  and  bake  it  in  an 
Oven ;  then  they  weigh  it,  and  put  it  into  an  earthen  Pot ;  having  well 
water'd  this  Earth,  they  make  choice  of  fome  fit  Plant,  which  being  firft 
carefully  weighed,  they  fet  in  it.    There  they  let  it  grow,  continuing  to 
water  it  for  fome  time,  till  'tis  much  advanced  in  bignefs.    Then  they  take 
it  up,  and  tho  the  bulk  and  weight  of  the  Plant  be  much  greater  than  when 
firft  fet,  yet  upon  baking  the  Earth,  and  weighing  it,  as  at  fin%  ^hey  find 
it  little  or  not  at  all  diminifhed  in  Weight ;  and  therefore  conclude,  'cisnot 
the  Earth,  but  Water  that  nourifhes^  and  is  turned  into  the  Subftance  of 
the  Plant. 

I  muft  confefs,  I  cannot  fee  how  this  Experimeot  can  ever  be  mzdc  with 
the  Nicety  and  Juftnefs  that  is  requifite.  However,  nothing  like  what 
thefe  Gentlemen  would  infer,  can  poffibly  be  concluded  from  it ;  unlefs 
Water,  which  they  fb  plentifully  beftow  upon  the  Plant,  in  this  Experiment, 
be  pure,  homogeneous,  and  not  charged  with  any  terreftrial  Mixture;  fer 
if  it  be,  the  Plant  after  all,  may  owe  its  growth  and  encreafe  intirely  to 
that. 

Some  Waters  are  indeed  fo  very  clear  and  tranfparent,  that  one  would 
not  eafily  fufpe&  any  terreftrial  Matter  were  latent  in  them:  Tet  that  is 
£ur  (hort  of  a  Proof,  that  in  reality  there  is  aone.  For  they  may  be  highly 
faturated  with  fuch  matter,  tho  the  Eye  be  not  prefently  able  to  defcry  or 
difcem  it.  If  pure  and  abfohitely  refined  Silver  be  perfedly  difiblved  in 
Spirit  of  Nitre,  or  Aquafirtis^  that  is  redified  and  thoroughly  fine,  it  does 
not  darken  the  Menflruum^  or  render  it  lefs  pellucid  than  before. 

But,  after  all,  I  never  met  with  any  Water,  that  however  frefh,  and  new-- 
]y  taken  out  of  the  Spring,  did  not  exhibit  even  to  the  naked  Eye,  great 
numbers  of  exceeding  (mall  terreftrial  Particles,  <lifleminated  thro  all  Pans 
of  it.    Thicker  and  craifer  Water  exhibits  them  ftill  in  greater  Plenty. 

Thefe  are  of  two  general  kinds*  The  one  a  vegetable  terreftrial  Mat* 
ter,  confifting  of  very  di&rent  Corpufcles,  fome  whereof  are  proper  for  the 
Formation  and  Increment  of  one  fort  of  Plant,  and  fome  of  another;  as  alife 
fome  of  the  Nourishment  of  one  fort  of  the  fame  Plant,  and  fomeanother* 
The  other  kind  of  Particles  fuftain\i  in  Water,  are  of  a  mineral  Nature: 
In  fome  Springs  we  find  common  Salt,  in  others  Vitriol,  in  others  Alum, 
Nitre,  Spar,  Ober,  &c.  Nav,  frequently  feveral  of  thefe,  or  other  Minerals, 
all  in  the  fame  Spring.  All  Water  whatever  is  much  charged  with  the 
vegetable  Matter,  this  being  fine,  light,  and  eafily  moveable.  As  for  the 
Mineral,  the  Water  of  Springs  contains  more  of  it,  than  tliat  of  Rivers, 

efpeci- 


cfpeciatty  when  at  diftance  from  their  Sources :  s^nd  that  of  RiverSj  more 
than  the  Water  that  falls'  in  Rain. 

If  any  one  (ivho  defires  further  Satisfaction  herein)  put  Water  into  a 
clear  Glafs  Vial,  flopping  it  clofe,  to  keep  Duft,  and  other  exterior  Mat- 
ter  out,  and  let  it  ftand  Without  fiirring  it,  for  fome  Days,  he'll  then 
find  a  confiderahle  Quantity  of  terreflrial  Matter  in  the  Water,  however 
pure  and  (rec  it  might  appear  when  firft  put  into  the  Vial.  He'll  in  a  very 
(hort  time  obferve>  as  I  have  frequently  done,  the  Corpufcles^  that 
were  at  firft,  while  the  Water  was  agitated  and  kept  in  motion,  feparate 
and  hardly  vidble,  by  degrees  as  the  Water  permits  by  its  becoming  more  Iliil 
and  at  reft,  aifembling  and  combining  together  i  by  that  means  forming 
fomewhat  larger  and  more  confpicuous  Molecula.  Afterwards  he  may  be- 
hold thefe  joining,  and  fixing  to  each  otbec ;  by  that  means  forming  l^rge 
thin  MafTes,  apepearing  li|:e  Nubecula^  or  Clpuds  in  the  Water,  which  gro\f 
more  thick  and  opaaue,  b|y  the  continual  appulfe  and  accretion  of  frefl^ 
Matter :  If  the  faid  Matter  be  chiefly  of  the  vegetable  Kind,  'twill  be  fiif- 
tfiined  in  the  Water,  and  difcover  at  length  a  green  Colour,  becoming  fti^ 
more  of  that  Colour  i  I  n^ean  an  {higher  ^nd  more  faturate  green,  as  thf 
Matter  thickens  aqd  encreafes.  But  if  ti^ere  be  any  confiderable  Quantity 
of  mere  mineral  Matter  in  the  Wafer,  this  b^ing  of  a  gf^ater  fpecifick  Gra- 
vity than  the  vegetable,  ^s  the  Particles  of  it  unite  and  combine  in  fuc^ 
Number,  till  they  form  a  MolecuJa,  the  Iff  fetus  of  whofe  Gravity  furpaffes 
that  of  the  refiftaqce  of  t[ie  Watpr,  fubQdes  a  great  deal  of  it  to  the  bot- 
tom* Nor  doesi(  only  f^fill  dowp  it  fel^  but  rrequently  intangling  witfi 
the  vegetable  Nubecula^'  fqrces  them  dowif  along  with-it. 

Upon  the  ^vhole,  'tis  palpable  and  beyond  reafonable  conteft,  that 
Water  contains  iq  it  a  yery  confiderable  Quantity  of  terreftrial  Matr 

ter. 

Now  the  Queftjon  is,  to  which  of  thefe,  the  Waper  or  the  earthy  Matr 
ter  fuftained  in  it.  Vegetables  owp  their  ^owth  and  increafe. 

For  deciding  of  which,  I  concpive  the  following  Experiments  may  af- 
ford fome  Light :  And  I  cf  n  fafely  fay,  t)iey  were  made  with  due  Care  an^ 
ExaQnefs. 

An*  I  dp  I.  I  chofe  feveral  Glafs  Vials,  that  were  all,  as  near  poffibl^, 
of  the  fame  Ihape  and  bignefs.  After  I  bad  put  what  Water  I  thought  fip 

into  every  one  pf  them,  andtakipn  an  account  of  the  Weight  of  it,Iftrained 

and  tyed  over  the  Orifice  of  each  Vial,  a  piece  of  Parchment,  having 
an  Hole  in  the  Middle  of  it,  large  enough  to  adipit  the  Stem  of  the 
Plant  I  defigned  to  fet  in  the  Vial ;  without  the  confining  or  ftraitning 
it  fo  as  to  impede  its  Growth.  My  Intention  in  this  was  to  prevent  the 
enclofed  Water  from  evaporating  or  afcending  by  any  other  way  than 
only  through  the  Plant  that  is  to  be  fet  therein.  Then  I  made  choice  of 
feveral  Sprigs  of  Mint,  and  other  Plants,  that  were,  as  near  as  I  could 
poffibly  judge,  alike  frefb,  found,  and  lively.  Having  taken  the  Weight 
of  each,  I  placed  it  in  a  Vial,  ordered  as  above  ;  and  as  the  Plant  imbibed, 

Y  y  y  y  2  and 


(7i<i  ) 

and  drew  oft  the  Water,  I  took  care  to  add  more  of  the  fame  from  time  to 
time  ,•  keeping  an  account  of  the  Weight  of  all  I  added.  Each  of  the  Glaf- 
fcs  were,  for  better  diftindion,  and  the  more  eafy  keeping  a  Regifter  of  all 
Circumftanccs,  noted  with  a  different  Mark  or  Letter,  A,  B,  C,  &c.  and 
all  fct  in  a  row,  in  the  fame  Window,  in  fuch  manner  that  all  might  par- 
take alike  of  Air,  Light,  and  Sun.  Thus  they  continued  from  July  20th  to 
OShter  5th  which  was  juft  77  Days.  Then  I  took  them  out,  weighed  the 
Water  in  each  Vial,  and  the  Plant  likewife,  adding  to  its  Weight  that  of 
all  the  Leaves  that  had  fiUlen  off,  during  the  time  that  it  flood  thus.  And 
laftly,  I  computed  how  much  each  Plant  had  gained ;  and  how  much  Wa- 
ter was  fpent  upon  it.    The  Particulars  are  as  follow : 


Diftinc 

tion  of 

the 

Glajfes. 


A. 


B. 


C. 


Tlhe  feveral  Sorts  of 
Piams  and  Water* 


D. 


E. 


Common  Spear-Mnt  fet 
in  Sprit^-JVater. 

Common  Sjpear-Mim,  in 
Rain-Water. 

Common  Spear-Mnt,  in 
Thames^Water. 

Common  Solanunty  or 
Nightshade^  in  Sfrii^- 
Water. 

LathyriSy  feu  Cataptaia 
Gerh.  in  Spring-Water* 


Weight  •f  thi  FUm^lf/eigbt 
when  {gained 


when 

put 

in. 


27 


28^ 


28 


taken 
out. 
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3004 
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The  common  Solanum  in  the  Vial  2>.  had  feveral  Buds  upon  it  when  firft 
fet  in  the  Water :  Thefe  in  fome  Days  became  fair  Flowers,  which  were 
at  length  fucceeded  by  Berries. 

Two  other  Vials  F.and  G^.  were  filled,  the  former  with  Rain,  the  other  with 
Spring- Water,  at  the  fame  time  as  thofe  above-mentioned  were ;  and  ftobd  as 
long  as  they  did.  But  they  had  neither  of  them  any  Plant  ,•  my  Deiign  in 
thefe  being  only  to  inform  my  felf,  whether  any  Water  exhaled  out  of  the 
Glafles,otherwife  than  thorow  the  Bodies  of  the  Plants.  The  Orijfices  of  thefe 
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two  Glatfcs  were  covered  with  Parchment,  each  Piece  of  it  being  perforated 
with  an  Hole  of  the  fame  Bignefs  with  thofe  of  the  Vials  above.  In  this  I 
fufpended  a  bit  of  Stick  about  the  thicknefs  of  the  Stem  of  one  of  the  afore- 
faid  Plants,  but  not  reaching  down  to  the  Surface  of  the  included  Water  : 
I  put  them  in  thus^  that  the  Water  in  thofe  might  not  have  more  Scope  to 
evaporate  than  that  in  the  other  Vials.  Thus  they  ftood  the  whole  77  days, 
in  the  fame  Window  with  the  reft ;  when  upon  Examination,  I  found  none 
of  the  Water  in  thefe  wafted  oi*  gone  off ;  tho  I  obferv'd,  both  in  thefe,  and 
the  reft,  efpecially  after  hot  Weather,  fmall  Drops  of  Water,  not  unlike^ 
Dew,  adhering  to  the  InHdes  of  the  Glaftes,  that  part  of  them  I  mean  that 
was  above  the  Surface  of  the  endefed  Water. 

The  Water  in  thefe  2  Glaftes,  that  had  no  Plants  in  them,  at  the  End  of 
the  Experiment,  exhibited  a  larger  Quantity  of  terreftriat  Matter,  than  that, 
in  any  of  thofe  that  had  the  Plants  in  them,  did ;  the  Sediment  at  the  bot- 
tom of  the  Vials  was  greater,  and  the  Nubecula  diffufed  thro  the  Body  of  the 
Water  thicker.  And  of  that  which  was  in  the  others,  fome  of  it  proceeded 
from  certain  fmall  Leaves  that  had  fallen  from  that  part  of  the  Stems  of  the 
Plants  that  was  within  the  Water,  wherein  they  rotted  and  diffolved. 

T  he  terreftrial  Matter  in  the  Rain-Water^  was  finer  than  that  in  the^ 
Spring-Water. 

An»  1692*  I  repeated  the  Experiment;  the  Plants  were  all  Spear-Mint, 
the  moll  kindly,  frefli,  fprightly  Shoots  I  could  chufe.  The  Vials  were  fct 
in  a  Line  in  a  South  Window,  where  they  ftood  from  yune  2.  to  July  28. 
which  was  juft  j5  Days. 


Diftinc- 
tion  of 
the  Vi- 
als. 


L 


'The  fiver  al  forts 
of  Waters* 


M. 


N. 


Hyde  park  Conduit  Water, 
Hyde-park  Conduit  Water. 
Hyde-park  Conduit  Water ^ 
in  which  was  dijfolvd  an 
Ounce  and  an  half  of  com- 
mon  Garden  Earths 
Hyde-park  Water ^  with  the 
fame  Quantity  of  Garden- 
Mould  as  in  the  former. 
Hrde-park  Water  diftiU'd 
off  wich  a  gentle  Stiff. 
Rejidue  of  the  Water  which 
remained  in  the  Still  after 
that  in  M.  was  diflilkd  off. 


Proportion  of  the 
growth  of  the  Plant 
to  the  Expence  of 
Water. 
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The  Plant  which  was  fet  in  H*  was  all  along  a  very  kindly  Plant ;  and 
had  run  up  to  above  2  Foot  in  Height.  It  had  (hot  but  one  confiderable 
collateral  Branchy  but  had  fent  forth  many  and  long  Roots^  from  which 
fprung  very  numerous,  tho  fmall  and  diort  lefler  Fibres.  Thefe  leflfer  Roots 
came  out  of  the  larger,  on  two  oppolite  Sides,  for  the  moft  part ;  Co  that 
each  Root,  with  its  Fthilla,  appeared  not  unlike  a  fmall  Feather :  to  thefe 
FitriBa  adhered  pretty  much  terreflrial  Matter.  In  the  Water,  which  was 
at  lad  thick  and  turbid,  was  a  green  SubAance,  refemblinga  fine  thii) 
Conferve. 

The  Plant  in  /.  was  as  kindly  as  the  former,  but  had  (hot  no  collateral 
Branches.  Its  Roots,  the  Water,  and  the  green  Subftance^  all  much  as  in 
the  former. 

The  Plant  in  K^  tho  it  had  the  Misfortune  to  be  annoyed  with  maoj 
fmall  Infects  that  happened  to  fix  upon  it,  yet  had  (hot  very  confiderable 
collateral  Branches;  and  at  leaftas  many  Roots,  as  either  that  inlLorl. 
which  had  a  much  greater  Quantity  of  tcrreftrial  Matter  adhering  to  the 
Extremities  of  them ;  the  lame  green  Subftance  here  that  was  in  the  two 

preceding. 

The  Plant  in  I.  was  far  more  fiourifhing  than  any  of  the  precedenti  had 
feveral  very  confiderable  collateral  Branches,  and  very  numerous  Roots;  t« 
which  terreflrial  Matter  adhered  very  copioufly  :  the  Earth  in  both  thefe 
Glafles,  K.  and  L*  was  very  fenfibly  and  confiderably  wafled*  and  lefs  thaa 
when  firft  put  in ;  the  fame  fort  of  green  Subftance  here,  as  in  thofe  a* 
bove. 

The  Plant  in  M.  was  pretty  kindly,  and  had  two  fmall  colIareraJ  Bran- 
ches, and  feveral  Roots,  tho  not  fo  many  as  that  in  H.  or  /.  but  as  mucb 
terreflrial  Matter  adhering  to  them  as  thofe  had ;  the  Water  was  pretty 
thick,  having  very  numerous  fmall  terreflrial  Particles  fwimming  in  it,  and 
fome  Sediment  at  the  bottom  of  the  Glafs.  This  Glafs  had  none  of  dw 
green  Matter  abovementioned  in  it. 

The  Water  in  N^  was  very  turbid,  and  as  high  coloured  (reddift)  V 
ordinary  Beer ;  The  Plant  in  it  was  very  lively,  and  had  fent  out  6  collate- 
ral Branches,  and  feveral  Roots. 

O.  I^de-park  Conduit  Water,  in  which  was  difTolved  a  Prachm  of 
Nitre. 

The  Mint  fet  in  this,  fuddealy  began  to  wither  and  decay  ;  and  died 
in  a  few  Days.  As  h'kewife  did  two  more  Sprigs,  that  were  fet  in  it,  fuc- 
ceffively.  In  another  Glafs,  I  diiTolved  an  Ounce  of  good  Garden  Mould, 
and  a  Dram  of  Nitre ;"  and  in  a  third,  half  an  Ounce  of  Wood  A/hes,  and 
a  Dram  of  Nitre :  but  the  Plants  in  thefe  fucceeded  no  better  than  in  the 
former. 

P.  Hyde-park  Conduit  Water.  In  this  I  fixed  a  Glafs  Tube,  about  10  In- 
ches long,  the  Bore  about  4  of  an  Inch  in  Diameter,  filled  with  very  fine 
and  white  Sand,  which  I  kept  from  falling  down  out  of  the  Tube  into  the 
Vial,  by  tying  a  thin  Piece  of  Silk,  over  that  End  of  the  Tube  that  was 
downwards;    Upon  immerfion  of  the  lower  End  of  it  into  the  Water,  this 

by 


(  7»9  ) 

by  little  and  little  afcended  quite  to  the  upper  Orifice  of  the  Tube.  And 
yet  in  all  the  $6  Days  which  it  ftood  thus,  a  very  inconfiderable  Qtiantity  of 
Water  had  gone  off,  viz,,  fcarcely  20  Grains,  tho  the  Sand  continued  moift 
up  to  the  top  till  the  very  laft.  The  Water  had  imparted  a  green  Tinfture 
to  the  Sand,  quite  to  the  very  top  of  the  Tube,  and  in  the  Vial  it  had  preci- 
pitated a  greeni/h  Sediment  mix'd  with  Black ;  to  the  bottom  and  (ides  of 
the  Tube,  as  far  as  *twas  immerfed  in  the  Water,  adhered  pretty  much  of 
the  green  Subftancc  defcribed  abpve. 

J^.  R.  &  &c.  Several  Plants  fet  in  Vials,  ordered  in  like  manner  as  thofe 
above,  in  OSI.  and  the  following  colder  Months ;  thefe  throve  not  near  fo 
much,  nor  did  the  Water  afcend  in  nigh  the  Quantity  it  did  in  the  hotter 
Seafons,  in  which  the  before  recited  Trials  were  made. 

I.  In  Plants  of  the  fame  Kind,  the  lefs  they  are  in  Bulk,  the  fmaller  the  someKt^ 
Quantity  of  the  fluid  Mafs  in  which  they  are  fet,  is  drawn  off;  the  Dif- f^^^^^y^ 
pttdium  of  it,  where  the  Mafs  i^  of  equal  thicknefs,  being  pretty  nearly  i4^*^^'- 
proportioned  to  the  Bulk  of  the  Plant.     Thus  that  in  the  Glafs,  marked  A^  **'*''•  ^^• 
which  weighed  only  27  gr.  drew  off  but  2558  Grains  of  the  Fluid :  And  ^*  ^^'^^ 
that  in  B.  which  weighed  only  28^^,  took  up  but  3004  gr.  whereas  that  in 
H.  which  weighed  1 27  gr.  fpent  14190  gr.  of  the  liquid  Mafs. 

The  Water  feems  to  aifcend  up  the  Veflels  of  Plants  in  much  the  fame  man* 
ner  as  up  a  Filtre :  and  'tis  no  great  wonder  that  a  large  Filtre  fhould  draw 
off  more  Water  than  a  lefler  ,•  or  that  a  Plant  that  has  more  and  larger  Vef- 
fels  (hould  take  up  a  greater  Share  of  the  Fluid  in  which  'tis  fet,  than  one 
that  has  fewer  and  fmaller  ones  can. 

1.  The  much  greateft  Part  of  the  fluid  Mafs  that  is  thus  drawn  off,  and 
conveyed  into  Plants,  does  not  fettle  or  abide  there ;  but  paffes  thro  the 
Pores  of  them,  and  exhales  up  into  the  Atmofpbere.  That  the  Water,  in 
thefe  £xperiments,afcended  only  thro  theVeffels  of  the  Plants,  is  certain.  The 
Glaffes  R  and  G.  that  had  no  Plants  in  them,  tho  difpofed  of  in  like  man* 
ner  as  the  reft,  remained,  at  the  end  of  the  Experiment,  as  at  flrft,  and 
none  of  the  Water  was  gone  off;  and  that  the  greateft  Part  of  it  flies 
off  from  the  Plant  into  the  Atmofphere,  is  as  certain.  The  leaft  Pro- 
portion of  Water  expended  was  to  the  Augment  of  the^  Plant,  as  45.  or  yo. 
to  I.  And  in  fome  the  Weight  of  the  Water  drawn  off,  was  100,  200,^ 
nay,  in  one  above  700  times  as  much  as  the  Plant  had  received  of  Addi- 
tion. 

This  fo  continual  an  Emiflion  and  Detachment  of  Water,  in  fo  great 
Plenty  from  the  Parts  of  Plants,  affords  us  a  manifeft  Reafon  why  Countries 
that  abound  with  Trees  and  the  larger  Vegetables  efpecially,  (hould  be  very 
obnoxious  to  Damps,  great  Humidity  in  the  Air,  and  more  frequent  Rains, 
than  others  that  are  more  open  aad  free.  The  great  Moifture  in  the  Air 
was  a  mighty  Inconvenience  and  Annoyance  to  thofe  who  flrft  fettled  inAme- 
rica ;  which  at  that  time  was  much  overgrown  with  Woods  and  Groves : : 
But  as  thefe  were  burnt  anddeftro}ed,  to  make  way  for  Habitation  and 
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Culture  of  the  Earth,  the  Air  mended,  and  cleared  up  apace,  changing  ia^ 
to  a  Temper  much  more  dry  and  ferene  than  before. 

Nor  does  this  Humidity  go  oft*  pure  and  alone,  but  ufually  bears  forth  with 

it  many  Parts  of  the   fame  Nature,  with  chofe  whereof  the  Plant,  thro 

which  it  paflcs,  confifls.     The  crafler  indeed  are  not  fo  eafily  born  up  into 

the  Atmofphere,  but  are  ufually  depofited  on  the  furface  of  the  Flowers, 

Leaves,  and  other  parts  of  the  Planes:  Hence  comes  our  Manna^our  Ho- 

nics,  and  other  gummous  Exfudations  of  Vegetables.     Bjt  the  finer  and 

lighter  P;irts  arc  with  greater  Eafe  fent  up  into  the  Atmofphere  :  tlience  they 

are  conveyed  to  our  Organs  of  Smell,  by  the  Air  we  draw  in  Refpiration ; 

and  are  pleafant  or  ofFenfive,  beneficent  or  injurious  to  us,  accordingto  the 

Nature  of  the  Plants  from  whence  they  arife.    And  fince  thefe  owe  their 

Rife  to  the  Water  that  afcends  out  of  the  Earth,  thro  the  Bodies  of  Plants, 

we  cannot  be  far  to  feek  for  the  Caufe  why  they  are  more  numerous  in  the 

Air;  and  we  find  a  greater  Quantity  of  Odours  exhaling  from  Vegetables, 

in  warm,  humid  Seafons,  than  in  any  others  whatever. 

3.  A  great  Part  of  the  terreft rial  Matter,  that  is  mix*d  with  the  Water, 
afcends  up  into  the  Plants  as  well  as  the  Water.  There  was  much  more 
terreftrial  Matter  at  the  End  of  the  Experiment,  in  the  Water  of  the  Glafles 
F.  and  G.  that  had  no  Plants  in  them,  than  in  thofe  that  had  Plants.  The 
Garden-mould  diffolvcd  in  the  Glafles,  K.  and  £•  was  confiderably  dimi- 
nifhed  and  carried  oft'.  Nay,  the  terreftrial  and  vegetable  Matter  was  bom 
up  in  die  Tubes  filled  with  Sand,  Cotton,  &c.  in  that  Quantity  as  to  be 
evident  even  to  fenfe. 

If  I  may  be  permitted  to  look  abroad  a  while,  towards  our  Shores  and 
Parts  within  the  Verge  of  the  Sea,  thefe  willprefent  us  with  a  large  Scene 
of  Plants,  that  along  with  the  Vegetables,  take  up  into  them  mere  mineral 
Matter  alfo,  in  a  great  abundance.  Such  are  our  Sea-purflains,  the  feveral 
forts  of  Alga's,  of  Samphires  and  other  marine  Plants.  Thefe  contain  com- 
mon Sea-Salt,  which  is  all  one  with  theFoffilc,  infuch  Plenty,  as  not  only 
to  be  plainly  diftinguiih'd  on  the  Palate,  but  may  be  drawn  forth  of  them 
in  confiderable  Quantity. 

How  apt,  and  how  much  difpofed  this  vegetable  Matter^  being  fo  very 
fine  and  light,  is  to  attend  Water  in  all  its  Motions,  and  follow  it  into  each 
of  its  Recelfes,  is  manifeft,  not  only  from  the  Inftances  above  alledged,  but 
many  others.  Percolate  it  with  all  the  Care  imaginable,  filter  it  with  e- 
verfo  m:ny  Filtrations,  yet  fome  terreftrial  Matter  will  remain  ;  'tis  true, 
the  Fluid  wiH  be  thinner  every  time  than  other,  and  more  difengagedof 
the  faid  Matter :  biit  never  wholly  free  and  clear. 

Ihavefiltred  Water  thro  feveral  Sheets  of  thick  Paper,  and  after  that, 
thro  very  clofefine  Cloth,  12  times  doubled  ,•  nay,  I  have  done  this  over  and 
over,  and  yet  a  confiderable  Quantity  of  this  Matter  difcover*d  it  felf  in 
the  Water  after  all.  'Tis  true,  filtering  and  dift  illing  of  Water  intercepts,  and 
makes  it  quit  fome  of  the  eardiy  Matter  it  was  before  impregnated  withal  • 
but  then  that  which  continues  with  the  Water  after  this,   is  fine  and 

light, 
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light,  and  fuch  confequently,  as  is  in  a  peculiar  manner  fit  for  the  growth^ 
and  nourilhincnt  of  Vegetables.  And  this  is  the  cafe  of  Rain-water ;  the 
quantity  of  terreftrial  Matter  it  bears  up  into  the  Atmofphere  is  not  great : 
but  that  which  it  does  bear  up,  is  mainly  of  that  light  kind  of  vegetable 
Matter,  and  that  too  perfcftly  difTolved,  and  reduced  to  fingle  Corpufcles, 
all  fit  to  enter  the  Tubules  and  Veffels  of  Plants.  On  which  account  *ti$, 
that  this  Water  is  fo  very  fertile  and  prolifick.  But  the  mineral  Matter  is, 
a  great  deal  of  it,  not  only  grofs  and  ponderous,  but  fcabrous  and  inflexi- 
ble, and  fo  not  difpofed  to  enter  the  Pores  of  the  Root.  And  a  great  many 
of  the  fimple  vegetable  Particles  by  degrees  unite  and  form,  fome  of  them, 
fmall  Clods  or  Molecula  i  fuch  as  thofe  mentioned  in  Hy  K  and  £,  flicking  to 
the  extremities  of  the  Roots  of  thofe  Plants;  others  of  them  intangle  in  a 
loofer  manner,  and  form  the  Nubecula^  and  green  Bodies  fo  commonly  ob- 
ferved  in  flagnant  Water.  Thefe  alfo  when  thus  conjoined,  are  too  big  to 
enter  the  Pores,  or  afcend  up  the  VeflTels  of  Plants,  which  fingly  they  might 
have  done;  they  who  areconverfant  in  Agriculture,  willeafily  fubfcribe  to 
this.  They  are  well  aware,  that  be  their  Earth  never  forich,  fo  good,  and 
fo  fit  for  the  Produftion  of  Corn,  or  other  Vegetables,  little  will  come  of 
it,  unlefs  the  Parts  be  feparated  and  loofe.  'Tis  on  this  account  they  be- 
ftow  the  Pains  they  do  in  Culture  of  it,  in  digging,  plowing,  harrowing, 
and  breaking  of  the  clodded  Lumps  of  Earth.  'Tis  the  fame  way  that  Sea- 
Salt,  Nitre,  and  other  Salts,  promote  Vegetation,  they  loofen  the  Earth,  and 
feparate  the  concreted  Parts  of  it,  by  that  means  fitting  and  difpofing  them 
to  be  alTumed  by  the  Water :  and  carried  up  into  the  Seed  or  Plant,  for  its 
Formation  and  Augment.  There^s  no  Man  but  mufl  obferve,  how  apt  all 
forts  of  Salts  are  to  be  wrought  upon  by  Moiflure,  how  eafily  they  liquate 
and  run  with  it :  and  when  thefe  are  drawn  off,  and  have  deferred  the 
Lumps,  wherewith  they  are  incorporated,  thofe  muft  moulder  immediate- 
ly, and  fall  afunder  of  courfe.  The  hardefl  Stone  we  meet  with,  if  it  hap- 
pen, as  frequently  it  does,  to  have  any  fort  of  Salt  intermixt  with  the 
Sand  of  which  it  confifts,  upon  being  expofed  to  humid  Air,  in  a  fhort 
time  diflolves  and  crumbles  all  to  pieces,  and  much  more  will  clodded  Earth 
or  Clay,  which  is  not  of  near  fo  compad  and  folid  a  Conflitution  as  Stone 
is.  The  fame  way  likewife  is  Lime  ferviceable  in  this  Aftair:  It  is  well 
known  how  apt  it  is  to  be  put  into  Ferment  and  Commotion  by  Water,  nor 
can  fuch  Commotion  ever  happen,  when  Lime  is  mixt  with  Earth,  how- 
ever hard  and  clodded  that  may  be,    without  opening  and  loofcning 

of  it. 

4.  T))e  Plant  is   more  or  lefs   murijbed  and  augmented    in  proportion    as 

the  WateVi  in  which  it  fiands,  contains  a  fmatter  or  greater  quantity  of  proper 

terreftrial  Matter  in  it.    The  Truth  of  this   Pf  opofition,    is  fo  eminently 

difcernable   through    the   whole  Procefs   of  thefe  Trials,    that  I  think 

no  doubt  can  be  made  of  it.    The  Mint  in  the  Glafs  C  was  much  of  the 

fame  Bulk   and  Weight  with  thofe  in  A    and  B.  But  the  Water,   in 
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v^hicb^bat  was,  being  River-vrater^  which  was  ^parently  ftor'd  more  co- 
pioufly  with  terreftrial  Matter  thaa  the  Spring  or  Kain-water»  wherein  they 
ilood,  were,  it  had  thriven  to  almoft  double  the  Bulk  that  either  of  them 
had  ;  and  with  a  Icfs  Expence  of  Water  too.  So  likewife  the  Mint  in  L.  in 
whofe  Water  was  diflblved  a  fmall  Quantity  of  good  Garden  Mould,  the 
it  had  the  Difadvantage  to  be  lefs  when  firft  fet,  than  either  of  the  Mints 
in  H.  or  /.  whofe  Water  was  the  very  fame  with  this  in  L.  but  had  none 
of  that  Earth  mixed  with  it ;  yet  in  a  fliort  timet  the  Plant  not  only 
overtook  but  much  outflripped  thofe,  and  at  the  End  of  the  Experi- 
ment, was  very  confiderably  bigger  and  heavier  than  either  of  them.  la 
like  manneri  the  Mint  in  AT,  tho  lefs  at  the  beginning  than  that  in  M 
being  fet  in  that  thick,  turbid,  feculent  Water,  that  remained  behind^ 
after  that  wherein  A/ was  placed,  was  (tilled  oft*,  had,  in  fine,  more  than 
doubled  its  original  Weight  and  Bulk,  and  received  above  twice  the  addi- 
tional EncreaCb  than  that  in  A/,  which  flood  in  the  thinner  diftill*d  Water 
had  done ;  and,  which  is  not  kfs  confiderable,  had  not  drawn  ofi'  half  the 
Q^untity  of  Water  that  that  had. 

Why  in  the  beginning  of  this  Article,  I  limit  the  Proportion  of  the  Aug- 
ment oi  the  Plant  to  the  quantity  of  proper  terreflrial  Matter  in  the  Water, 
is,  becaufe  ail,  even  the  vegetable  Matter,  to  fay  nothing  of  the  mineral, 
is  not  proper  for  the  Nourifhment  of  every  Plant.  There  may  be,  and 
doubtlefs  are,  fome  parts  in  different  Species  of  Plants,  that  may  be  much 
alike,  and  fo  owe  their  Supply  to  the  fame  common  Matter:  But  'cis plain, 
^1  cannot.  And  there  are  other  parts  fo  di£Fering,  that  'cis  no  ways  credi- 
ble they  fbould  be  formed  all  out  of  the  fame  fort  of  Corpufcles.  So  far 
from  it,  that  there  want  not  good  Indications,  as  we  fhall  fee  by  and  by, 
that  every  kind  of  Veg^etable  requires  a  peculiar  and  fpecifick  Matter  for 
its  Formation  and  Nourifhment.  Yea,  each  Part  of  the  fame  Vegetable 
does  fo,  and  there  are  v^ry  many  and  different  Ingredients  go  to  the  Com- 
pofition  of  the  fame  individual  Plant.  If  therefore  the  Soil,  wherein  any 
Vegetable  or  Seed  is  planted,  contains  all,  or  mofl  of  thefe  Ingredients, 
and  thofe  in  due  Quantity,  'twill  grow  and  thrive  there,  otherwife  'twill 
not.  If  there  be  not  as  many  forts  of  Corpufcles  as  are  requifite  for  the 
Conftitution  of  the  main  and  more  efTential  parts  of  the  Plant,  'twill  not 
profpcr  at  all  If  there  be  thefe,  and  not  in  a  fufficient  Plenty,  'twill  flarve, 
and  never  arrive  to  its  natural  Stature,-  or  if  there  be  any  the  lefs  neceflary 
and  eifential  Corpufcles  wanting,  tliere  will  be  fome  failure  in  the  Plant, 
'cwill  be  defedive  in  Tafte,  in  Smell,  in  Colour,  or  fome  other  way. 

But  tho  a  trad  of  Land  may  haj^en  not  to  contain  Matter  proper  for 
the  Conftitution  of  fome  one  peculiar  kind  of  Plant,  yet  it  may  for  icve- 
ral  others  ;  and  tliofe  much  differing  among  themfelves.  The  Vegetative 
Particles  are  commixt  and  blended  in  the  Earth,  with  all  the  Diverfity  and 
Variety,  as  well  as  all  the  Uncertainty  conceivable^ 

It  is  not  pofCble  to  imagine  how  one^  uniform,  homogeneous  Matter 
having  its  Principles  or  original  parts  all  of  thefameSubflance,  Conftituti- 
on^ 
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on.  Magnitude,  Figure  and  Gravity,  (hould  ever  conftitute  Bodies  fo  egrc- 
gioufly  unlike  in  all  thofe  refpefts,  as  Vegetables  of  different  Kinds  are  i 
nay,  even  as  the  different  Parts  cf  the  fame  Vegetable.  That  one  (hould 
carry  a  refinoiis,  another  a  milky,  a  third  a  yello,w,  a  fourth  a  red  Juice  in 
itsVcins ;  one  afford  a  fragrant,  another  an  oflenfive  Smell ;  one  be  1  weet  to 
the  Tafte,  another  bitter,  acid,  acerb,  auftere,  drr.  that  one  (hould  benou- 
rifhing,  another  poifonous,  one  purging,  another  aftringent :  in  brief,  that 
there  fhould  be  that  vaft  Difference  in  them,  in  their  feveral  Conftitutions, 
Makes,  Properties  and  Effefts,  and  yet  all  arife  from  the  very  fame  fort  of 
Matter,  would  be  very  ftrange. 

The  Cataputia  in  the  Glafs  £.  received  but  very  little  Increafe ;  only  j^ 
ffr.  all  the  while  it  flood,  tho  2^01  gr.  of  Water  were  fpent  upon  it.  I  will 
not  fay  the  Reafon  was,  becaufe  the  Water  did  not  contain  in  it  Matter  fit 
and  proper  for  the  nourifliment  of  that  peculiar  and  remarkable  Plant.  No,  it 
may  be  the  Water  was  not  a  proper  Medium  for  it  to  grow  in ;  and  we  know 
there  arc  very  many  Plants  that  will  not  thrive  in  it.  Too  much  of  that 
Liquot  in  fome  Plants  may  probably  hurry  the  terreftrial  Matter  thrd  their 
Veflfcls  too  faft  for  them  to  arrcft  and  lay  hold  of  it.  Be  that  as  it  will, 
'tis  moft  certain  there  are  neculiar  Soils  that  fuit  peculiar  Plants:  In  fiif^- 
landy  Cherries  are  obferved  to  fucceed  beft  in  Kem\  Apples  in  HereforJ^^ire ; 
Safliron  in  Cambridge[hire ;  Woad  in  two  or  three  of  our  midland  Counties ; 
and  Teazles  in  Somerfet/bire.  This  is  an  Obferfation  that  hath  held  in  all 
parts  of  the  World.  But  that  Soil  that  is  once  proper  and  fit  for  the  Pro- 
Guftion  of  fome  one  fort  of  Vegetables,  does  not  ever  continue  to  be  fo. 
Ko,  in  trad  of  time,  it  lofes  that  Property :  but  fooner  in  fome  Lands,  and 
later  in  others.  If  Wheat,  for  exampje,  be  fown  upon  a  Trad  ot  Land, 
that  is  proper  for  that  Grain,  the  Urd  Crop  will  fucceed  very  well,  and  per- 
haps the  fecond,  and  the  tiiird,  as  long  as  the  Ground  is  in  Heart,  as  the 
Farmers  fpeak :  But  in  a  few  Tears,  'rtvill  prodftce  no  nkore,  if  fowed 
with  that  Corn.  Some  other  Grain  indeed  it  may,  as  Barley;  and  after 
this  has  been  fown  fo  often,  that  the  Land  can  bring  forth  no  more  of  the 
fame,  it  may  afterwards  yield  good  Oats  ;  and  peHiaps  Peafe  after  them. 
At  length  'twill  become  barren,  the  vegetative  Mattel*  ^hatat  firft  it  abound- 
ed withal,  being  educed  forth  of  it,  by  thofe  fqccefliVe  Crops,  and  raoft 
cf  it  born  off ;  each  fort  of  Grain  taking  forth  that  peculiar  Matter  that  is 
proper  for  its  own  Nouriihment. 

After  all  which,  that  very  Trad  of  Land  may  be  brought  to  produce  a- 
nother  Scries  of  the  fame  Vegetables;  but  nevc^  till  it  is  fupply'd  with  a 
new  Fund  of  Matter,  of  like  fort  with  that  it  at  firft  contained.  This  Sup- 
ply is  made  feveral  Ways:  By  the  Ground's  lying  falldw  fome  tiitie,  till  the 
Rain  has  poured  down  a  frefli  Stock  upon  it ;  or  by  tlie  Tiller's  Care  in  ma* 
nuring  it. 

And  for  further  Evidence  that  this  Supply  iSy  in  reality,  of  like  fort, 
we  need  only  refled  a  while  upon  thofe  Manures  that  are  found,  by  tod- 
fiaiit  Experitnce,  beft  to  promote  Vegetation,  and  the  Fruitfulnefs  of  the 
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Earth ;  thefe  arc  chiefly  cither  Parts  of  Vegetables  or  Animals ;  which 
indeed  either  derive  their  own  Nourifliment  immediately  from  vegetable 
Bodies,  or  from  other  Animals  that  do  fo.  In  particular,  the  Blood,  Urine 
and  Excrements  of  Animals,  Shavings  of  Horns  and  of  Hoofs,  Hair, 
Wool,  Feathers,  calcined  Shells,  Lees  of  Wine,  and  of  Beer;  Afhes  of 
all  forts  of  vegetable  Bodies,  Leaves,  Straw,  Roots,  and  Stubble,  turned 
into  the  Earth  by  Plowing,  or  otherwife  to  rot  and  diflblve  there  ;  thefe,  I 
fay,  are  our  bcft  Manures,  and  being  vegetable  Subftances,  when  refunded 
back  again  into  the  Earth,  ferve  for  the  Formation  of  other  like  Bodies. 

We  meet  with  ftill  further  Confirmations  of  the  fame  things  in  our  Gar- 
dens. The  Trees,  Shrubs  and  Herbs,  cultivated  in  thefe,  after  they  have 
continued  in  one  Station,  till  they  have  derived  thence  the  greater  Parts  of 
the  Matter  fit  for  their  Augment,  will  decay  and  degenerate,  unlefs  either 
frefh  Earth,  or  fome  fit  Manure  be  applied  unto  them.  ^Tis  true,  they 
may  maintain  themfelves  there  for  fome  time,  by  fending  forth  Roots,  fur- 
ther and  further  to  a  great  Extent  all  round,  to  fetch  in  more  remote  Pro- 
vifion  :  But  at  laft  all  will  fail,  and  they  muft  either  have  a  frefih  Supply 
brought  to  them,  or  they  themfelves  be  removed  and  tranfplanted  to  fome 
Place  better  fbmifhed  with  matter  for  their  Subfiftence.  And  accordingly 
Gardiners  obferve,  that  Plants  that  have  flood  a  great  while  in  a  Place  have 
longer  Roots  than  ufual ;  part  of  which  they  cut  off  when  they  tranfplant 
them  to  a  frefh  Soil,  as  now  not  of  any  further  Ufe  to  them. 

All  thefe  Inftannes,  to  pafs  over  a  great  many  others  that  might  be  aU 
ledged,  point  forth  a  particular  terreflrial  Matter,  and  not  Water  only  for 
the  Subject  to  which  Plants  owe  their  Increafe.  Were  it  Water  only,  there 
would  be  no  need  of  Manures,  or  of  tranlplanting  them  from.  Place  to 
Place.  The  Rain  falls  in  all  Places  alike,  in  this  Field  and  in  that 
indijOFerently;  in  one  fide  of  an  Orchard,  or  Garden,  as  well  as  another; 
Nor  could  there  be  any  Reafon,  why  a  Trad  of  Land  fhould  yield 
Wheat  one  Year,  and  not  the  next,  fince  the  Rain  ihowers  down  alike  in 
each. 

5.  Vegetatks  are  not  formed  oj  Water ^  but  of  a  certain  peculiar  terrefirial 
Matter,  The  Plant  in  £drew  up  into  it  2501  gr.  of  the  Fluid  Ma&; 
and  yet  had  received  but  3  gr.  and  an  half  of  Encreafe  from  all  that.  The 
Mint  in  L  tho  it  had  at  firfl  the  difad  vantage  to  be  much  lefs  than  that  in  /, 
yet  being  fet  in  Water,  wherewith  Earth  was  plentifiiUy  mixed,  and  that  in  / 
only  in  Water  without  any  fuch  additional  Earth,  it  had  vaflly  outgrown  the 
other,  weighing  at  leafl  14$  gr.  more  than  that  did,  and  fo  having  gained 
above  twice  as  much  as  that  had.  In  like  manner^  that  in  Ky  tho  it  was 
a  great^al  lefs  when  put  in  than  that  in  /,  and  alfo  was^  impaired  and  of- 
fended by  Infeds^yet  being  planted  in  Water  wherein  the  Earth  was  diffolv'd, 
whereas  the  Water  in  which  /  flood  had  none,  it  not  only  overtook,  but 
confiderably  furpaffed  the  other;  weighing  at  leafl  ip  gr.  more  than  that 
Ui  /,  and  yet  had  not  expended  fo  much  Water  as  that,  by  above  2400  gr. 
The  Plant  in  N^  tljo  at  firft  a  great  deal  lefs  than  that. in  M,  yet  being 
fet  in  the  foul  crafs  Water,  that  was  left  in  the  Still,  after  that  in  which 
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Af  was  fee  was  drawn. o£F,  in  conclufion  had  gained  tn  Weight  above  dou- 
ble what  that  in  the  finer  and  thinner  Water  had.  The  Proportion  of  the 
Augment  of  that  Plant  that  throve  moft,  was  to  the  fluid  Mafs  fpent  upon  it 
but  as  I  to  46,  in  others  it  was  as  i  to  tfo,  100, 200 :  nay  in  the  Cataputia  'twas 
but  as  I  to  714.  The  Mint  in  B  took  up  39  gr.  of  Water  a  Day,  one  Day 
with  another,  which  was  much  more  than  the  whole  Weight  of  the  Plant 
originally,  and  yet  with  all  this  it  gained  not  one  fourth  of  a  Grain  a 
Day  in  Weight.  Thofc  that  in  /f  took  up  253  gr.  a  Day  of  the  Fluid,  which 
was  near  twice  as  much  as  its  original  Weight,  it  weigliing  when  firft  fet 
in  the  Water  but  127  gr.  and  after  all,  the  daily  Incrcafe  of  the  Plant  was 
no  more  than  24-  Grains. 

6.  Spring  and  Rain- Water  contain  pretty  near  an  equal  Charge  of  Vege- 
table Matter :  River- Water  more  than  either  of  them,.  The  Plants  in  the 
GlafTes  A,  B  and  C,  were  at  firft  of  much  the  fame  Size  and  Weight.  At 
the  end  of  the  Experiment,  the  Mint  in  A  had  gained  1 5  gr,  out  ot  2  y  58  gr. 
of  Spring -Water ;  that  in  J?  174-  gr.  out  of  3004  gr.  of  Rain-Water,  but 
that  in  C  had  got  26  gr.  out  of  only  2493  gf»  of  River-water.  So  that  thefo 
Proportions  will  hold  for  the  Main  :  Yet  I  make  no  doubt,  but  the  Water 
that  falls  in  Raia  at  fometimes^  contains  a  greater  Share  of  terreftrial  Mat- 
ter, than  that  which  falls  at  others.  A  more  powerful  and  intenfe  Heat 
muft  needs  hurry  up  a  larger  Quantity  of  that  Matter  along  with  the  humid 
Vapours  that  form  Rain,  than  one  more  feeble  and  remifsever  poffibly  can: 
The  Water  in  one  Spring  may  flow  forth,  with  an  higher  Charge  of  this 
Matter,  than  that  of  another :  this  depending  partly  upon  the  quicknefs 
of  the  Ebullition  of  the  Water,  and  partly  upon  the  quantity  of  that  Matter^ 
latent  iij  the  Strata,  thro  which  the  Fluid  pafles,  and  the  greater  or  lefs 
Laxity  of  thofe  Strata..  For  the  fame  Reafou,  the  Water  of  one  River  may 
abound  with  it  more  than  that  of  another.  Nay,  the  fame  River,  when 
much  agitated  and  in  commotion,  muft  bear  up  more  of  it,  than  when  if. 
moves  with  lefs  Rapidity  and  Violence.  That  there  is  a  great  Quantity  of 
this  Matter  in  Rivers,  and  that  it  contributes  vaftly  to  the  ordinary  Ferti*  ; 
lity  of  the  Earth,  we  have  an  illuftrious  Inftance  in  the  Ntli,  the  Conger, 
and  other  Rivers,  that  yearly  overflow  the  neighbouring  Plains.  Their 
Banks  (hew  the  faireft  and  largeft  Crops  of  any  in  the  whole  World  :  They 
are  even  loaded  with  the  Multitude  of  their  Produdion,  and  thofe  who 
have  not  feen  them,  will  hardly  be  induced  to  believe  the  mighty  R,eturns 
thofe  Trafts  made,  incomparifon  of  others  that  have  not  the  Benefitof  like 
Inundations. 

7.  Water  ferves  only  for  a  Vehicle  to  the  terreftrial  Matter,  which  forms 
Vegetables,^  and  does  not  it  felf  make  any  Addition  unto  them.  Where  the 
proper  terreftrial  Matter  is  wanting,  the  Plant  is  not  augmented  tho  never 
fo  much  Water  afcend  irito  it.  The  Cataputia  in  JET  took  up .  more  Water 
than  the  Mint  in  C,  and  yet  had  grown  but  very  little,  having  received 
only  3ygr.  of  additional  Weight,  wnereas  the  other  had  received  no  lefs  than 
26  gr.   The  Mint  in  /  was,  planted  in  the  fame  fort  of  Water  as  that  in  X 
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\^•as ;  billy  the  Utter  had  £artJi  diflblved  ift  thfe  Water,  and  yet  that  drew 
off  1314^  &^*  ^^  ^^^  Water,  gaining  it  felf  fio  more  than  139  gr.  in 
Weight  i  U^  hereas  the  ether  tcob  lip  but  1673 1  gf.  of  Water,  and  was  aug- 
mented I6t  gr.  in  Weight.  Conlequently,  that  fpent  140P  gr.  more  of 
the  Water,  than  tliis  lu  A^  did ;  and  yet  XV^s  not  fo  much  incrcafed  in 
Weight  ^s  this  by  ip  gt.  The  Mint  in  AL  ilood  in  the  very  fame  Kind  of 
Witer  as  that  irt  A^.  did  :  But  the  Water  In  Af.  hiving  much  fefs  tcrreftrial 
Matter  in  it,  than  thai  in  ATI  had,  the  Plant  bore  up  8803  gr.  of  it,  gaining 
ft  felf  drily  41  gt.  the  while:  Whereas  that  in  iV.  drew  oft*  no  more  than 
4344  8^-  ^^^  y^*  ^^'^5  augmented  94  gr.  fo  that  it  fpent  4459  gr.  of  Water 
more  than  that  did  :  And  yet  was  not  it  feif  fo  much  increafed  in  Weight 
as  that  was,  by  53  gr.  This  is  both  a  vefy  fair  and  a  very  conclufive  In- 
Aance. 

'Tis  evident  therefore,  that  Water  is  fiot  the  Matter  that  compofcs  Vege- 
table Bodies :  but  'tk  the  Agent  that  conveys  that  matter  to  them,  that  in- 
trodiices^  and  dillributes  it  to  the  fevera!  Pans  for  their  Nourllhmcnt. 
That  therefore  there  is  that  plentiful  trOvitioti  and  vaft  Abundance  of  it, 
fuppUed  to  kii  the  Parts  of  the  Earth,  i^  a  Mark  of  a  iiatural  Providence, 
fupcriirtending  over  the  Globe  *we  ii^habit. 

This  iFluid  is  capacitated  for  the  Office  here  affigried  it  fevcral  Ways : 
By  the  Figure  of  its  Parts;  which,  ai  appears  from  many  Experiments,  is 
exaftly  and  mathematically  fpherlcal ;  the  SiiVfaCeS  being  perfedly  poHte, 
and  with6ut  any  of  the  leall  tnedualities.    It  is  evident,  Corpufcles  of  fiich 
a  Figure  are  eafily  fufceptible  of  Motioti,  yea,  for  above  any  others  idiat* 
ever,  and  confe^ueatly  tlic  moft  eapable  of  moving  and  eottveyfng  otfiet 
Matter,  that  i^  not  fo  iStitp  and  voluble.   Then  the  Intervals  of  Bodies  df  ^at 
Figure  arCi  with  refpejato'fhefr  $ulk,of  all  others  the  largeft ;  andfo  themoft 
fitted  to  receive  and  entertain  foreign  Matter  in  them.   Be/ides,  as  far  as  the 
Trials  hithertb  made  inform  us,  the  coriftituentCorpu^leS  of  Water  are  each, 
fmgly  confidered,  abKolutely  folid,  and  do  Hot  yield  to  the  greatfeft  exter- 
nal t^erte.    This  fecureS  their  figure  agaihft  any  Alteration,  and  the  Inter- 
vals-of  the  Corpufcles  muft  be  always  alike.    By  the  latter  it  will  be  ever 
difpofed  to  receive  Matter  into  it ;  and  by  tile  fortner,  when  once  received, 
to  bear  it  on  along*  with  it.    Water  is  further  capicitated  to  be  a  Vehicle  to 
this  matter  by  the  tejciuity  and  finenefs  of  the  Corpufcles  of  which  it  confifts. 
We  hardly  know  any  Fluid  in  all  Nature,  except  Fire,  whofe  conftituent 
Parts  are  lb  exceeding  fubfcile  and  fmall  as  thole  of  Water  are.    They*Q 
pafs  Pores  and  Interftioes,   that  neither  Air,  nor  any  other  Fluid  will. 
This  enables  them  to  enter  the  fineft  Tubes  and  Veifels  of  Plants,  and  to 
introduce  the  terreftrial  Matter  conveying  it  to  all  Parts  of  them ;  whilft 
each,  by  means  of  Organs  it  is  endowed  with  for  thepurpofe,  intercepts 
and aflumes  into  it  felf  fuch  Particles  as  arefuitable  to  its  own  Nature,  letting 
the  reft  pafs  on  thro  the  common  DuSs.     Nay,  we  have,    almoft  every 
where,  mechanical  Inftances  of  much  the  Tame  Tenor.     'Tis obvious  to  every 
one,  how  eafily  and  fuddenly  Humidity,  or  the  Corpufcles  of  Water  fuftained 
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in  the  Air^  pervade  and  iofinuate  thexnrelves  into  Cords,  however  tightfy 
twifted,  into  Leather,  Parchment,  vegetable  Bodies,  Woo(j,  4ad  the  uie. 
This  it  is  that  fits  them  for  Hygrometers,  and  to  meafure  and  det^mifie  the 
diftcrent  Quantities  of  Moiflure  in  the  Air,  in  dttferenc  PJaqosaad  Seafws. 
How  freely  Water  I»fles  and  carries  with  it  terrefiriaJ  Matter,  thro  Fil- 
tres,  Colatures,  Diftillations,  tXa^  hath  been  intimated  already. 

8.  Water  is  not  capable  of  performing  this  Qi&ce  to  PUats,  unleCs  aififted 
by  a  due  Quantity  of  Heat :  And  this  muft  concur,  or  Veget;ation  wilt  aot 
fucceed.  The  Plants  that  were  fet  in  the  Glafl'es,  O.  R.  i*.  ^c.  in  0B(4^r^ 
and  the  following  colder  Months,  had  not  near  the  Quantity  of  Waiter  fent 
up  into  them,  or  fo  great  an  additional  Encreafc  by  mudb,  as  thpfe  chat  were 
fet  in  Jmey  July^  and  the  hotter.  That  the  Cooeourfe  of  Heat  in  this  Work 
is  really  neceilary,  appears,  not  only  from  the  Experiments  before  us,  but 
from  all  Nature ;  from  our  Fields  and  Foreils,  our  Gardens  and  our  Or- 
chards. We  fee  in  Autumn,  as  the  Sun's  Power  srows  gradually  lefs  and  lefs, 
fo  its  EfifeAs  on  Plants  are  remitted,  and  their  V  egetation  flackens  by  little 
and  little.  Its  Failure  is  firil  difcernable  in  Trees.  Thefe  are  rajfed  higbeft 
above  the  Earth,  and  require  a  more  intenfe  Heat  to  elevate  tl^e  Water, 
charged  with  their  Nourifhment,  to  the  Tops  and  Extremities  of  them  j  fo 
that  for  want  of  freih  Support  and  Nutriment,  they  flied  their  Leaves,  unlefs 
fccured  by  a  very  firm  and  hardy  Conditutionindeed^  asourEver*greeos  are. 
Next-the  Shrubs  part  with  theirs,  and  then  the  Herbs  and  lower  Tribes  : 
The  Heat  being  at  length  not  fufficient  to  fupply  even  thefe,  thofo  near  the 
Earth,  the  Fund  of  their  Nouri/hment.  As  the  Heat  returns  the  fucceeding 
Spring,  they  all  recruit  again,  and  are  furniihed  with  (tdh  Supplies.and 
Verdure.  But  firft,  thofe  which  are  loweft  and  neareil  tl>e  Earth,  Herbs, 
and  they  that  require  a  lei&r  Degree  of  Heat  to  raife  the  Water  with  its 
earthy  Charge  into  them,  then  thq  Shrubs  and  higher  Vegetables,  in  their 
Turns,  and  laftly  the  Trees.  As  the  Heat  increafes,  it  grows  too  powerful, 
and  hurries  the  matter  with  too  great  Rapidity  thro  the  finer  and  more  tender 
Plants.  Thefe  therefore  go  oft*  and  dec^y,  and  others  that  a.ne  more  har- 
dy and  vigorous,  and  require  a  greater  Share  of  Heat,  fiicceed  in  thdr  Or- 
der. 

The  fame  is  obfervable  in  diftant  Climates ;  the  hotter  Countries  yield 
ordinarily  the  largeft  and  talleft  Trees,  and  thofe  coo,  in  much  greater 
Variety  than  the  colder  ever  do ;  even  thofe  Plants  that  are  common  to  both, 
attain  to  a  much  greater  Bulk  in  the  Southm  than  in  the  Northern  0imof ; 
nay,  there  are  fome  Regions  fo  bleak  and  chill,  that  they  raife  no  Vegeta- 
bles at  all,  to  any  confiderable  Size.  This  we  learn  from  Grecnlandy  from 
Jcclandy  and  other  Places  of  like  cold  Site  and  Condition.  In  thefet  np  Tr^e 
ever  appears,  and  the  very  Shrubs  they  afford  are  few,  little,  and  low  : 
Again,  in  the  warmer  Clim^ites,  and  lach  as  do  furnifti  forth  Trees,  and  the 
larger  Vegetables,  if  there  happen  a  Remiifion  and  Diminution  of  tl>e  wfval 
Heat,  their  Produftions  will  be  impeded  and  dimini/hed  in  proportion. 
Our  late  colder  Summers  have  ^iven  us  Proof  enough  of  this.    For  tho 
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the  Heat  we  have  had  in^as  fufficient,  to  raife  the  vegetative  Matter  In  the 
lower  Plants  J  into  our  Corn,  our  Wheat,  Barley,  Peafe  and  the  like  ;  and 
^  we  have  had  plenty  of  Strawberries,  Rasberries,  Currants,  Goosberries,  and 
the  Fruits  of  luch  other  Vegetables,  as  are  low  and  near  the  Earth  ,•  yea,  and 
a  moderate  Store  of  Cherries,  Mulberries,  Plumbs,  Filberts,  and  fome  other 
that  grow  at  a  fomewhat  greater  height :  Yet  our  Apples,  our  Pears,  Wal- 
nuts, and  the  Produftion  of  the  taller  Trees,  have  been  fewer,  and  thofe 
■ot  fo  kindly,  fo  thoroughly  ripen'd,  and  brought  to  that  Perfedion,  they 
wereinthe  former  more  benign  and  warmSeafons.  Nay,  even  the  lower 
Fruits  and  Grains  have  had  fome  fhare  in  the  common  Calamity ;  and  EiUen 
(hort,  both'in  number  and  goodnefs,  of  what  the  hotter  and  kinder  Scalbns 
were  wont  to  fliew  uy.  As  to  our  Grapes,  Apricoiks,  Peaches,  Neftarins, 
and  Figs,  being  tranfplanted  hither  out  of  hotter  Climes,  'tis  the  lefs  woiv- 
der  we  have  ot  late  had  fo  general  a  failure  of  them. 

Nor  is  it  the  Sun,  or  the  ordinary  Emiflion  of  the  fubterranean  Heat, 
only,  that  promotes  Vegetation,  but  any  other  indiflferently,  according  to 
its  Power  and  Degree.  This  we  are  taught  by  our  Stoves,  hot  Beds,  and 
the  like.  All  Heat  is  of  like  kind ;  and  wherever  is  tlie  fame  Caufe,  there 
will  be  conftantly  the  fame  Effed:. 

There's  a  Procedure  in  every  Part  of  Nature,  that  is  perfeSly  regular  and 
geometrical,  if  we  can  but  find  it  out ;  and  the  further  ojar  Searches  carry 
us,  the  more  we  (hall  have  occafion  to  admire  this,  and  the  better  'twill 
compenfate  our  Induftry. 

Grcundfer-  LXXII.  I  do  often  ask  Gardiners,  and  skilful  Husbandmen,  whether  all 
tiiixedly  forts  of  Land  are  more  fertilized,  or  more  fpeedily,  by  the  folar  Influence 
^BoJ'n  in  our  Climate,  or  by  Frofts;  and  they  generally  anfwer,  that  Froft  and 
ss.'p.  iiVo!  Snow  make  the  quicker  Difpatch  amongft  us,  and  the  more  general  and 
richer  Fertility. 

Croundim^  LXXIII.  All  the  Grouud  (at  Nantwych)  where  Salt  or  Brine  isfpilt,  is, 
proved  by  whcu  dug  up,  excellent  Muck  for  Grazing-Ground  ;  and  even  the  Bricks 
S?!jackfon.  ^^^^  ^^^  thoroughly  tinged  with  it,  are  very  good  Muck,  iand  will  diilblve 
■./f.p.107^'.  with  other  Muck,  and  fertilize  Land  confiderably  Cefpecially  Grazing. 
Ground)  for  at  leaft  4  Years. . 

rm/^rovf.         LXXI V.  In  the  Wefl  of  England,  fome  Husbandmen  make  ufe  of  brackifti 

mentfwth  Sand,  and  do  find  a  good  Reward  when  they  be  at  the  Charges  of  carry- 

J.  fliaff^n!  ingitfar,  for  the  enriching  of  their  Inheritances:  w'hilft  other  Rufticks  will 

x^.  p.  ixjj,  not  be  intreated  to  accept  of  the  Brine  they  have  in  the  midft  of  their  own 

Grounds.  .  Certainly  the  faline  Steams  are  carried  by  the  Air  and  Wind 

much  farther  from  Salt  it  felf  in  Heaps  or  Vefl'els,  than  from  the  Sea-water ; 

from  whence  the  Dews  which  arife  in  Vapours  do  defcend  as  fweet  and  pure 

as  the   Dew,    which  afcends  from  the  Earth  ;    and  the  Rain  (hews  no 

difference.     And  I  give  you  once  an  experimental  Proof,   that  either  the 

-^  faline  Steams,  which  afcend  from  a  lieap  of  Salt,  do  pierce  thro  very 
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thick  Stone  Wall :  Or,  which  I  did  much  rather  conceive,  they  generate 
more  Salt,  to  a  great  depth  of  Thicknefs,  in  the  Lime  and  Mortar  of  the 

Walls. 

•  LXXV.  The  Sca-fand  made  ufe  of  in  the  Agriculture  of  Cormr^i?,  is  com-  im^rove^ 
monly  at  or  near  the  Sea-lhore ;    which  to  diftinguifh  from  what  is  ufelefs,  ^^"/^  Jj"  " 
kiiow  that  the  wafh  of  the  Sea  rolls  and  tumbles  Stones,  Shells,  &c*  oncJIthseul 
over  another  ;  whofe  grating  makes  this  Sand.   If  the  Matter  be  flielfy,  (^sf^'^^^y 
wc  call  it)  that  is,  the  grating  of  Stones,  it  is  of  fmall  value  :  But  if  it  be  cox.n.  uj: 
notably  (helly,  then  it  is  what  we  defire.  And  of  this  flielly  Sand  arc  three  p-  *^5- 
Colours  in  our  County  ;  about  Plymouth^  and  the  Southern  Coaft,  the  S^d 
is  bluifh,  or  grey  like  Aihes,  which  I  conceive  to  be  from  the  breaking  of 
Mufcles  chiefly  and  Oyfter-fhells  mixed  with  it-  Weft  ward,  near  th^^and's- 
Endy  the  Sand  is  very  white,  and  in  Scilfy  gliftering :  This  I  think  comes 
from  themouldring  of  Moor-ftones,  or  a  kind  of  Fre6-ftone  mingled  with 
very  white  Shells,  fuch  as  arecaird  (when  the  Fifh  are  prefervedj  Scallop?. 
On  the  North  Sea  about  Padfiow,  and  Eaftwards  to  Lwidyy  the  Sand  is  rich, 
ind  of  abrowh-reddifh-yellowiflbColour,  and  is  moftly  of  the  broken  Shells 
of  Cockles,  which  I  gnefs  to  be  of  thit  Colour  there,  from  this  Wafli  of  *&- 
'uerrty  which  falls  very  dirty  into  the  Severn  Sea;  and  perhaps  that  Accretion 
of  the  Shells  may  be  tinged  thereby*     This  we  know,  that  tho  there  be  lit- 
tle or  no  Sea-Fifh  near  the  Mouth  of  the  Severn^  becaufe  of  the  muddinefs 
thereof,  (and  therefore  Fiflx  is  carried  to  be  fold  as  far  as  from  Loo  on  the 
South  Sea  to  Barnftable  on  the  North)  yet  lower  down  in  the  North  Sea,  tho 
there  be  not  fo  much,  yet  that -which  is  there  is  fatter  and  better  thin  that 
which  is  taken  in  the  South  Sea.'    ' 

Now  befides  thefe  Colours  of  Sands,  there  isalfo  a  ditFerence  in  the  big- 
nefs  of  the  Grain,  even  in  the  fame  Harbour  of  Plymouth ;  in  fome  Caves't:'s 

5  very  fmall,  in  others  greater  grained.  *Tis  faid,  that  the  fmall  is  beft  for 
the  Tenant,  who  only  takes  to  tillage  for  4  Years,  becaufe  it  works  fooner, 
•aud  yields  its  fpeedy  return;  the  largergraiVd  Ctheyfay)  is  better  for  the 
Landlord  and  the  Land,  becaufe  it  abides  longer  in  the  Ground,  and  makes 
the  Pafturc  afterwards  the  better.  I 

In  Falmouth  Haven,  near  St.  Maw's  Caftle,  there  is  a  fort  of  Sand,  or  ra- 
ther Coralline,  thatlies  a  Foot  under  the  Oiize ;  which  Ouze  being  removed, 
and  the  Bed  opened,  this  Sand  is  taken  up  by  a  Dredge,  and  is  lifed  about 
Truroe,  Prcbus,  &C'  '  . 

Weft  of  the  Mount  in  Portcuthme  Cave  is  a  large  flielly  Sand.    In  IVhite^  vid. cip." 

^'     Snnd'Bayj  and  about  St.  Ivesy  it  is  very  white  and  fmall.  "U  secxx. 

'.  About  Minvery  Perinfandy   and  Lclavt,  the  Sands  are  blown  up  by  the  - 

^  .Wind%  and 'drown  abundance  of  good  Land,  feme  Houfes,  yea,  and  fome 
Churches  and  Chappels  are  even  burled  with  it ;  nc>r  has  any  Ar  beei\  hr- 

J      therto  thought  of,  to  prevent  its  D'evaftation.     . 

Now  cf  all  thefe  Sands,  the  beft  are  accounted,  as  to  colour,  firftthered: 

^      difh,  next  the  blue,  then  the  white  ;  as  to  kinds,  the  moft  tiielly,  and  the 
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coralline  are  beftf  and  that  which  is  taken  tu>  from  under  the  Salt-vater, 
either  by  Dredges,  or  being  left  open  by  the  eobing  of  the  Tide ;  the  blown 
Swd  isaccounted  of  no  ule,  and  generally,  if  Sand  be  well  drained  of  the 
Salt-water,  fo  that  it  may  be  more  conveniently  carried,  'tis  better  than 
that  which  has  lain  long  drying  in  the  Sun  and  Wind«  which  takes  otf  much 
of  its  Virtue. 

Thefe  ufeful  Sands  are  carried  by  Lighters  as  far  up  into  the  Country,  as 
the  Tides  will  ferve  to  that  purpoie,  and  there  they  are  caft  on  lliorc,  from 
whence  they  are  fetched  in  lome  Places  by  Wheels,  but  in  moft  (by  reafon 
of  the  hillinefs,  narrownefs  and  badneis  of  the  Ways)  on  Horfeback ;  one 
Horfe  carrying  about  1 3  or  14  Gallons.  Seven  or  eight  of  thefe  Horfes  tail'd 
together,  are  call'd  a  Train,  which  one  Man  drives  to  9  or  10  Miles  from 
the  Sand-place ;  where  each  Seime,  or  Horfe-load  with  thcf  Carris^e,  comes 
to  about  Bd.or9  d.  in  fome  Places,  tho  not  fo  much  in  others  :  ror  where 
it  is  dredged  out  of  the  Sea,  it  cofis  its.  or  13  x.  the  Lighter,  contain- 
ing (ixfcore  Seim^  z%  the  Landing-kev,  or  Sand-ptace ;  out  where  'tis 
loaded  from  the  dry  Beach  after  the  Ebb,  it  is  not  above  4 /•  the  L^ter^ 
and  all  this  Charge  of  Lighteragp  is  befides  the  Land-Carriage.  This 
Land-Carriage  I  have  computed  to  amount,  in  the  whole  County,  to  about 
32000/.  per  Ah* 

When  this  Sand  is  brought  home,  it  is  fpread  on  the  Ground  intended 
for  Wheat ;  or  ufually  in  the  firft  Crop  of  four,  whatever  be  the  Grain ;  for 
after  4  Crops^  'tis  our  cufiom  to  leave  our  Land  to  Pafiure  for  tf  or  7  Tears 
before  we  till  it  again*  And  indeed  the  Grafs  will  be  fo  good  immediate* 
ly  after  Tillage,  that  we  commonly  mow  it  the  firft  Year.  This  is  callM 
Mowing  of  Gratten* 

The  Cornijb  Acre  is  160  Yards  of  18  Foot  to  the  Yard ;  in  one  of  which 
Acres  good  Husbands  beftow,  according  to  the  neamefs  or  diftance,  near 
the  Sand  300  Sacks  (that  is  Horfe-feime  or  Burden; )  where  Men  go  three 
-  Uiii*.  Turn  a  Day,  about  200 ;  where  two  Turn,  i  jo  rand  where  but  one  Turn, 

^  80,  or  100.    And  fo  proportionably  in  greater  diftance,  even  to  20  or  30 

Sacks  on  an  Acre,  rather  than  none. 

The  Etfed  is  ufually  where  much  Sand  is  ufedt  the  Seed  is  much,  and  the 
Straw  little.  I  have  feen  in  fuch  a  Place  good  Barley,  where  the  Ear  has 
been  eve^  equal  in  length  with  the  Straw  it  grew  on :  But  where  Ids 
Sand  is  ufed,  there  is  much  Straw,  and  but  little,  and  tftat^hongry 
Grain. 

After  the  Corn  is  ofll^  the  Grafs  beomies  moftly  a  whit^  Qoveryy  with 
fome  purple,  if  the  Land  be  deeper.  And  this  Grafs  of  well-fanded  Grmoid, 
tho  it  be  but  diort,  yet  as  to  Feeding,  giving  good  Creams,  plenty  of  Milk, 
and  all  otj^r  good  Purpofes,  it  &|  exceeds  the  longer  Grais,  where  left  Sod 
is  ufed*  Tea,  Garden-Herbs  aj^  Fruit  in  thofe  Places  are  more,  andthofe 
better  in  their  kind.  In  thofe  well  fanded  Places  alfo  little  or  no  Siiow 
lies ;  there  is  a  continual  Winter^lprine,  an  early  Harveft  (a  Month  or  fix 
Weeks  before  what  Is  within  6  <^  7  Miles  of  the  Place ;)  yea,  fuch  a  vaft 
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difference  of  the  Air  is  found  in  fo  little  a  di/lattce^  that  a  Man  may  in  an 
Afternoon  travel,  as  it  were^  out  of  S^ain  into  the  Orchadns. 

We  have  in  this  County  almoft  all  kinds  of  Soils^  and  Sand  agrees  very 
v^ell  with  each  of  them. 

There  is  the  fame  fort  of  fiielly  Sand  in  moll  of  the  Coafts  of  Etigkmd^ 
V'hich  lies  wholly  negleded.  In  the  Thames  about  Erith^  is  taken  up  a  fort 
of  Sand,  not  much  unlike  Plymouth  Sand,  made  ufe  of  only  by  Brick*makers  : 
But  one  of  them  told  me,  that  bv  tlieiides  of  his  Sand-heap  the  Grafs  did 
better  fpring  than  elfe where,  ancl  turned  to  a  Clover-Grafs. 

'Tis  well  Known  that  Sandwich  Carrots  and  Peafe  are  well  efteemed,  and 
they  grow  there^where  the  Sea*fand  has  a  little  over* blown  and  mixed  with 
the  Soil. 

LXXVI.  There  are  fome  Towns  in  the  ATiwtA-iyi/V^  of  rori^/re,  (landing  ^-'^j; 
upon  a  light  (andySoil,  a//t*  ToBethorp,  ToOertony  &€.  which  do  all  of  them  red  Jritb 
manure  much  of  their  Ground  by  Clay.  This  Clay  is  dug  hard  by,  in  the  ^^^^^* 
Declivity  of  a  Hill.  After  having  bared  away  two  Yards  deep  of  Sand,aij.p.^i|. 
they  fink  a  fquare  Pit  6  Yards  deep,  and  8  or  lo  Yards  fquare.  The  Clay 
is  of  a  blui/h  brown  Colour,  not  landy  at  all,  but  clofe  and  £it,  and  very 
ponderous  ;  it  bums  well  for  Bricks.  They  lay  loo  Load  of  Qay  upon  an 
Acre  of  Ground ;  they  dig  it  at  AUdfummery  and  only  in  a  dry  Summer. 
They  obferve,  that  for  3  or  4  Years  it  continues  yet  in  Clods  upon  the  Land^ 
and  that  the  firfl  Year  the  Land  fo  manured,  bears  rank,  ill  coloured,  and 
broad -grained  Barley^  but  afterwards  a  plump  round  Com  like  Wheat. 
This  Clay  manuring,  will  by  certain  Experience  lad  42  Years  in  the 
Ground,  and  that  of  ToBetborf^  48  Years ;  And  then  the  uround  mufl  be 
clayed  again. 

This  Tandy  Ground,  unlefs  clayed,  will  bear  nothing  but  Rye,  whatever 
ether  Manure  or  Lime  your  Cpmpoft  be ,-  but  o^ce  clayed,  it  will  bear  Oat^ 
Barley,  Peafe,  (Src. 

LXXVIL  The  created  Improvement  of  our  Husbandry  in  Suffolky  hath^Jjj;^- 
been  by  marling:  for  50  Load  of  Marie  to  an  Acre  of  dry,  barren,  Hngy  acJL^^  1^ 
JHeath,  make  (as  they  fay)  a  very  great  Improvement  j^tb  for  Cora,  Tur-^%T*«««i 
neps,  Clover-Grafs,  Nonfuch^  ancTCole-feed.    Of  fhejfirft,  Ifuppofe,  Iir.^p./!/* 
need  to  fay  nothing  :  but  of  the  two  laft,  (which  are  late  Experiments)  I 
)iave  received  a  very  good  Account  froip  fome  Norfolk  Gentlemen  ;  one  of 
whom,  the  laft  Year,  had  of  7  Acres  of  Nonfuch,  or  Hop-Clover,  70 
Combs  of  Seed,  befides  a  great  Crop  of  eood  Hay,  which  was  twice  as 
much  worth  as  the  beft  Crop  of  Wheat  ill  this  Country.    'Tis  fown  (as  the 
common  Qover)  with  Cora,  and  when  it  once  takes,  it  will  hold  4  times  as 
long  in  the  Ground.    About  a  Bufliel  and  an  half  foweth  an  Acre,  and  the 
Seed  is  now  brought  to  12/*  the  Comb,  (for  4  Bufhels)  which  was  lately  at 
Ap  $.    The  fame  Gentleman  had  the  laft  Year  10  Combs  fer  Acre  of  Cole* 
feed  upon  a  very  dry  Heath,  only  impix)ved  by  Marling. 
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imM^idiig       LXXVIIL  There  arc  few  Places  in  our  Northern  World,  but Jiave  been 


imgtbeM^s  fanious  for  Bogs  as  well  as  Ireland;  every  barbarous  ill-inhabited  Country 
■"  »»ir4/ has  them.    Itaketl 

and,     ^^  1    »»  ^ 

w.    Germans  and  Britorii 
Xing.  n.     BQg5  .  /^^nd  ouc  fTiall  find  thofc  Places  in  /^//y  that  were  barbarous,  fuch  as 


12uf\znd    ^^^^  ^^^^*    ^  ^^^^  ^i^^  ^^^^  Paluftriay  or  Palndes,  whither  the  antient  G/iuls^ 
fc'Jr.w/   Germans  and  Br itoris,   retired  when  beaten,    to  be  the  very  fame  we  call 


^'"^'^'^^  '  Liguria^  were  inteflcd  with  them;  and  therefore  I  believe  the  true  Caufe 
of  Bogs  is  want  of  Induftry.  There  arc  many  Bogs  of  late  (landing  in  Ireland^ 

OMgjiio/    when  0  Donald  zudTirone  came  to  the  Relief  of  X/Tjg/Jzfc,  they  wafted  the 

^^^'         Country,  cfpecially  as  they  came  thro  Connaughty  which  by  the  meansof  the 

Earl   oi  Clanvfckard  was  generally  loyal;    and  there  is  a  great  Traft  of 

Ground,  now  a  Bog,  that  was  then  plow'd  Land;  and  there  remains  the 

Manfion-Houfe  of  my  Lord  — — —  in  the  midft  of  it. 

But  to  iliew  how  want  of  Induftry  caufes  Bogs,  it  muft  be  remember'd, 
that  the  Springs  (with  which  Ireland  abounds)  are  generally  dry,  or  near 
dry  in  the  Summer-time,  and  the  Grafs  and  Weeds  grow  thick  about 
the  Places  where  they  burft  out :  In  the  Winter  they  fwell,  and  run,  and 
foften,  and  loofen  all  the  Earth  about  them.  Now  that  Swerd  or  Scurf  of 
the  Earth  that  confifts  of  the  Roots  of  Grafs,  being  lifted  up  and  made 
fuzzy  by  the  Water  in  the  Winter,  (as  I  have  at  the  Head  of  fome  Springs 
feen  it  lift  up  a  Foot  or  two)  is  dry'd  in  the  Spring,  and  doth  not  fall  to- 
gether, but  wither  in  a  Tuft,  and  new  Grafs  fprings  through  it,  which 
the  next  Winter  is  again  lift  up  ;  and  fo  the  Spring  fs  more  and  more  ftopr, 
and  the  Scurf  grows  thicker  and  thicker,  till  at  firft  ft  malie  that  which 
we  call  a  Quaking- Bog :  and  as  it  grows  higher  and  dryer,  and  the  Grafs- 
Roots  and  other  Vegetables  become  toore  putrid,  together  with  the  Mud 
and  Slime  of  the  Water,  it  acquires  a  Blacknefs,  and  grows  into  that 
which  we  call  a  Turf-Bog.  I  believe  when  the  Vegetables  rot,  the 
faline  Particles  are  generally  wafli'd  away  with  the  Water,  as  being  apt 
to  be  diluted  in  it ;  but  the  oily  or  fulphureal  are  thofe  that  chiefly  remain, 
and  fwim  on  the  Water  :  and  this  is  that  which  gives  Turf  its  InflamiBabi- 
lity. 

To  make  this  appear,  'tis  to  be  obferved, 
J    I.  That  in  Ireland  qur  higheft  Mountains  are  covered  with  Bogs,    as  well 
is  the  Plains,,  becaufe  bur  MoUntains.abound  more  with  Springs  than  can  be 
imagined. 

Now  nobody  living  on  our  Mountains,  and  no  care  being  taken  to  clear 
the  Springs,  the  whole  Mountains  are  over-run  with  Bogs. 

2.  It  is  to  be  obferved,  that /r^'/^/^i  doth  aboundinMofs,  more  than  I  be- 
lieve any  other  Kingdom. 

Now  this  Mofs  is  of  divers  kinds,  and'that  which  grows  in  Bogs  is  re- 
markable; your  light  fpungy  Turf  is  nothing  but  ;i  Congeries  of  the^Threads 
of  this  Mofs,  'as  I  have  frequently  obferved,  before  it  be  fufficiently  rotten 
and  then  the  Turf  looks  white  and  is  light:    I  have  feen  it  in  fuch  Quan- 

tities. 
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titles^  and  fo  tough  that,  the  Turf^jSpacfes  coufd  dot  cut  it }  in  the  North 
of  Ireland  they  call  it  Old-'wi'ves  Tow,  beings  not  much  unlike  Flax.  The 
Turf-holesin  time  grow  up  with  it  again;  and  allthe  little  Gutters  and  Bogs 
are  generally  fill'd  with  it :  And  truly  I  chiefly  impute  the  red  or  Turf- 
Bog  to  It ;  and  from  it  even  the  hardened  Turfy  when  broken,  is  ftringy, 
tho  there  plainly  appear  In  it  Parts  of  othei:  Vegetables.  Awl  I  km  almoft 
(fromfome  Obfervations)  tempted  to  believe,  that  tlie  Seed' Of  this  Bog- 
mofs,  when  it  falls  on  dry  and  parched  Ground,  begets  the  Heath.  How- 
ever the  Mofs  is  fo  fuzzy  and  quick- growing  a  Vegetable,  that  it  mightily 
flops  the  Springs  j  and  contributes  to  thicken  the  Scurf,  efpecially  in  red 
Bogs,  where  only  I  remember  to  have  obferve.d  it. 

3 .  It  is  to  be  obferved,that  the  bottom  of  Bogs  is  generally  a  Wnd  of  white 
Clay,  or  rather  fandy  Marie  ;  a  little  Water  makes  it  exceeding  foft,  and 
when  it  is  dry,  it  is  all  Duft,  fo  that  the  Roots  of  the  Grafs  do  not  ftick 
faft  in  it :  but  a  little  Wet  loofens  them,  and  the  Water  eafily  gets  in  be- 
tween the  Surface  of  the  Ea^th  and  them,  and  lifts  up  the  Surface,  as  a  Drop- 
fy  doth  the  Skin. 

4.  *Tis  to  be  obferved,  that  Bogs  are  generally  higher  than  the  Land  about 
them,  and  higheft  in  the  middle;  the  chief  Springs  that  caufe  them  being 
commonly  about  the  middle,  from  whence  they  dilate  themfelves  by  degrees. 
If  you  cut  a  deep  Trench  thro  a  Bog,  you  will  find  the  original  Spring,  and 
vaft  quantities  of  Water  will  rtin  away,  and  the  Bog  fublide  :  the  Bog  at 
Qiflle-Fories  (as  \  was  informed^  fubfided  jo  Foot.  I  could  hardly  believe 
that,'  bur  found  by  Computation,  that  it  could  not  be  much  Icfs  than  half  ' 
of  it."  •    .  ^.   •    .  'M  .      •        * 

I  muft  confefs  there  are  Quaking-Bogs  caufed  otherwife  ;  when  a  Stream 
or  Spring  runs  thro  a  Flat,  if  the  Paflage  be  not  tended^  it  fills  with 
Weeds  in  Summer  ;  Trees  fall  4-crofs  it  and  dam  it  up ;  then  in  Winter  the 
Water  ftagnites  farther  aiid  farther  eve¥y  Year,  till  the  whole  FlAt  is  covered. 
Then  there  grows  up  a  coarfe  kind  ef  Grafs,  peculiar  to  theft  Bogs;  *thfe 
Grafs  grows  in  Tufts,  and  their  Roots  confolidate  together,  and  yearly  gtow 
higher,  infomuch  that  I  have  fecn  of  them  to  the  height  of  a  Man.   ' 

This  Grafs  rots  in  Winter,  and  falls  on  the  Tufts  and  the  Seed  ^ith  if, 
which  fprings  bp  next  year ;  and  fo  .ftitt*  makes  an  Addition.* '  Sometimes 
the  tops  of  flags'  and  Gt^afs'art  interwoven  Oil  the-  Surface  o(k\ie  Water^  ^nd 
this  becomes  by  degrees  thickef,  kiW  itf  lie  like  a'Covfer  on  the  Water ;'  then 
Herbs  take  root  in  it,  and  by  a  Ple^ius  of  the  Roots  it  becomes  very  ftrong, 
fo  as  to  bear  a  Man.  I  have  gone  on  Bogs,  that  would  rife  before  and  be- 
hind, and  fink  where  I  ftood  to  a  confiderable  depth,  under  which  was 
'^lear  AVater.  .*!■    ^  .*  »*.  •.       .1     .'•■ 

The  Inconveniences  bfthefe  Bogs  art  viftry'gfeat;'       '     -  '    ^   ^Z'il^of' 

*     I.  A  confiderable  part* of  the  Kingdom' is  rfender'd  ufelefs  by  them ;  they  %/.  ° 
keep  People  at  adiftance  from  one  another,   and  confequently  hinder  them 
in  their  Affairs,  and  weaken  them  ;  for  it  is  certain,  that  if  we  fuppofe  a  thou- 
fand  Men  live  on  4  contiguous  Acres,  they  can  both  better  affift  and  defend 
one  another,  than  if  they  liv'd  on  4  not  contiguous. 

2.  Th: 
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t.  The  Land  which  generally  Ihould  be  oofMeadows,  and  fineft  eveneft 
Plains,  are  covered  wich  Boss.  This  I  obferv'd  thto  all  Comuiuibt,  bat  more 
efpecially  in  Lot^0rd,  and  luewife  in  fTefi  Mtath,  and  in  the  North  of  Irt- 
land. 

J.  The  Bogs  are  a  great  Deftniftion  to  Cattle,  the  chief  Commo  dity  of 
Ireland.  In  the  Spring-time^  when  the  Cattle  are  weak  and  hupgry,  the  Ed- 
ges of  the  Bogs  have  commonly  Grafs ;  and  the  Cattle  venturing  in  to  get  it, 
fall  into  Pits  or  Sloughs,  and  are  either  drowned,  or  (if  they  are  found) 
^ilt  in  the  pulling  ouc 

4.  They  are  a  Shelter  and  Refuge  to  Tories  and  Thieves,  who  can  hardly 
live  without  them* 

%•  The  Fctgs  4nd  Vapours  that  rife  from  them  arp  commonly  putrid,  fttnk- 
ing,  and  very  unwbolpfom.  For  the  Rain  that  falls  on  them  will  not  fink  into 
them,  there  b^ing  hardly  any  Subftance  of  its  Softnefs*  more  impenetrable 
by  Water  thaq  Turf;  and  there^e  Rain-Water  flands  on  them,  and  in  their 
Pits ;  it  corrupts  there,  and  is  all  exhaled  by  the  Sun,  very  little  of  it  nm- 
ning  away,  which  muft  of  neceflity  aflfed  the  Air. 

6.  They  corrupt  our  Water,  both  as  to  its  Colour  and  Tafte  :  fer  the 
Colour  of  the  Water  that  ftands  in  the  Pits,  or.lies  on  the  Sur£ice  of  the  Bog; 
is  tinOured  by  the  reddiih  black  Colour  of  the  Turf ;  and  when  a  Shower 
comes  that  makes  thefe  Pits  to  overflowy  the  Water  that  runs  over  tinAures 
all  it  meets,  and  giyes  both  its  Colour  and  Stink  to  a  great  many  of  our  Ri« 
vers* 
UivMttf.  ,^  jjj^  Natives  neverthelefs  had  heretofore  fome  Advantage  by  the 
Woods,  and  Bogs.  By  them  they  were  preferved  from  the  Conqueft  o(  the 
Englithy  and  I  believe  it  is  a  little  Remembrance  of  this  that  makes  them  ft3l 
build  near  Bogs.  It  was  an  Advanu^e  then  to  them  to  have  their  Country 
unpafGible,  and  the  fewer  Strangers  came  near  them,  they  lived  the  eafier, 
ibr  they  had  no  Inns ;  tytry  Houfe  where  vou  came  was  vour  Inuj  and  yoo 
(aid  no  more,  but  put  off  your  Broses,  and  fet  down  by  tne  JFire* 
^  1  •  They  are  alfo  now  ^  fome  uie  to  us ;  for  moft  of  Ireland  have  their  Fi« 
ring  froi^  them :  Turf  is  accounted  a  tolerable  fweet  Fire ;  and  we  having 
very  impoliticaUy  deflroyed  our  Wood,  and  not  as  ye,t  ^und  Stone-Coal,  (ixc 
in  few  Places,  we  could  hardly  live  without  fome  Bog$.  I  have  feen  Tmf 
charked;  and  dien  it  ferves  to  work  Iron,  and  as  I  have  been  informed,  will 
ferve  to  make  it  in  a  Bioomery  or  Iron- work,  'f  urf  charked  I  reckon  the 
fweetcft  and  wholefi>meft  Fire  that  can  be,  fitter  for  a  Chamber  and  con- 
fiimptive  People,  than  either  Wood,  Stone-Coal  or  Charcoal. 

3.  A  Turf-Bog  preferves  things  ftraagely ;  a  Corps  will  lie  intireinone 
for  feveral  Years.  I  have  feen  a  piece  of  Leather  pretty  frefh,  dug  out  of  a 
Turf-Bog,  that  had  never  in  the  memory  of  Man  been  dug  before,  fibtter 
has  been  foupd,  that  had  lain  above  20  Years :  And  tho  not  fit  to  be  eaten, 
yet  It  ferved  well  enough  to  greaze  Wool. 

Trees  arc  found  intire  in  them,  and  thofe  Birch  or  Alder,  that  are  very 
iubjed  to  rot.    The  Trees  are  fuppofed  by  the  ignorant  Vulgar  to  have  \ziu 

there 
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there  ever  fiace  the  Flood ;  but  the  Truth  i^,  they  fell  on  the  Surface  of  the 
Earth,  and  the  Bog,  as  I  (heived  above,  rwelling  by  degrees,  at  laft  cover- 
ed them  ;  and  being  of  an  oily  vegetable  Subftance,  it,  like  a  Balfatn,  pire- 
ferves  them.  Thefe  Trees  burn  very  well,  and  fcrve  for  Torches  in  the 
Night.  I  have  feen  of  the  Trees  halt  funk  into  the  Bogs,  and  not  quite  co« 
Teml. 

All  the  Inconveniencies  of  our  Eogs  may  be  remedy'd,  and  they  may  be  '^/'^•^^ 
made  ufeful  to  us  by  draining ;  for  I  never  obferved  one  Bog  without  a  Fall  ^Xj^^ 
fufficient  to  drain  it,  nor  do  z  believe  there  is  any.  But  the  great  and  weigh-  «ir<f M«f . 
ty  Objefiion  againft  this  Improvement  is  the  Charge ;  an  Acre  of  good  Land 
in  moft  parts  of  Ireland^  is  aoout  4  s.per  Ammm^  and  the  Purcha^  14  or  15 
Tears,  and  therefore  3  /.  will  purchafe  an  Acre  of  good  Land,  and  it  is  ve* 
ry  doubtful  with  moft,  whether  that  Sum  will  reduce  a  Bog.  This  reafoning 
pafles  current,  and  is  the  great  Obftacle  and  Impediment  of  this  Work ;  but 
if  theie  things  following  were  done,  and  confidered,  I  verily  believe  it  would 
be  removed. 

I.  An  A6t  of  Parliament  Ihould  be  made,  that  who  did  not  in  fuch  a  time 
make  fome  Progrefs  in  draining  their  Bogs,  Ibould  part  with  them  to  others 
that  would,  and  allow  a  PalTage  to  diem  thro  their  Lands* 

a.  'TIS  to  be  confidered,  that  in  Quaking-Bogs  one  Trench  drains  man] 
Acres:  And  when  dry,  it  is  generally  Meadow,  or  the  beft  graainj 
Ground* 

3.  Every  red  Bog  has  about  it  a  deep,  marfliy,  floughy  Ground,  which 
they  call  the  Bounds  of  the  Bog.  One  deep  Trench  round  the  Bog  keeps  out 
the  Cattle,  and  turns  the  Bounds  into  good  Meadow* 

4.  I  remember  a  red  Bog,  of  60  Aci^es,  which  a  Gentleman  reduced  to 
good  grazing  Ground,  worth  3  x.  an  Acre^  for  1 5  &  which  is  lefi  than  three 
Years  Purchafe. 

5.  Gentlemen  ought  to  coilfider,that  what  they  lay  out  this  way,goeth  by 
degrees,  and  they  are  not  fenfible  of  it;  it  goeth  among  the  Tenants,  and 
enables  them  to  pay  their  Rent  the  better :  'tis  a  Work  of  Charity,  and  em- 
ploys Hands ;  and  conduces  to  both  the  Ornament  and  general  Profit  of  the 
kingdom. 

6.  To  make  the  red  Bogs  fit  for  grazing,  [thefe  Rules  may  be  obferv*^ 

ed. 

1.  A  deep  Trench  muft  be  made  round  the  Bog.  This  not  onlv  reduces 
the  Bounds  of  the  Bog,  as  before,  but  goes  a  great  way  to  dry  the  Bog  it 
felf  It  ferves  Hkewite  as  a  common  Sink,  into  which  all  your  t>rain&  vent 
themfelves*  ^ 

2.  Obferve  which  way  the  little  Sloughs  run  in  the  Bog,  and  be  Aire  to 
cut  your  Drains  a-crofs  them. 

3.  The  firft  Drains  on  the  Bog  ought  not  to  be  above  2  or  3  Foot  deep 
or  wide ;  fbr  the  Bog  is  fo  foft,  ^t  deep  Trenches  wittnot  ftand,  but  /ill 
up  again.    When  the  Sur£ice  of  tlie  Bog  is  cut  in  little  Trenches,  fuppofe 

it 
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at  20,  30,  40  Percb  dilUtic^;  it  v^iM  }ap  fy  dry*d,  tlut  Cattle  may  graze  on. 
itall  Summer.  .         .   i*   .    . 

4.  A  Year  or  two  after  t?)e  little  X^enches  are  made,  and  the  Boe  a  little^ 
dry,  they  are  tp  be  made  6  Foot  wide,  and  as  deep  as  the  Softaels  of  the 
Bog  \vill  permit.  And  this  will  certainly  make  the  Bog  ufeFul  for  grazing. 
A  Year  or  two  after  this  you  may  attempt  to  cut  one  or  two  of  the  Tren- 
ches tqtha  bqtpm  jQff  the  Bog  ;  tor  tiU  that^o4one,  I;flo,t}Ot  neckon  the 
Bogfecured.;.         ^^>  .\         ..,  .     ..  r         \ 

5.  A  Gentleman  ought  to  oblige  all  his  Teoattts  to  cut  their  Turf  in  thefe 
Trenchers,  and  likewise  cut  his  own  fo* 

6.  Where  a  Bog  is  pitted,  he  is  to  cut  a  PaiTage  from  one  Pit  to  the  next 
forthe  WfVter,  and  fo  make  a. Communi^pation  to  tb& common  Prain;  and  if 
bis  Pitp  be  once  dry '4>  there,  will  grow  Grafs  ot  Heath  at.  tj^e  bottom^  fir  for 
gr^jzin^^  an(i  they  will  be  a  Shelter  for  Cattle  in  Storms. 

7^  When  his; Bog  is  dry'd,  it  is  thereby  made  better  Turf;  and  then  he 
is  -to  fet  out  a  part  of  it  for  that  ufc,  and  to  oblige  them  to  cur  jc 
clear ^ajwvay  :  -AnditJie.fiQg-being  r^^^oved,;  the  bottom  will  make  a  good 

^ea4Q^y•(       ...   y..-.,    -d;  ^.' .  7 -,•     :•-  / 

8.  He  may  cu;  off  the  Sur4^e\<^  jhiBp^,  and  .burp^  it ; ,  or  dfe  bring 

E^rth^and  lay  on  jL  ,,§*andiBg^,.or  f^'tjier  graVeliirig,   h  a  great  Improve- 

jinent  in  this  Country ;  the  Land  fo  maiiurea  will  bring  Corn  12  or  14  Years. 

They  fay  gravelling  is  bad  for  Grafs ;  but  the  dontrary  is  apparent,  efpeci- 

i^'y  AP  Bpg^  .rj  h^ye  x)bferved  hy  jthe-  Way-fide/  whore  the  Ways  pafs  thro 

Bog^,i^  a  iittl^  PgrtbjSath ^Jlpn  gij  the.  Bog,  .as  fometimes  there  doth* fall 

a  little  of  that  which.tjbev  brjjjg^p.meqa  the  High-way,  it  has  turned  the 

3qginto;^  greenSod;>twip  »  y,eryj5i?e  Sp'qtch  Graft  on  it :  And  I'doubt  nof 

but  the.fijflie  Charge^  5ha|:'.jfjuids..Qr  gravels  tan4,   woiild  reduce  a  dry'd 

Bog  even  to  be  arable/  *    "        " 

imp^cvf^     r\  ^he,oi^iu)r^lli90rpyemeataof  Loughs,  .or  Lakes,  is  firfl  to  drain  them  as 

S/  JPv'*5;wiJp;qpa'^a^  of  .the  ^^atcr  Into  Fifli-Ponds  : 

.^Y.^\M^ip%.^wy^r^  them  thus,  they  may  be 

mjide.bpth.qfeiul4U^  \'  /"      ■  - 

\And  Tur^      As  to  thofe  Placeis  we  call  furloughs ^  qunRTeneni  t/ncus^  or  Land-Lakes, 

toughs.      tbey.opf\i^r^tl^  Nfojf  vfixy  wci^  i)ein^  Lakes  ont  p*t  of  the  Tear  of  con- 

fiderable  depih,  and  very  Imooth  Fields  tlie  reft.     There  are  in  thefe  Lakes 

yid.  Sup.    HqlpSrOpt.^f  .;)^l^ifrfithe-)Witer  riieth  icj  Winter,  .and  goeth  away  towards 

^*i^>^^^^*^''^-5umi|ierij  ^m^nj'- hundred^  AGrpsTt^ingdro^^  them,    and  thofe  the 

moflpleafantaijcl  proifitable  Land  in'.tlje  Country.    The  Soil  is  commonly 

a  Marie,  wiich  hy  its  ftifnefs  hindei^s  the  Water  from  turning  it  into  a 

Bqg^ji  §gd immediately  V'iienfhe:  Water  Js gone,  it  hardens  fo  that  y9u  ride 

thro  an  even  gr^a'iTy  Field.    Thefe,  if  they  could  be  drained,  would  be  fit 

-  for,  any  su^y  »wou/d  .TOake,  .Meadonr>^i:  bear .  a;3y  *  Grain,  but  .efpecially 

Rape^  which  is  very  profitable.    Th3«re  chiefly  in  Comaught ;  and  their 

Caufe  is  obvious  enough  :    It  is  a  fton^Piilly  Country,  and  the  Flills  have 

Cavities  in  them  through  which  the  Wacer  pafles  ;    it  is  coinmcn  to  have 
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a  Rivulet  fink  on  one  fide  of  a  Hill,  and  rife  a  Mile  or  half  a  Mile  from  the 
Place.  The  Brooks  are  generally  dry  in  Summer  ,•  the  Water  that  ftiould 
be  in  them  finking  between  the  Rocks,  and  running  under  Ground ;  info- 
much  as  that  in  fome  places  where  they  are  overflow  d  in  Winter,  they  are 
forced  in  Summer  to  fend  their  Cattle  many  Miles  for  Water.  There  is  one 
Place  on  a  Hill  near  Ttiam  between  two  of  thefe  Turloughs,  where  there  is 
a  Hole  the  fujperllitious  People  call  the  DeviVs  Mill^  and  make  Fables  con- 
cerning it ;  If  you  ftand  by  this  Place,  you  will  hear  a  great  Noife  like  that, 
of  Water  under  a  Bridge.  When  there  is  a  Flood  in  Winter,  one  of  the 
Turloughs  overflows,  and  vents  it  felf  into  the  Hole :  And  the  Noife  doth, 
in  all  likelihood,  proceed  from  a  fubterraneous  Stream ;  which  in  Summer 
has  room  enough  to  vent  all  its  Water,  but  in  Winter,  when  Rains  fall,  the 
Paffages  between  the  Rocks  cannot  vent  the  Water,  and  therefore  it  regur- 
gitates, and  covers  the  Flats. 

Thefe  Turloughs  are  hard  to  drain }  often  they  are  encircled  with  Hills, 
and  then  'tis  not  to  be  expefted ;  often  they  have  a  Vent  by  which  they  fend 
out  a  confiderable  Stream,  and  then  it  is  only  making  that  Pafiage  as  low  as 
the  bottom  of  the  Flat,  and  that  will  prevent  the  Overflowing ;  it  foiiie- 
times  happens  that  the  Flats  are  as  low  as  the  neighbouring  Rivulets,  and 
in  all  probability  are  filled  by  them,  and  then  it  is  not  only  neceifary  to 
make  the  Paflage  from  the  Flat  to  the  Rivulet,  but  likewile  to  fink  the 
Rivulet,  which  is  very  troublefome,  commonly  the  Paflage  to  be  cut  being 
rocky :  And  therefore  a  good  Q)mputation  (upon  a  Survey)  ought  to  be 
made>  whether  it  be  worth  the  while  to  attempt  it.  However  the  Holes 
ought  to  be  opened  that  the  Water  in  its  ordinary  Courfe  may  get  fooner 
away;  And  they  are  to  be  eaten  very  bare  towards  the  end  of  Summer, 
that  as  little  Grafs  as  is  poiBble  may  be  fpoilt  by  the  Water. 

LXXIX.  I.  Jun*  7.  itfp7.  near  Charlevflky  in  the  County  oiUmerick  in  m 
Irelandy  a  great  Rumbling  or  faint  Noife  was  heard  in  the  Earthy  much  «f  «  ^i* 
like  unto  the  found  of  Thunder  near  fpent;  for  a  little  Space  the  Air  was  ^^^^^j*-' 
fomewhat  troubled  with  little  whisking  Winds,   feeming  to  meet  con«p.7i4» 
trary  ways ;   and  foon  after  that,  in  the  Bog  of  Kapanihane,  upon  the 
Eftate  of  Brook  Bridges  Efq;  ftretching  North  aiid  South,  '  the  Earth  be- 
gan to  move,  viz,.  Meadow  and  Pafture-Land  that  lay  on  the  fide  of  the  Bog, 
and  feparated  by  an  extraordinary  large  Ditch,  and  other.  Land  on  the  fur- 
ther fide  adjoining'to  it :  and  a  Rifing  or  little  Hill  in  the  middle  of  the 
Bog  hereupon  funk  flat.  • 

This  Motion  began  about  7  of  the  Clock  in  the  Evening,  fluflnating  in 
its  Motion  like  Waves,  the  Pafture-Land  rifing  very  liigh,  fo  that  it  over- 
run the  Ground  beneath  it,  and  moved  upon  its  Surface,  rowling  on  with 
great  puflxing  Violence^  till  it  had  coverd  the  Meadow,  and  is  held  to  re- 
main uppn  it  itf  Feet  deep. 

^  -  In  the  Motion  of  this  Earth,  it  drew  after  it  the  Body  of  the  Bog,  part 
o£  it  lying  on  the  place  where  the  Pafture-Land,  that  moved  out  of  the  place 
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it  had  before,  flood  *,  leaving  great  Branches  behind  it,  and  Spewings  oF 
Water,  that  call  up  noifome  Vapours. 
My  Mr.  J.  2.  The  Line  A.  B.  is  the  Meridian ;  C  a  Meadow,  containing  3  Ei^lifi 
HooohtBe.  ^^^^^^  ^^^  j^  Perches;  D.  firft  Pafture-Land  (but  of  a  coarfe  boggy  Sub- 
ftance)  containing  4  Acres  3  Rods.  The  Line  1,2,  was  a  Hedge  of  large 
Alh  and  Willow-Trees,  between  the  Meadow  and  the  firm  Land  53,4,  was 
the  edge  of  the  Bog  next  to  the  Pafture.  The  prick'd  Lines  from  3  ta  y 
and  from  4  to  6  fhew  the  limits  or  bounds  of  the  Bog.  The  Meadow  C. 
^  ^  was  lower  by  a  defcent  of  5  Foot,  than  the  Paftore  D*  and  the  Pafture  Z>. 
'<S'  ^7^'  ^as  lower  by  6  Foot  than  the  Surface  of  the  Bog.  And  there  was  yet  a 
confiderable  Rifing  and  Hill,  as  at  £,  the  height  whereof  was  more  than  10 
Foot  above  the  Surface  of  the  Bog,  fo  that  there  was  a  defcent  from  £.  to 
the  Meadow. 

The  caufe  of  the  Motion  I  prefume  was  this;  a  more  than  ordinary  wet 
Spring  occafioned  a  prodigious  fwelling  of  the  height  of  the  Bog  at  £.  and 
at  length  moiftened  the  whole,  but  chiefly  the  Under-part  thereof  the  Water 
foaking  to  the  bottom.  By  this  means  the  turfy  Hill  E.  being  as  it  were 
imdermined,  niaturally  funk  down,  and  confequently  preiTed  the  Bog  00  all 
handst  chiefly  towards  the  Defcent,  til]  the  Pafture  D*  was  forced  on  the 
Meadow  C  overturning  the  intermediate  Hedge;  fo  that  the  Line  3,  4,  is 
now  become  i,  2,  and  the  Meadow  and  the  whole  Bog  are  level,  only  rhert 
are  Chafms  and  great  Cracks  throughout  the  whole  Surface  of  the  Bog, 
reprefented  by  the  Strokes  about  £.   The  Bog  contains  40  Acres. 

7l»f  sptmfli  LXXX.  In  the  Defcription  of  this  Semhador,  Cpublifli'd  by  Danjofefb  it 
tembrador  i^j^coteBoy  Knight,  Invcutor  of  the  Engine,  and  dedicated  to  Sigaior  X>on 
^jftt  i  By  Gerof^mo  de  CamargOy  Counfellor  of  the  Confejo  Real  de  Co/iiBa  and  of  the 
io^tufu^^^^^^  ^^)  ^^  is  reprefented ; 

1 .  That  both  the ;  ancient  and  modem  Husbandmen  have  agreed, 
that  the  Perfedion  of  ^Agriculture  confifted  in  fetting  the  Plants  in  proporti- 
pnable  Spaces,  and  giving  fu/Ecient  Depth  to  the  Roots,  that  they  may 
ipread  enough^  to  receive  that  Kouriifament  from  the  Ground  which  is  oe- 
cefikry  to  produce  and  ripen  the  Fruit. 

2.  That  Care  hath  not  been  had,  in  the  praftice  of  this  important  part  of 
Husbandry ;  fince  even  at  this  Day,  all  forts  of  Seeds,  of  Corn  and  Grain, 
arefown  by  Handfuls;  throwing  them  out  by  Aim,  heedlefly  and  by 
chance  (counting  it  too  tedious  and  chargeable  to  fet  them  one  by  one  in 
large  Fields.)  \Vhehce  we  fee  Corn  fowed  in  fome  places  too  thick,  in  o- 
thors  too  thin,  and  the  greater  part  of  it  not  covered,  nor  deep  enough  ; 
whereby  it  is  not  only  expofed  to  be  eaten  by  Birds,  but  alfo  in  cold 
Countries  liable  to  feveral  Inconveniences*  D-  Jofepb  de  LucateBo  hath 
after  much  experience  perfefted  an  Inftrument,  which  being  faftoed  to 
the  Plough,  at  once  ploughs,  foweth,  and  harrows;  whereby  is  faved  rhc 
Labour  of  the  Seeds-Man;  and  the  Grain  falling  in  order,  and  in  rhc 
bottom  of  the  FurroWj  all  of  it  remains  in  one  and  the  fame  diftance  un- 
der 
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dot  Groooii,  (o  that  of  5  parts  of  Seed,  4  parts  are  ikved;  and  then  m 
the  Crop  is  gained  incredible  Abundance* 

3.  That  the  Inventor  prefented  at  the  Feet  of  his  Catholick  Majefty,  who 
caufed  Trial  to  be  made  thereof  in  the  Buen  Retiro,  where  it  did  anfwer 
Expeftatioii,  notwithllaoding  the  Drought  of  the  Year,  then  much  damni- 
fying all  Corn ;  an  ordinary  Husband*Manfrom  a  meafured  fpace  of  Ground 
there,  fowed  in  the  common  manner,  reaping  5125  Pecks^  where  he  by  his 
Contrivance  from  an  equal  fpace  of  Ground  there  alfo,  reaped  8 17J),  be- 
fides  the  Seed  faved  io  the  Sowiqg. 

4.  That  thereupon  his  faid  Catholick  Majefty  did  grant  to  the  Inven- 
tor the  Priviicgc,  v.dt  he  only  and  his  Affigns  may  make  and  diftri- 
bute  thefe  Iniu  unn  15,  in  all  the  Kingdoms  ^d  Provinces  of  that  Monar- 
chy m  EtfTof^Cf  attuei>nce  of  24  Rials  Plate  e^ch,  and  out  o(  Europe  32 
Rials  Plate,  of  whicu  (ue  5th  part  Ihould  be  paid  to  the  King:  Prohibi- 
ting to  all  others  the  making  and  ufing  this  Inftument  under  feveral  Pe- 
nalties. 

5.  That  before  the  Inventor  came  to  the  Court  of  SpaiUy  he  made  a 
great  Trial  of  it  h^iotf^  his  Imperial  Majefty,  in  die  Fields  of  Luxemherg 
in  Auflria^  where  the  Lafici  ufuaUy  yields  four  or  five  Fold  :  But  the  Crop 
from  the  Ground  fo\^  ed  with  this  Inftrument  was  flxty  Fold  {  ^s  appears  by 
a  Certificate  given  in  Vienna  Aug.  i.  166^.  fi.  n.  by  an  Officer  of  the  Em- 
peror appointed  to  fee  the  faid  Ground  fowed  and  reaped; 

6.  That  this  Privilege  being  difpsitch'd,  he  publifli'd  his  Contrivance 
and  Inftrudions  as  follows. 

1.  Fig.  177.  Is  a  Box  of  Wood ;  /i.  b.  c.d.  the  cover  of  that  part  where 

the  Corn  is  put  in  ;  which  is  open  in  Fig.  178.  at  IV.   And  e.  f.  h.g.  k.L  Fig' 177 j 
the  two  fides  which  cover  that  part  of  the  Box,  where  the  Cylinder,  which  178. 
is  ftruck  round  wich  3  Rows  of  little  Spoons,  is  moved  ajbout  to  throw 
out  the  Corn,  (which  fides  are  taken  off  in  Fig.  178.  to  make  the  Cylinder 
R  S.  with  the  Spoons  x.  x.  x.  appear.)  The  inner  fhape  of  thefe  fides  is 
•  cxpreffed  in  Fig*  i7p-  where  maybe  feen  four  triangular  pieces /»./>•/.]>. 
leaving  trian^lar  Interfiices  q.  q.  q.  wbiqh  ferve  to   convey  the   Corn  ^^ 
carried  up  in  the  Spoons,  and  difcharged  at  the  top  of  the  Cylinder,  fo  as     *'   ^ 
they  may  juft  run  out  at  the  Holes  underneath   the  Box;  (the  Parts  of 
which  anfwer  to  the  Parts  of  Fig.  177.  according  tp  the  Letters.)  T'jsone 
of  the  Wheals;  V.  the  other  end  of  the  Cylinder,  upon  wbicli^  the  other 
'  Wheel  is  to  be  placed. 

2.  This  Sembradormuft  be  tied  fad  to  the  Plough,  in  the  manner  as  is  pj^  ^g^^ 
feen  in  Fig.  i8o-  fo  that  the  Corn  may  fall  in  the  Furrow,  and  at  the  turn- 
ing out  of  the  Plough,  the  Ears  of  the  Ploogh  may  cover  the  Corn  of  the 

laft  Furrow  with  Earth. 

B  b  b  b  2  ^«  Becaufe 
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^ .  Becaufe  the  Seed  fow'd  by  this  Inftrametit  is  placed  in  a  coti7emeQt 
Depth,  vix,.  in  the  bottom  of  the  Furrow,  whereas  the  Seed  fcattered  the. 
common  way  remains  nearer  the  Superficies  of  the  Earth,  or  quite  unco- 
vered, therefore  it  muft  needs  fhoot  forth  fomewhat  later :  So  that  it  is  re* 
Jiuifite,  the  Husband-man  u(ing  this  Inftniment  Ihould  fow  8  or  lo  Days 
ooner  than  the  accuftomed  Seed-time  j  viz,*  beginning  to  fow  in  the  mid- 
dle of  September y  and  making  an  end  at  the  mid<ue  of  Nwember. 

4*  In  uitf  Ground  the  Furrows  ought  to  be  5  or  tf  Inches  deep ;  in  mid- 
dle fort  of  Ground,  6orj;  and  in  light  and  famiy  Ground  7  or  8  Inches: 
and  according  to  this  Proportion  the  Husbandman  muft  govern  himfel^ 
deepning  or  fallowing  the  Plough,  as  the  Q>ndition  of  the  Land  fluU 

require- 

5 .  Special  Care  muft  be  had  that  the  Wheels  on  the  (ides  of  the  Inftru- 
ment  do  always  turn  round,  and  never  drag  alone  without  turning  ;  as 
alfo  that  the  Ears  (^  the  Plough  be  made  fomewhat  bigger  than  the  or- 
dinary ones. 

6.  *Tis  alfo  convenient  that  the  Seed  be  well-fifted  and  clean'd,  that  fo 
the  little  Spoons  may  every  time  take  up  a  Grain,  and  the  Seed  be  the  bet- 
ter diftributed. 

7.  In  Barley  'tis  to  be  well  obferved,  that  it  be  made  clean  in  that  man- 
ner, that  the  Straw  and  Beards  be  broken  otf,  as*  near  the  Grain  as  may 
be ;  that  fo  they  hinder  not  the  iffuing  of  the  Grain  out  of  the  Inftm- 

ment. 

8.  After  Seed-time  done.  Furrows  muft  be  made  to  drain  the  Land  of 
Water,  according  to  the  ufe  of  each  Country,  without  doing  any  thing 
more  extraordinarv,  till  the  Harveft. 

The  following  lailru&ions  were  alfo  publifhed. 

1.  Before  they  fow  the  Ground,  they  muft  give  itfo  many  7///Ax  as  isac- 
cuftom'd  in  that  Country  where  the  Land  lieA. 

2.  When  they  go  about  to  fow,  the  Ploughman  muft  begin  to  open  a 
Furrow  with  the  Plough  for  one  or  two  Paces,  and  when  the  Plough  is  in 
the  Ground  in  a  convenient  Depth,  then  they  <>muft  tie  the  Sembrader  to 
the  Plough-Beam,  fo  that  the  Nails  in  the  Wheels  may  ftand  upon  the 
Ground  to  make  the  Wheels  turn  round. 

3.  The  Ears  of  the  Plough  are  to  be  made  larger  than  hitherto ;  whence 
two  Advantages  will  arife :  i.  It  will  better  cover  the  Furrows  whenfown, 
and  make  wider  Furrows  to  receive  the  Seed  when  they  do  fow.  a*  Thofc 
larger  Ears  will  prevent  the  Blows,  the  great  Clods  and  Scones  will  give  the 
Sembrador  (if  the  Clods  be  not  broken,  and  the  Stones  pick'd  out.)  But 
when  there  are  fuch  rgreat  Stones  in  the  Land,  as  the  Plough  cannot  pene- 
trate, then  the  Ploughman,  by  lifting  up  his  Plough,  muft  pafs  over  it,  un- 
til he  meets  with  Mould  again  ;  and  fo  'muft  the  Sembrador  alfo  be  lifted 
up,  the  Weight  whereof  being  but  vei'y  little,  and  no  confiderable  Trouble 
to  the  Ploughman. 

4.  When  the  Clods  and  Stones  cannot  be  mafter'd  with  only  Que  Pair  of 

Ears, 


Ears,  you  moft  add  another  Pair  of  them  to  the  Plough,  4  or  y  Inches  higher 
than  the  firft  (chufinga  fit  Place  in  the  Beam  to  place  them  in)  although 
behind  the  others  a  little ;  for  fo  the  Sembrador  will  be  perfeftlv  ftvedand 
defended :  And  the  fecond  Ears  are  to  be  of  the  fame  Bignefs  with  the 
firft.  And  this  is  found,  by  Experiencej  to  be  the  beft  Remedy  againft  the 
Stones  and  Clods. 

5.  The  time  of  fowing,  according  to  the  moft  experienced  Farmers,  is 
when  the  Mould  of  the  Lind  is  dry,  or  but  a  little  inclining  to  Kfoifture  : 
In  either  of  which  Conditions  of  the  Land,  this  tiew  Sembrador  works 
without  clogging  the  Wheels,  or  ftopping  up  with  Dirt  thofe  Holes  thro 
which  the  Grain  is  to  iflfue  forth. 

6.  When  this  Sembrador  works  as  it  ought  to  do,  it  will  fow  three  Cela- 
minis  J  or  about  a  Peck  of  Wheat,  .and  five  Celaminesy  or  -^r  of  a  Bufhel 
of  Barley,  on  as  much  Land  as  would  taike  up  about  14  Bufhel  after  the 
common  way  of  fowing.  And  if  it  much  exceed  or  fail  of  this  Proportion, 
it  noteth  fome  Fault  in  the  Inftrument,  or  Carelefnefs  in  the  Plow- 
man. 

7«  The  Spoon  muft  be  made  for  all  Seeds,  proportionably  to  their  Big* 

neis« 

8.  Yott  muft  plow  the  Furrows  very  dofe  one  to  another,  that  fo  the 
Ploughwhen  it  turns  back  may  the  better  cover  the  laft  Furrow,  which  is 
left  open,  and  fowed  as  it  came  along. 

9.  After  having  fown  the  Land,  in  the  fame  manner  the  Land  Ihould  be 
made  as  plain  as  can  be,  and  no  fuch  Furrows  made  to  carry  away  the  Wa- 
ter as  hitherto  hath  been  ufed :  But  it  will  be  fufficrent,  that  at  every  4 
Yards  diftance  (one  from  the  other)  Furrows  be  made.  For  Experience 
hath  taught  us,  that  the  Land  laid  up  without  Furrows  bears  more  Corn, 
than  that  which  hath  more  Furrows,  becaufe  the  Wheat  and  Barley,  and  0- 
ther  Plants,  receive  greateft  Damage  by  Drought ,-  and  therefore  this  ought 
more  efpecially  to  be  obferved  inSpain^  oneof^the  dryeft  Countries  of  Ew 

rope. 

10.  In  many  Parts  of  Spaitij  in  166^.  it  was  found,  that  Land  fown  in 
September  hath  yielded  a  better  Crop,  than  that  which  was  fowM  in  October  ; 
and  that  fown  in  OBober  better  than  that  fown  in  November  ;  which  pro* 
veth,  that  Yi%  more  advantageous  to  fow  early  than  late. 

1 1.  They  have  obferved  alfo,  that  it  is  very  profitable  to  fow  in  the  new 
Moon,  becaufe  it  will  (hoot  forth,  and  thrive,  and  ripen  fooner.  In  Spat^i^ 
Jiafyi  and  the  Iflands  of  the  Mediterranean^  they  may  begin  the  firft  new 
Moon  in  September,  and  fo  go  on,  and  end  with  the  new  Moon  in  November  : 
But  in  Germany^  and  the  low  Countries,  they  begin  in  the  end  of  Augufi, 
and  end  with  the  new.Moon  of  0^(^^^r. 

LXXXL  It  is  vulgarly  known,  that  the  Surface  of  ferae  Ground  is  fo  hoi-  ^jpeftLh 
low,  light,  and  fwola.by  a  hot  and  working  Ferment,  that  it  muft  needs  fj;|'J^i'j/t . 
fend  up  a  warming  Ste^tm^  as  a'>pears  by  the  quick  Riddance  of  all  the  Snow  t,ovement.i, 

that  ''y  ^'■'  •^* 
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that  falls  on  it,  and  (in  many  Plaoes  wliliin  fny  Knowledge)  dAtfolfing  the 
Snow  before  it  falls  on  the  Ground ;  that  fome  Stones  by  an  innate  Warmdi^ 
and  fome  Waters  do  impregnate  the  Earthy  and  that  other  Stones  by  their 
contrary  Qualities  or  by  tlieir  Pofitions,  have  a  quite  contrary  Operation ; 
that  Streams  of  Water  running  over  Lime-ftones,  or  tiiro  Veins  of  Marle^ 
or  of  that  fort  of  Chalk  which  is  kind  for  Manure  (for  there  is  a  fort  of  Chalk 
which  is  barren)  doth  fertiliee ;  that  fome  other  Waters  are  hungry,  uligi- 
nous and  corrofive ;  ajad  that  thofe  Rivera  which  ate  £Ued  with  a  black  Wa- 
ter, by  Rain  running- over  ileaths,  do  much  Miicfaicf  where  they  overflow, 
begetting  Heath  all  oter  the  PaAures. 

In  the  fliarpeft  Froft  that  I  have  known  tbeie  many  Years>  the  Ground  ba« 
ing  been  alfo  fome  Days  covered  with  Snow,  I  faw  afmall  Stream  (no  big- 
ger than  might  run  from  the  Mouth  of  an  ordinary  Quart  Glafs-bottie)  iUding 
merrily,  and  fmoaking  all  the  way  over  the  Idwns.  I  could  not  diicem, 
that  any  Snow  had  fatten  within  5  or  tf  Foot  w  each  £de ;  (if  it  did,  nooe 
remained  there)  and  (b  far  the  Grafs  at  that  time,  afaoat  CAriftmas^  was  as 
green  as  any  Leek,  and  the  Froft  (fo  far)  apparently  diifolved.  Of  this  I 
then  wrote  to  our  worthy  Friend  Mr.  Evelyn,  not  for  any  Wander  (£>r  per- 
haps there  are,  or  may  be,  thoufands  of  fuch  fmoaking  Streams  in  EsfgCutd) 
but  only  reprefenting  how  -fuch  a.  Stream  suy  warm.a  Manfion,  and  cnerilh 
tedder  fvevgreens  w«ll  (heher'd  from  Winds,  and  flowry  Garden^^  all  the 
hard  Winter,  and  do  us  better  Service  in  an  extreme  hot  Summer.  I  have 
been  petjilex'd  inobferving  my  felf,  an  hundred  times,  the  diffecence  of  Heat 
and  Cold  between  two  Villages  withm  a  Mile  of  each  other,  where  we  could 
obferve  no  difparity  of  Hills  or  Rivers  ;  only  the  Springs  in  the  one  were 
all  ihallower,  in  the  other  fome  were  deeper.  In  a  large  Trad  of  Land  the 
Surface  was  of  fo  hot  aFerment,  that  ate  very  Step  1 1  rod  up  tb  the  Ankles. 
I  caufed  it  to  be  examined  by  the  Spade,  and  found  it,  as  far  as  I  cried  here 
and  there,  at  a  Foot  depth,  as  thick  fet  with  Pebble-Stones,  as  if  a  Cauiey 
had  been  pitched  there,  yet  was  it  a  quick  and  pregnant  Land  for  Flowery 
Fruit-trees^  and  Vines,  thefe  Pebbles  being  diflodged,  and  fome  of  themcai^ 
tied  away.  1  have  feen  Fields  where  the  Surface  did  feem  covei^d  with 
Pebbles,  not  flinty  nor  Limeftone,  yet  they  bore  fiill  Burdens  of  the  befl  and 
cleaneft  Rye  and  Oats :  The  Husbandmen  took  away  the  Pebbles  from  otf 
the  Surface,  and  then  the  Land  bore  as  ftrong  Wheat,  Peafe  and  Barley,  as 
before  it  bore  Oats  and  Rye*  In  other  parts  where  I  have  been,  the  Huf- 
band-men  took  away  the  Stones  which  feemed  to  cover  the  Fields,  and  fuf- 
tain'd  great  Lofs  for  their  coftly  Labour ;  there  Corn  was  much  weaker  for 
fome  Years  after*  I  can  attribute  thefe  difibring  Events  to  nothing,  but  the 
Difference  of  Stones :  feme  intrinficilly  warm,  and  impregnatiflg  above 
Ground,  fome  cold  and  not  impregnating,  whilfl  in  ehat  Pofition  or  Situa- 
tion. Yet  fome  Experience  forbids  me  to  deny,  that  even  fuch  Stones,  when 
covered  with  Earth,  at  a  ceruin  Depth,  may  increafe  the  Fertility  of  the 
Land.  And  the  hot  and  bibulous  Land,  which  drinks  up  the  Rain  and 
Snow  asfoon  as  it  £ails,  feems  to  have  fome  caoling  Refreflimant  from  under- 
ground Pebbles,  which  are  of  a  cold,  fliflf,  and  fuUen  Nature. 

What 
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What  I  have  to  fay  of  warming  and  fertilizing  Rods^  I  fhaM  deliver  with 
an  afpeft  towards  Scotland^  for  H)yticulture,  I  had  feveral  times  Conference 
^^'ith  ^\T  Rcbert  Morray  B.  M.  (who  was  an  Honour  to  his  Coimtry,  and  a 
Bleffing  to  the  Place  where  he  abode)  concerning  efculenc  and  oh'tory  Gar- 
dens, and  in  one,  Nurfcries  of  Fruit-trees,  and  other  ufeful  Vegetables 
in  Scotland.  I  reprefented,  that,  almoft  within  my  Memory,  they  are  become 
the  chief  Relief  of  England,  that  'tis  lately  found  that  auftere  Fruit  yields 
ftrong  and  fprijghtful  Liquor,  which  refembles  the  Wine  of  the  Grape,  that 
the  Return  of  Gain  from  Gardens  is  great  and  fpeedy ;  Nurferies  neither  a 
chargeable  nor  a  burdenfome  Addition,  but  a  congruous  Engagement  of  the 
Multitude  to  perfevere  in  the  nobleft  kind  of  Agriculture.  Sir  R.  M.  grant- 
ed all  that  I  faid ;  and  I  am  fure,  he  aded  and  executed  all  that  he  could  for 
the  good  of  his  own  Country,  siud  (or  England,  &c*  But  faith  he,  there  are 
fo  many  Rocks,  and  fuch  bleak  Winds  in  Scotland,  that  they  can  hardly 
draw  in  the  fame  Yoke  with  England  for  Gardens  and  Orchards.  I  replied, 
that  in  Devon  and  Cornwall  they  fenced  their  Gardens  and  Orchards  with 
Flanders  Furze  and  tall  Holly  from  the  Sea-winds ;  and  they  have  lofty  Firs 
and  goodly  Pines  in  Scotland:  and  New-England^  where  the  Winds  are  as 
keen,  and  the  Snow  and  Froft  as  deep,  and  as  long  lafting,  as  in  many  Parts 
of  Scotland,  is  yet  foil  of  fruitful  Orchards.  And  if  Scotland  be  farther  in 
the  North,  yet  Norway  is  rich  in  Bofcage ;  and  the  Seeds  of  the  Hemlock- 
Tree,  Spruce  and  Cedars,  from  New-Endand,  Newfound- Land  and  Virginia, 
may  perhaps  rejoice  in  the  Exchange  oi  Northern  America,  for  the  North  of 
this  Ifland* 

This  I  told  Sir  R.M.I  durft  undertake,  that  when  Edinburgh,  and  their 
Townsand  Univerfities,  (hall  plant  Kitchen-Gardens,  as  we  do  nowin£i»;- 
land,  they  fhall  receive  their  gratefol  Reward  the  firft  Year,  and  bear  the 
Charges  of 'their  Nurferies  abundantly,  and  fo  hold  on  ;  and  within  7  Years, 
fecure  their  Pofterity  of  the  Benefit,  and  delight  themfelves  with  the  Fruit  of . 
their  pleafing  Labour. 

Now  for  fertilizing  Rocks,  I  made  bold  to  repeat  it  often,  That  within  a 
Day's  Journey  of  the  Heart  of  England^l  could  (hew  3  Garden^,  the  beft  that  J ; 
have  feen  for  flowry  Beauties,  Englifh  £ver-greens,  and  Sallads,  alj  the  Winter 
long ;  all  thefe  on  a  hard  Rock^  in  looft  Places  but  one  Foot  deep  under 
Earth;  infometwo,  in  few  Places  3  Foot  deep,-  very  lofty  Hills  dofcofa  ; 
the  South'Cidt,  the  Declivity ;of  the  Gardens  due  Norths  and  the  Rockper*- 
feftly  bare  next  to  the  Walls  on  the  North -Rde.    And  I  faw  rich  Hop- Yards 
in  the  fame  Cafe,  but  in  deeper  Ground,  next  to  the  Garden  on  the  Souths 
fide  of  the  Garden ;  and  thefe  Northern  Hop- Yards  efcaped  many  Blafts,  which 
feiz'd  on  the  Hop- Yards  on  the  South-fide  of  the  Hill.    On  the  fteep  afcent, 
on  the  North-Cidc  of  one  pf  thefe  rocky  Hills,  where  no  Plough  could  come,  I 
faw  a  Gentleman  plowing  up  the  (hallow  Turf  with  a  Hand-plough  for  Flax, 
and  I  faw  good  Flax  grow  there,  to  the  Largenefs  of  a  Village-Field.    His  . 
Hand-plough  had  a  Stem  of  Afti  or  Sally,  about  7  Foot  long,  and  a  Plate  on  . 
one  Siae  nearthe  End^  to  turn  the  Turf;  a  Coulter  to  be  let  out  fliorter 

or 
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or  longer,  to  cut  the  Turf  4  or  5  or  more  Inches  deep,  as  the  Land  affords 
it ;  and  a  fmall  Iron  Wheel.  This  Hand-plough  the  Matter  and  his  Man  by 
turns  drove  before  them  with  a  walking  Speed  ;  having  Leathern  Aprons 
before  them  to  favc  their  Clothes.  For  the  Caufes  of  this  hardy  Fertility 
'videriut  Phil'fophi.  I  am  fiire  of  the  Truth  of  what  I  write,  and  I  am  willing 
to  apprehend,  that  if  h\ Satland  ihcy  did,  in  fit  Places,  fow  the  bsft  Flax- 
feed  of  FliUidersj  as  many  here  do,  they  would  make  good  HoBani  Linen, 
Lawn,  and  Cambrick,  as  now  they  do  Scotch  Cloth. 

It  is  no  hard  Task  to  Ihovel  down  the  Ihallo w  and  moffy  Turf,  from  the 
fteepeft  Decli\  ities  of  Rocks,  into  Places  where  it  may  have  fome  Receptacle 
or  Stay,  and  there  to  impregnate  it  with  the  Spade  and  Compoft,  for  Gar- 
dens or  Vineyards.  And  there  the  tenth  Part  of  an  Acre  in  Gardening  may 
yield  more  Profit  than  10  Acres  of  ordinary  Tillage  in  a  Com  Field. 

I  am  fo  much  a  Stranger  to  Scotland^  that  I  cannot  fay,  whether  Saflfron, 
Liquorice,  Hops,  Macmer,  Oade,  orwhatother  rich  Commodities  do  prof- 
per  there ,-  but  this  I  know,  that  our  EmliP>  SafFron^rand  Liquorice  do  far 
excel  all  the  foreign,  which  our  t)ruggifts  do  fell  us  from  the  Somb,  And 
fince  Vines  and  Mulberries  have  travelled  from  the  remoteft  £/i/?,  thro  all  the 
hottefl  Countries,  and  have  abundantly  enriched  our  next  Borderers,  and 
have  received  acceptable  Hofpitality  as  far  as  they  have  been  tried,  in  this 
our  Ifland ;  we  have  Encouragement  enough  to  adventure  the  cheap  and 
eafy  Trial. 

Some  of  my  Correfpondehts  tried  the  Mulberry  and  Silkworm  as  fiir  in  the 
N(^h  as  Humingdonjbire  and  Clyejbirey  and  Sir  James  Craig  tried  them  in  the 
moifteft  Place  of  Ireland^  in  the  County  of  Cavan  in  Ulfter ;  and  all  boafted 
of  their  Succefs,  An*  1^51,  52,  53,  J4,  55.  Wherever  Mulberries  grow,  I 
am  apt  to  expe^>  that  the  Worms  will  live,  andfpin,  and  furnifh  the  Silken* 
Trade. 

In  Devon/hire,  they  mingle  black  Mulberries  fully  ripe,  with  a  full-bodied 

Cyder,  in  the  time  of  grinding  or  preiCng  the  Apple,  with  Difcretion  for 

Tindure  and  Reliih :  And  they  efteem  it  a  very  wholefome  and  ftout  Wine. 

f^.  sm^.       'Tis  ftrange,  that  in  9  or  10  Years  fince  this  was  publifhed,  the  Praftice 

Lxxnt      ^^^^  °^^  ^^^^  fpread  into  other  Countries)  where  they  abound  with  firoag 

*  *'  and  winy  Cyder ;  many  being  willing  that  their  Cyder  (hould  in  Tiadme 

referable  Claret,  Tent,  or  AUcant  Wine.    But  it  may  feem,  that  we  do  yet 

retain  fomewhat  of  our  Fathers  AverTenefs  to  planting  Mulberries,  wluch 

thev  (hewed  near  the  Beginning  of  King  Jameses  Reign,  to  our  great  Lois 

and  Shame* 

The  Mulberry  requireth  a  rich,  fucculent  and  rank  Qround,  which  is 
not  wanting  in  the  Approaches  of  any  of  our  Cities  ahet  Towns.  And 
Mr.  Evelyn  hath  written  as  well  as  can  be  wrtiten,  both  to  inftniA  and  to 
encourage  the  planting  of  them. 

The  white  Mulberries  (as  we  call  them)  are  for  the  fineft  Silk ;  but  to  min- 
gle with  Cyder,  and  for  our  Junkets,  (as  PaBaiius  hath  hinted  to  us)  we 
jfiiould  fend  for  the  moil  delicious  black  Mulberries  which  may  be  had  in  A^ 


fkt,  Sicilf,  Virginia,  or  swy  ofche  Eafi  or  tfiJl-InJin,  not  trolling  to  the 
Seed,  but  by  all  Meant  to  have  young  Plants^  of  the  beft  fores,  fent  in 
Boxes  containing  fome  of  the  connatural  Soil.  Thus  if  the  Gardens  about 
Lmimv9tte  well  furni(h'd»  they  might  eafily  be  difperfed  into  other  Partf^ 
wichont  more  ado :  For,  few  Plants  may  be  more  eafily  propagated,  when 
they  are  young.  A  few  rooted  Multirries  being  prefled  down,  and  cove- 
red with  Earth  in  fit  Places,  fo  that  the  Eyes  may  be  very  lightly  covered^ 
and  the  Sfr^uts  or  Branches,  if  there  be  any,  may  be  cut  very  near  to  the 
Ground ;  or  a  good  Branch,  after  due  depth  of  the  bigger  End  in  the  Rich 
Mould,  thus  ordered  as  before,  will  foon  become  a  perpetual  Nurferj  j  And 
if  the  worft  MMmict  were  well  difperfed,  they  may  be  foon  amended,  by 
putting  the  largeft  black  Mulberry  upon  that  of  the  fmall  kind ;  it  being 
certain  that  it  takes  better  upon  that  than  upon  the  white  Mulbtrrj. 

Vmms  Sbmhi  are  now  coming  into  Fafhion,  of  thefe  do  fome  make  Sugar 
Wimt  by  Art,  to  be  compared  (for  Wholfomnefi  and  Pleafantnefi,  to  ma* 
ny  Palates^  with  Rich  Wines  of  the  Or#^e.  For  the  Sugar-Cane  doth  hard- 
ly  yield  to  any  Vine  in  the  World :  an4  we  hope  that  Meath^  MctbegUn,  and 
other  Hcney  Drinks^  will  in  a  fhort  time  give  Place  to  thefe  Sugar-wines^  when 
perfeAly  well  made. 

Befides,  'tis  good  Employment  for  the  poor  Women  and  Children  to  ga» 
ther  the  Fruit,  and  a  fpecial  Improvement  of  our  wafle  Lands  and  Heaths, 
only  by  turning  the  Turf  and  burnt  Heath  (\(  there  be  any)  into  the  Tren* 
abes  and  ?ifs,  made  by  the  Plough  or  Spade,  for  Banks  or  Beds. 

Many  difcourage  themfelves  from  flaming  Cyder  Orchards,  faying,  that  if 
they  had  the  Fruit,  they  Ihould  yet  wane  many  Matters,  too  coftly  fornnK-^^ 
^em.    For  their  Sakes,  I  fhall  here  inftance,  that  in  all  the  Neighbourhood  ^ 

ronnd  about  TewiUe  in  Semerfetjhire,  they,  that  make  20  Hogfheads  of  Cyder 
yearly,  and  much  more,  do  pound  all  their  Fruit  in  Troughs,  made  for 
the  pnrpofe,  deep  and  flrong,  with  Bread  Fceted  Founders,  one,  two,  or  three, 
as  their  need  requireth^  pounding  together  in  the  fame  Trough.  And  to  me 
tbey  hold  the  Paradox  fioutly,  that  without  more  Coft  or  Trouble,  this 
is  the  beft  and  cheapeft  Way.  Workmen  are  cheaper  in  the  Country  ac 
feme  Seafon,  than  in  fome  Cities.  And  *tis  a  Charity  to  employ  Men  that 
w^ant  Employment,  rather  than  Beafts;  and  fometimes  'tis  unfafe  to  trutt 
either  to  the  Wind,  or  to  the  Water. 

CjJer,  you  know,  colts  no  Fewel  to  brew  it,  and  the  Labour  is  but  once 

in  the  Year. 

'Tis  drawn  by  divine  Chymiflry,  fo  many  Trees,  fo  many  huge  AUm^ 
hickf^  which  attend  to  that  divine  Work  conftantly  all  the  Year,  they  need 
DO  Furnaces  to  fend  forth  a  corroding  Smoke  to  choke  all  the  City,  to  ftran- 
gle  them  into  Confumptions,  and  to  corrupt  all  Beauties  and  Amenities. 
Neither-Zran,  Steel,  nor  Msrkle,  can  refift  the  Fumes  of  Brewing-  Houfes :  where- 
^  Cyder  is  of  a  thoufand  K.inds,  proper  to  cure  many  Difeafes,  and  a  kind 
Vehicle  for  any  Healing  Vegetable,  or  other  medical  Matters. 

The  Cfder  of  the  beft  Pefins  duly  rip^n'd  and  kindly  fermented,  is  a  pei 
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culiar  Remedy  for  the  C^fmrnptim^  and  geoer ally  ftll  ftroog  aad  plM&iit  <^ 
JUt  exciceth  and  cleaofech  the  Scomach,  it  ftreagthoerh  Digtfkm^  and  infatt- 
biy  frees  the  Kidmjs  and  BUiitr  from  breeding  the  G^Mtl  and  Stmi.  Thisii 
faboTe  all)  the  peculiar  Excellency  of  cbe  tight  R$i  StrJu  Qi  Ir^mfidi^ 
wiien  it  efcapes  all  Sophiftications.  But  that  which  makes  CpLr  fii  to  ic. 
company  the  Trsda  mm%  Gr49^f  U»  chat  if  ic  he  made  of  right  CjJm  fnuu^ 
fo  chat  ic  will  be  full  bodied  and  ftrong,  it  will  bold  good  wicfaoat  dacay, 
and  will  yearly  be  much  improved  for  fome  Yean,  lo  tba  Aeat  ploatifiit 
Year,  as  afually  it  falU  oat,  and  beft  of  all  in  large  Vaffielt,  the  larger  the 
better.  TrdJtf$mm  flionld  not  be  foe  bottled  Cyder,  which  is  comiBoaly 
more  windy  than  healcbful  It  hath  bean  tried  from  my  Chsldhnod  m  ftU 
lels  of  14,  If  or  16  Hogflieadft,  of  ihafcoa  Honftold  Moalnrc,  orataiai^i 
60  or  70  SuiMU  GsJUbsz  1  bava  been  often  cold,  that  Sir  J^tm  Wmtr  lad  a 
Veflel  which  coacained  ;o,  or  at  leaft  ab  H^gfimmk. 

Whan  the  Citizens  ihall  ordinarily  drink  Cyder  wall  diluted^  aatbe  Awf 
drink  fVm$^  and  as  che  (bber  Peopla  in  all  our  Cyder  Countries  diink  their 
Wafi$ing$  of  Cyder,  as  chay  call  ic,  or  Cyder  wall  dilucad  in  the  Qnmliwg  timi^ 
and  as  chey  drink  in  Ijaifa  their  6  AiAEm^  Srcr^  I  am  parfwaded  it  will 
mach  conduce  to  cheir  Health;  and  I  have  often  heard  lalKiaring  Fkopla 
affirm,  chat  chey  are  more  ftrengthoed  foe  hard  Work  bgr  Cyder  largely 
diluted,  chan  by  very  good  Beer. 

Yet  i  have  much  more  to  fay  for  l^mptM  Gmrikm,  asa  fit  hiatch  for  Qnh 
narits,  CoUwmi  and  OAhtga^  with  a  liccle  Care^  hold  our  7*  or  8  Moad» 
in  cbe  Year.  We  have  cbem  all  the  Tmt  round ;  good  Sance  Car  Bmm  as 
red  as  any  Rofe,  as  they  have  it  in  Hinfarifhbtt^  where  the  Swine  wiU  get 
a  Share  of  che  Fruit  which  fall  from  their  He^ies^  and  the  Bscm  of  M»> 
fvrtfi  is  generally  commended.  Thefe  are  in  good  Hottfes  alwayn  at  haai, 
and  may  be  eafily  drefled  without  Waffae  of  much  Tiaw.  Boc  Roots,  of  at 
forcs^  R0pM^  Tmn$fSy  Cmt^ts^  F^mp,  Siimtt^  Fhohi  «  do  challenge  tiia 
Precedence  before  Grmitriit ;  they  are  a  kind  o€  Ukdtr  Qrmmd  OtmrniOf 
and  do  often  times  hold  out*  when  Com  faileth ;  efpecudly  the  Ikmrn 

of  RsrhidHi^  or  oiVkfitu^ 
Via.  Aip,        The  f9tMi$€s of  BsrMitSy  in  our  freih  Memory,  reMeved IreUrndbomn^ 
resn  Famwy  when  cheir  Corn  fail'd  thero ;  as  Chefwtus  relieved.  l¥mm  tn  the 
£xtremity  of  their  civil  War,  when  their  PloMgit  wave  forfalcen.    Thcfr 
PHaMf  coft  little  or  no  Culture  for  i  o  Years  together,  being  only  coveted 
with  Fcm,  or  other  light  Aiuck,  and  that  curned  in  with  che  Em$k^  andi 
or  3  Roocs,  as  often  as  chere  is  Occafion  to  cake  any  of  them  op  for  Ufe  * 
and  chey  fliould  be  taken  upbere  and  there,  by  fmaU  Parcels,  wh^«  tiiey 
gfow  thickeft.    A  few  Amt  of  thefe  will  run  far  to  furniOi  a  Ciey,  anl 
the  Country  round  abonr.  They  have  been  fold  in  the  Markus  of  BhMdmk 
Wttts,  at  che  Price  oi  ^  JbiilMgs per  Bujkel,  dear  enough  in  refpea  of  cheir 
eafie  Propagacion  aiftd  Culcure,  and  cheap  enough  in  refpeft  of  their  Vfc 
Children  ofpoor  People  thereabout  eat  them  raw,  inftead  of  Btgmd  and  o- 
AerFwcJ,  without  Hurt;  fome  do  roaftthem  mEmiurs,  ^thtydofPi^Jtm 
tomedo^/chcm^  peelthem^  andeat  them  with  BMtfcrmi  Ftfftr^  eitbcrler' 

vcd 


(  747  ) 
red  whole  t>r  obopt,  «s  they  do  Parfaeps ;  fome  do  fireogtheii  their  Bw  tt 
AU^  or  make  good  Driok  with  them,  fo  they  are  to  them  inftead  of  Corn 
and  Maky  and  an  acceptable  Tre^t.  Every  way  they  are  a  flroog  and  whoU 
fome  Uouriffamtnt  for  L^tcurers^  Some  do  parboil  them  flighcly,  peel  them^ 
and  mince  or  cut  *eminfmall  Bits,  mingle  'em  with  dices  of  fat  Fiefli,  fea- 
fpniog  all  to  their  Palate,  and  bake  them  in  Piesor  Paflies ;  and  they  eftteem 
them  a  reftorative  Delicacy,  not  much  inferior  to  Affkbcah.  I  obferve  'em 
to  grow  and  profper  abundant^  in  much  differing  kinds  of  Soil,  from  the 
Ihfib  of  $brcfjhir€^  to  the  Sea  Coaft  of  Vcrfi^hirt.  But  they  like  nor  a  flifF 
and  firoog  Land  :  I  try'd  them  z  Years  in  a  ftrbog  Wheat  Land^  ahd  could 
Rt  no  good  of  them  there  j  all  the  Roots  which  were  there  generated,  were 
little  bigger  than  the  Bulbs  of  Stffrm.  in  light  and  hollow  Land  of  the 
Utt^  Fttmii$$^  which  is  cootmonly  of  little  Worth  for  Corn  or  Pafture, 
there  ?9UtHt  thrive  beft  add  tafte  belt.  But  now  I  am  at  a  Difficulty,  whe- 
ther the  great  Difference  which  we  find  in  the  Relifh,  be  from  the  differ-* 
iag  Kinds  of  the  F^atoes  of  MsrtaJoes  and  Firgmia,  fOr  both  have  the  fame 
K^efembbmce  above  Ground  :  Or,  whether  che  Difference  which  we  dad 
»c  only  from  the  Diferfity  of  the  S§fL 

That  che  Soil  makes  a  great  Difference,  and  that  all  may  be  careful  to 
:httre  a  fit  Soil  for  their  GardemOfit,  I  (hall.here  offer  fome  notable  Inftan« 
ses  to  prove  it.  All  the  People  here,  (the  tery  Vulgar)  do  find  the  Csrr^ts 
ind  Turwtfi  ot  Rafn,  frott  the  cottimoti  Field  of  Mamt,  8  Miles  from 
leocei  Weft  ward;  far  to  ttCe\  other  very  good  Turmfs  and  Cbttou  in  Fat- 
[ie(s  and  pleafing  Reltfll.  And  Cabb^p  TU*t$  from  the  wild  Fields  of  £y- 
jjnr^.  Weft  ward  ol  TaMUn,  where  they  haVe  a  rich  reddifh  Soyl,  do  fo  fir 
sxeel  all  other  the  beft  Cabbage- Plants^  that  thefe  LjJUrJ  Pfaints  are  bought 
in  dtl  Places  at  80  Miles  difiance  j  and  Garden  Plants  are  fometimes  much 
ilrered  in  Tafte  and  Properties,  by  the  Accidents  of  the  Year.  In  a  drough- 
ty Summer « the  Plague  then  being  hot  in  LonJen,  we  had  Carrots  in  Nertb* 
fwftonjhire  from  a  kind  Soyl^  where  they  were  wont  to  be  very  good  j  but 
:hen  fo  rankj  dry  and  earthy^  that  we  could  not  endure  to  fee  them  on  the 
rable. 

I  hear  that  the  Turvefs  of  Haclnef  are  better  than  any  other  Tarweft  about 
UmUn.  We  have  here  very  good  Tiimr^i  white  tod  yellow^  which  are  fatter 
Ind  efteemed  more  f eftorative :  But  all  EmglmU  wants  the  BcbtmiM  Twmeps^ 
Blood- red  on  the  outfide^  which  are  extolled  by  Bdufa^  as  he  found  them 
ill  Vraiue.  to  be  fo  reftorative  and  delicate^  that  the  Emperor  htmfelf  nur- 
reth  (hem  in  his  Garden. 

The  SfBn^  P&$afH  Kqmtt$  difigedt  Ctdtetn,  much  Stm,  and  a  light  and 
^regnant  Gardm  SaiL  In  the  Modem  Lat'm  they  are  called  Glmtdei  maUeenfei^ 
being  brought  into  Spain  from  FeltK  Mslaga,  a  Province  in  America.  They 
peporr,  that  more  than  a  Dozen  (^  their  hog^  Sfanipi  Ships  were 
brought  at  one  time  to  Sevil  in  Spain,  fully  Fratghted  vtUh  thefe  Pf 
tatM,  and  were  foon  difperft  all  over  Spain.  We  fay  the  SpaniarJ  is  flow 
It  every  thing  ;  But  they  may  fay^  the  EngUflmMin  many  Parts  of  Engknd, 
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U  more  flow  at  ihe  beft  f  mprovements  of  oor  own  Country  ;  Witnefs  oor 

Wane  of  yimjardt^  of  Gr^vts^  of  MMtrries,  of  the  beft  Ckifwaii,  WmVmu, 
Ftp,  jtlmonJiy  &€.  which  ate  wanting  in  moft  Pans^  and  do  not  refafe  to 
grow  in  our  Climate. 

in,pf«^        LXXXIL    For  the  ImproTement  of  fandy,  light  GrmiU^  or  any  Cltf 
ncowofA*  well  fanded,  I  recommend  upon  Experience  FicU  mmkijUra  Nimtrtmfis  P<r- 
^^'^^.remis,  five  DumttorumJ.  B.    It  hath  thefe  Qualifications,  befidc  diofe  ineir 
r.U;p4i  tionedin  the  Title  of  J.  Bsubine,  viio.  of  its  being  VtrnmUl^  ThriTing  ereo 
in  IV^ods  9nd  amongft  Emfhet,  and  being  of  the  ?m^t  or  ?ts  Kind,  that  k 
(hoots  I  coo  Roots  far  and  wide^  and  fpreads  it  felf  under  Ground  like  fad 
Grafi  i  above  Ground  ic  is  fo  rampant,  that  it  will  climb  a  Fathom  and  half 
upon  Meafure^  and  will  preferve  ic  felf  in  fpite  of  Ifttii  or  Drerngbt.  AgaiO| 
it  may  be  fet  as  well  as  Town  in  Furrows,  and  for  this  purpofe,  the  Roots  luf 
be  dug  up  in  Sefi.  as  well  as  the  ripe  Seed  then  gathered ;  by  this  means tbe 
Growth  of  it  would  be  mightily  advanced,  for  the  older  the  Roots  are,  die 
flronger  and  fuller  of  BuJs  and  SboHs  they .  arc.    I  fow*d  the  latter  £od  of 
Msrcb,  the  SeeJi  I  had  gathered  in  Stpt.  and  had  that  Year  a  very  great  Eo- 
creafe  j  the  Bed  being  thick  covered  over  with  Grajs  abore  2  Foot  high; 
but  it  did  not  flower  that  Year.    I  reckoned  chat  one  Pis  had  put  forth  that 
Year  above  ;o  Sbo^s  in  Amgufi.    In  the  feionJTtMr,  it  flowered  by  the  mid- 
dle of  Jttnty  and  bore  a  wonderful  Crop^  the  Roots  being  innumerable.  I 
have  obfetved  this  Pea  very  common  in  all  Mountains  as  well  as  Plaim  of 
EnglamJ,  where  Buflies  or  Hedges  are*    Both  the  Pea  and  Grafi  are  very 
fweet^  and  very  agreeable  to  Cattle,  as  I  have  tried* 

Agticubuft  may  be  alfo  confiderably  advanced,  by  the  great  Choice  of 
Plants,  even  of  thofe  of  our  own  Growth,  of  the  Pulfe  Kind;  of  wUdil 
recommend  this  Lift. 

iMthrti*  msj^r  LMtifolhs  Gtr. 

LMtijrus  Lmfeus  Syhutftm  DmmHrmm  L  tL 

A/hagslms  SylvstUmt  Ger. 

VicU  Sjlvefirif  Simim  ntmnio  Nigrc  C.  B. 

Orokus  SftvMticui  m/hss  C.  8.  P.  in  AffttU. 

Vicia  Sflvatica  Mskifiors  maxima  P.  B. 

I  alfo  recommend  as  Subftitutes  of  Hmp  and  Hm  of  cor  Emgl^  Giowdv 
viz,.  Perennial  Plants ; 

LinfOi  fjlviftrt  Amgufiifilmm  J.  B. 

Linum  fyhejlre  Fkriinu  Cmmhis  Gir. 

Corona  Frstrmm  {  of  the  TUiU  KmJ.  This  Plant  if  generally  a  YmJ  taB; 
its  Fibres  are  exceeding  tough  and  ftrong,  beyond  any  I  ever  tried  j  it  pen 
forth  many  of  thefe  tall  and  very  thick  Stalks  yearly;  it  naturally  grovs 
to  this  Bulk  in  moft  barren  Soils,  as  the  dry  Woolds,  and  high  Pafimts^  ia 

Torkfhire  and  Uncolnptire* 

Ic  may  be  objeded,  that  as  Annual  Plants  require  more  Labour  and  afrt- 
ter  Soil ;  fo  they  recompence  it  in  Largenefs  of  Growth  and  Fruit :  Andalfc 
that  Plants  of  lafting  Roots  are  mpre  harfliand  bitter,  and  not  palamUe 

Id; 
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Of  Mm  or  Biafi.  I  anfwer }  that  the  CcmpenJium  of  Lahour,  in  flmtanJr/, 
s  all  10  all  j  and  that  therefore  the  durable  Plants  will  turn  to  better  ac- 
:oonc:  I  refer  to  the  wonderful  Examples  of  fuch  as  have  already  been 
nade  ufe  of  as  St.  Fom,  &c.  And  it  is  probable,  that  by  feme  Tillagei 
rven  harfSb  ?Unu  may  be  improved  and  brought  to  be  kinder  Food.  The 
Jime  Alf^ragus  which  we  eat,  grows  wild  in  the  Marjhes  of  Livcolnfhire, 
rery  fair,  and  not  to  be  diftinguifhed  by  the  Eye  from  that  in  our  Gardtm  ; 
Hit  is  intolerable  bitter,  which  Garden  Culture  alone  has  Civilized,  and 
nade  pleafant  to  the  Tafte.  For  this  Purpofc ,  Liming  of  Pafturc- 
Sround  makes  it  palatable  to  Cattl^ :  For  caft  Limt  over  the  one  half  a 
S^afiure^  the  Cattle  will  not  bite  any  where  elfe  willingly,  and  will  Eat 
lere  to  the  ban  Grouni^  much  negleding  the  other  halC  I  did  ufe  when 
[  lived  in  the  Norths  to  lime  my  Affsrggus  and  Lntiee  BeJt^  and  this  did 
b  far  meliorate  rhem,  that  they  far  exceeded  in  TenJernefs,  and  pleafanc 
Fafte  ;  covering  the  jl/paragus  in  fFinter,  wkh^cinTt^iat  firaw,  inftead  of 
lalty  Litter,  and  fowing  the  Bed  thick  with  the  Powder  of  Burnt  Ojfitt^ 
helh. 

Perhaps  ffTfite  Briony,  of  all  our  Englfii  Plants,  would  bed  fucceed  both 
or  Hay  and  Cprn,  as  giving  the  moft  Grafs,  if  we  would  that  way  ufe  it ; 
tnd  alfo  yielding  a  Root  of  prodigious  Bignefs,  which  feafonably  taken  up^ 
s  little  elfe  but  a  Mafs  of  Fsne  Ftower.  Tis  true  it  is  zcbmrlifii  Vmgi^  and 
lot  fit  Food  for  Man,  or  any  other  Animal  we  keep:  But  fuch  and  ranch 
0vorfe  is  the  CaJJava  Root,  of  which  the  Mian  Bread  is  made^  and  which  by 
Sxfmccatim  and  Bating  alone^  proves  innocent  and  wbolefome.  If  the  vaft 
>hoots  it  makes  be  defigned  for  Haj,  they  are  to  be  cut  when  tender^  and 

II  the  Flcwir. 

LXXXIII.  Sow  all  forts  of  Grains,  and  plant  Kernels  in  Beds  of  Earti,  at  '^'^^  . 
;he  Tery  time  when  the  Sun  enters  into  the  remalt/f^uinex,  and  take  themco!!rex^ 
ip  when  they  are  firong  enough  to  be  tranfplanted^  at  the  Time  of  the«^>^  ^e* 
Fnll  Ate^t  which  Time  is  always  to  be  obferved^  if  you  wilt  take  them  up^i'ii!^.3^/6 
ind  Replant  them  again. 

But  now  to  know  the  Moment,  or  very  near  the  Moment,  of  the  faid  vdE^ 
\ninex,  take  fome  Aflies  of  Fine  IVeod,  pot  them  in  an  earthen  Pot  Leaded,  or 
ioa  Pot  of  the  white  EMttb  of  Fajence,  very  clean ;  pout  upon  it  common 
IVater,  or  Fountain^  or  Rain-water^  that  is  very  clear^  from  the  -r|  of 
Marcb  to  the  44  of  the  fame;  and  at  the  time  when  the  Sun  enters  into 
he  n^qninoQial  Point,  you  will  fee  the  /ifiies  make  the  Water  Twrbid ,  and 
hen  is  the  Time  of  fowing  your  Grains  and  planting  your  Kermis. 

LXXXI V.    I  am  of  Opinionj  that  one  conftderable  way  to  improve  Gar^  -^"^^^^ 
^ening^  and  the  Culture  of  Plants ,  would  be  to  give  a  Defcription  of  iht^SM.9mim 
Plants  themfelves*  then  the  5^i7/^  Climates  zni  tountries,  where  the  Vegeta^^^^^^^^^ 
^1  to  be  cultivated  naturally  grow;  and  what  Seafons,  Rains  and  Mete* 
71%  they  have ;  Which  beio§  imitated^  as  0iu9h  as  poffible^  perhaps  fome 

•  Fhms 

m 
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Pi^n/i-nughi  thrive  better^  than  now  tbey  do  in  the  faeteft  GrouAd^  Aad 
to  this  purpofe,  I  have  been  aflured  by  an  honourable  and  very  iogeitioiis 
PerfoQ^  chat  be  has  known  fome  Plants^  particularly  dnuurupm  Mkm^ 
which  not  growing  the  ordinary  way^  was  cried  by  dropping  the  StuI  on 
the  furface  of  the  Ground  amongft  the  Grafs^  by  which  artificUl  fmitaiiom  of 
Namrt^it  came  to  PerfeAion,  which  no  other  Way  could  be  brought  abooc 

I 

The  fKcefi     LXXXV,  I  have  made  a  Stove  for  my  Green-boufe,  according  to  Mr.  Ew 

of  •  new    /;a'$  lace  Invention^  publilh'd  in  the  CaUndarium  Horunfe.    I  laid  my  Ftfa 

D^\^Sl'o{  erucibU  Earth,  not  too  near  the  Hre-Gratt^  which  is  about  i6  Imcbis^  and 

luo.n.  112. 1  made  a  Trench  the  whole  length  of  ray  Houfe^  under  the  Paving,  abootiS 

^^^^*      Inches  m  Breadth  2nd  Depth,  covered  with  an  Arch  of  Bricks,  aadatcbe 

other  End  of  the  Trench^  having  an  fron-Plau  about   18  Inches  fquartfj  to 

take  oflT^  and  put  oq,  with  a  round  Hole  at  each  earner^  of  about )  Inches 

Diameter,  with  a  Lid  to  Aide  open  and  (huc^  fo  chac  by  opening  any  of 

chefeHoleSf  or  all  of  them^  more  or  lefs^  or  caking  off  the  whole  Placei  I 

can  releafe  fuch  a  Quantity  of  Air  ouc  of  the  Houfe^  to  blow  the  fin  foai 

to  increafe  or  diroinilh  theBlafts ;  and  as  Mr«  Evcfyn  wae  pleafed  ro  inform 

me  by  a  Letter,  concerning  dijlribucing  the  Air  at  its  Admiffion^  more 

equally  through  the  Houfe  ;  t  inferred  my  Pipes  into  a  Channel  all  along 

the  ff^allj^  at  the  End  of  the  Houfe^  withthofe  feveral  Ofrer;«r^  be  mcn^ 

tioned^  all  which  prove  admirably. 

TO  n«ke  LXXXVT.  Take  up  Tna  by  the  Roots  In  the  Spring,  juft  as  they  put  forth 
l^^  their  Buds,  preferving  fome  of  their  own  Earth  about  the  Roocs^  let  them 
f^rnwin  Handing  upright  in  a  Celler  uncil  Michaelmas,  then  put  them  into  Ve&l5| 
7^T^n  ^^^^  ^"  Addition  of  more  Earth,  and  bring  them  into  a  Stove,  taking  care 
S'whw.'iv^  to  moiflen  the  Earth  every  Morning  with  Rain  Water ;  in  a  Quart  of  which, 
«iM»-  44-  yQu  mud  dilTolve  the  Bignefs  of  a  Walnut  of  Salt  Armcmiack,  and  abooc 
Lent,   Fruit  will  ^PP^ar. 

As  Co  Flowers,  Take  good  earthern  Pots,  and  therein  fow  your  Seed  ac 
Michaelmas,  Watering  it  in  the  fame  Manner  with  the  like  Water^  and  by 
Chrifimas  you  will  have  Flowers,  as  Tulips,  Liliet ,  &c» 

This  and  the  other  may  he  done  in  a  good  warmKitcfainj  and^lbdiDayi 
as  the  Sun  fliines^  you  may  fee  them  forth  for  fome  Hours, 

^-uit^^       LXXXVIL  Take  Sak^Pare  one  Pound,  BpU  Armeniack  two  Poaods,  of^ 
li^  thedinarv  clean  Sand  ]  Pounds  j  mix  all  together,  and  obferve  this  ProporcioQ 

b*sr  Rob'*^  ^^"^^  Quantities. 

uLthi^. '    Then  in  drj  Weather,  take  Fruit  of  any  fort  chac  is  noc  fully  ripe^  each 

B-iS7-9»i^  lyith  itf  Stalk  ;  Qu  them  in,  one  by  one,  into  aa  open  Glafs  riil  k  be  fall, 

and  ihen  cover  it  with  nknOilj Cloth,  clofe  tyed  down ;  their  iftst  dry  C^llar^ 

put  each  of  thefe  Glalles4  Fingers  under  Ground^and  Co  as  thac  fukc  roaod 

each  Glafs,  and  above  and  below,  there  remain  2  Fingers  chick  of  clia  iiii 

Flowers  alfo  may  be  ufed  in  the  fame  Manner. 

Lxxxnn,  I 
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LXXXVIII.  I  would  adv'ife  ftch  as  fiilfer  Detrtment  in  thatr  Gn$n  Hmfti,^^^"'^'  f^. 
101  todcfpifr,  when  they  fee  the  Leases  of  rheir  Afjrtks,  Oranges,  Oleanders/^J^' 
fsfmimet,  and  other  precious  Fr^Vi,  R^ffit,  or  altogether  fhriveiied  a^dfaU^^^'•^ 
dg,  but  to  cut  them  to  the  ^ick,  plaifter  the  Wounds,  and  plunge  their  !l8,".7iif 
U9^  and  Fh»,  trimmed  with  frefh  Mold,  &e.  in  » warm  Bed,  carefally 
efrefhed^  (haded,  aired,  and  treated  as  lick  Patients,  and  as^  the  prudent 
SardBorbeflr  bi<yws  how.    But  abow  att,  chat  he  be  fure  not  to  expofe 
hem,  'till  the  E^ern  Winds,  which  I  call  our  EngliJlh  Efeffans,  and  which 
nakeour  Spfings  (o  uncomfortable,  when  we  think  Winter  and  aril  Daneer 
Nrft,  be  quatfnedj  for  they  are  deadly  to  all  our  Plants  aferroad,  and  Ke- 
laeotfy  do^  us  more  Prefudtce  than  the  moft  churKfh  Winters,  as  common^ 
y  finifliing  the  Deftrucftion  of  what  the  Frofts  ha?e  fpared. .  Nor  ate  we  to 
ft  flattered  with  a  warm  Day  or  two,  whieti  are  apt  to  tempt  Garditiers  to 
bt  out  their  Pfants  before  the  End  of  April,  or  that  we  find  the  wife  Mul- 
>erry  pat  foRth,.  which  is  certainfy  the  moft  faithful  JUifsHor}  nor  fiiould 
we  indeed  cut  or  tranfplant  any  of  the  fenimusU^  till  of  tbemfelTCs  they 
>egin  to  fprout. 

LXXXIX.  In  the  Spring,  being  flattered  with  fome  warm  Glances  and  cndbii* 
efreftingDaysy  many  are  apt  to  expofe  their  choife  duini  j  which,  upon  a  t^^S^ 
udden  Change  to  its  former  cold  with  fiiarp  Eaftem  Winds,  proves  more  Oreew.  bx 
)emicious  to  fuch  Strangers  than  all  the  former  Wistter,  and  feems  ta  finifh  ^SJm^ 
he  Deftruftion  of  what  the  former  Cold  had  fpared,  a  Matter  too  frequent*  iu*h7t7» 
Y  feenr  among  us,  we  enjoying  na  certain  fteady  Summer  till  after  the  Sel^ 
fice.    But  thefe  tender  Exoticks  lo(ing  their  Leaves,  having  received  Detri* 
nent,  with  their  Tops  (hrivelly  and  the  like,  are  oftentimes  not  capable  of 
induring  the  interpofing  Ccorching  Heat  of  the  jSun^  which  oftentimes  bap« 
rem  by  Fits  in  the  Spring ;  when  the  Prudence  and  Care  of  the  Gardener  is ' 
fpeckHy  tried,  gradually  to  help  and  recover  his  tick  Patiems,  fomctimei 
^  due  Trimming,  Eartbing  with  frefh  Suftenance,  loofenin^;  theftrait  bound 
Sartir,  and  fomctimes  wiph  the  help  of  a  warm  Bed,  and  gentle  watering 
nd  (hadowin^.and  the  like,  patiently  and  carefully  waiting  the  Return 
f  the  Bounty  of  the  Heavens  to  help  his  Endeavours^ 

In  the  Flovur  Garden,  efpecial  Obiervance  ought  to  be  taken  of  the 
hoicer  Roots  of  the  jiffan  Ranunculi,  Aulmmejs,  tender  NareiJJi,  and  divert 
thersof  the  like  Tendernefs,  and  Strangento  fuch  Entertainments  as  our 
ti^rtbern  Ceuntriei  afford;  that  if  hard  Frofi  ihould  happen,  they  (bould 
>e  fecorely  covered  and  kept  from  the  Froft,  if  poffible^  tilt  the  too  frigid ^•^ll^v^ 
ifoifture  of  the  Earth  be  digefted^  which  would  prove  pernicious }  even  to  '*''  ^'^ 
be  Death  and  Rnttenncls  of  many  fuch  Roots  and  plants. 
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XC  Papers  of  lc(s   General    Ufc^  Omitted: 

iL<i  %^9<  i.X^JnSmm  for  Tranrporiing  V$g€tiAU$n 

•**t«kwti9.2  1^  fiytOtgisrmiiums}  or  an  Alfhahticsl  CMsl^meoi  Plants  gnvilf 

witbio  the  Forciiicactom  of  Tiiifier.  167;.  by  Mr.  Spsi/wmJ. 
kt|i4^77.     )•  -A.  Catalogue  of  fome  GiifMi  PZ«i»/i,  with  their  Nacife  Names  lod 

'Vircucs;  fern  by  Mr.J.Smkb^  from  Csh-C^rfc^  with  Remarks  oncbem, 

by  Mr.  Jswms  Pmivir. 
^M44».3M«    4.  An  Account  of  46  £«/  button  Flams,  CoIleAedae  Ummtrc^wmJs^  about 

12  Miles  from  F»rt  5/.  George  j  by  Mr.  Sam.  Br^wm,  with  cbeir  NuDes» 

Defcripcions^  and  Virtues,  by  Mn  7'iiv<i  Fettiver. 
Ms\%^79.     f  •  An  Account  of  Part  of  a  Colledion  of  curious  Plants  and  Drags,  gt- 
n^;.s^y9«theredby  Mr.  Sam.  Broym^  a  Phyfician  at  Fort  St.  Gefr/e,  in  the  Eaf-A^ 

and  lately  given  to  the  R^al  Sjcitty^  by  the  Baft  bUia  Cnmfmtj.    With  He- 
marks,  by  Mr,  Fettiver. 
fi-i9i:rtt<vi*     6.  Quarries  concerning  InJico,  by 
'^i^*  9*797'    j^  Queries  concerning  Vegetation,  efpecially  the  Motion  of  the  Juiceiof 

Vegetables,  by 

a4i:p.ff8.     8.  Queries  concerning  the  Circles  of  Wood  in  the  Bodies  of  Trees,  and 
t62.D.  4<.i%  the  Motion  of  Sap,  by  Dr.  Ex,.  Tcttge* 

Vti^p  m.     9-  Quaeries  concerning  Vegetatiow^  and  the  Motion  of  Sap  in  Fruit- TfecS| 
M^  V.  914  by  Dr.  Ex^  Towge. 

10.  Queries  concerning  Tf^e/^rMSi,  and  the  Motion  of  Sip.  byDcSe. 
■•n^iis  'liajjf. 
•«t.v>a;i;     II*  Enquiries,  about  Retarding  the  Jfiettt  o(  Sap,  and  the  Motion  of 

Saf,  by  Dr.  E%.  Tow^. 
M^^4«     12  Some  farther  Enquiries  concerning  the  Running  of  Sap  in  Treer,' 

colouring  the  Fruit  and  Leaves,  multiplying  Lrahfiech,  and  propagadiff 

Trees  by  Lajen,  &c.  by  Dr.  Ea^  Tei$ge. 
KT^fbtiii*     i}£nquiries  relating  to  the  Circulation  of  Sap  in  Trees,  by  Dr.  Mmm 

UJter. 

<74*iHiiis.     1^.  An  Enquiry  fuggefted  from  baly,  whether  it  be  likely  to  find  fome- 

.., thing  inplams,  analogous  to  the  Heart  in  Animals. 
*■***    «•     jj  J   An  Invitation  to  make  further  tryal  of  the  Juices  of  Trees,  by  Tap 
ping  them,  by  Mr.  H.  Olienhurgh. 

i6.  Two  Problems  concerning  the  Texture  oiFUmts,  and  the  Difcovery 
of  Poy  fon  by  Ogium,  propofed  by— — 
^r.^  9i«      17  Enquiries  concerning  AgricuUme,  by  the  Committee  of  the  Royal* 
Society,  for  confideiing  of  Jgricmlture. 

18.  Enquiries  concerning  the  Ufe  and  Culture  of  the  KitcbenGarias.txA 
^"^^^""mmet  Gums  by—; 

XCL 
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XCL  lAccounts  of  !BookSy  and  Additions^ 

Omitted. 


i.'T^^fis  Bctanica:   Seu  brevis  ad    Rem  Htrharlam  Manudu<ftio,    omncs 

|J  Plantsram  Partes^  una  cum  earundem  Firtutibus  fecundum  Novifll-  ai^i^^c^ 
ma  BotMieorum  Fundamehta^  General!  quadam  Methodo  commonitrans ; 

a  D.  Cbrifiiano  Lmd&vico  Wtlcbio,  Lipf.  1697.  in  1 2*. 

1.  ^^r.  CoukuAngH^  fex  IXhiiTlfintarum^    Poemate    Latino  confcriptij<'*3tf.p;i^ 
Ijond*  in  8^. 

3.  Vraluiia  Bot arnica  Roitrii  Mprifon,  Scoti  Abrtdontnfis,  Lond.  1669.  in  80,n4<^.p.  9H 

4.  Dr,  Morifons  New  Univtrfal  Herbal. 

f.  CI.  Salmafii  Praefatioin  Librum  de  Homonymis  Hjles  latrica.  Ejufdemn-iM.piuy 
dc  Plinia  Judicium.  Divione  An.  1668  in  ^c.  "'  ♦^•^•^•' 

6.  Quadriparricum  Botanicum  Simonis  Pauli.  Med.  Reg.  in  Dania  Argtnta-  q.7<.p.i2^c 
ratiy  in  ^to. 

7.  Waare  OeiFening  der  Tlanten^  door  Abraham  Munting,  M.D.  Amjlerd.^^vjp^uj. 
1672.  in  4/tf. 

8.  Memoirts  pour  fcrvir  a  T  Hi/<7ire  des  Planus ;  drelTez  par  M.  Dodaru^  ^<  "•  ^ 
M.D.Pufi/,  1679.  '^ 

9.  Hifioria  Plantarum^  fpecies  haAenus  edicas^  aliafque  infuper  mulcas  no-n.i8tf.r.xSs 
▼iter  invencas  &  defcriptas  comple^ens.    Auch.  Job.  Rai,  e  Soo.  Regia. 

Land.  1686.  in  Foi 

10.  Pbytograpbia }  by  Leonard  Plukenet,  M.  D  L^ff^.  1691,  jtyF^/.  n.i^i.Mit 
IT.  Almsgefium  Botanicum  i  S.  Pbytograpbia  Pkkenetiana,   Onomafiicon^  e^c.o.i$6.p.(i8 

Z^iii.  1696.  xtkFol. 

12.  Catalogui  Plantarum  Anglia,  &  Infularum  adiacentimm  tum  Indigenas,";*J^^';^^ 
turn  in  Agris  paffim  CuUas  compledens.  Opera  Ja.  Raii,  M.  A.  1670.  inn.iij.p.8H 

120.  &  1677.  in  8*. 

I  y  The  American  Pbffician}  or  a  Treatifc  of  Roots,  Plants,  Trees,  Shrubs,n-^J-p.w« 
Fruits^  Herbs^  &c.  growing  in  the  EngUfli  Plantations  in  America  :  Where* 
unco  is  annexed,  a  Difcourfe  of  the  Cocc^Nut-Trte^  and  the  u(e  of  its 
Fruit,    ^y  IV.  Hugbs,  Lend.  i6j 2.  in  110. 

14.  Catalogus  Plantarum  quae  in  Infula  Jamaica  fponte  proveniunt,  vel 
vulgo  coluncur ;  cum  earundem  Synonjmis^  &  Locis  Natalibus ;  adjedis  aIiisB.iii;p.^i 
quibufdam  quae  in  Infulis   Maderje,  Barbados,   Nitmi,  &  SanSi  Cbrifiopbvri, 
nafcuntur.    Seu    Trodromi  Hiftoria  tJaturalis  Jamaica   Pars  prima*      Aut. 
Hans  Shane,  M*  D.  1696.  in  %0i 

ly.  lcone$  81  Defcriptiones    Rariorum  Plantarum  Sicilia,    Melita^   Gallia,  & 0,104.  p.!/ 
Italia  i  kuth*  Paulo  Boccono,  1674, 

Vol,  IL  D  d  d  d  d  i6;  Mufeo 
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ii.f47.p.46x  i6.  Mnfio  de  TUnti  Rare  dclla  Sicilis,  Malis^  Corfiu^  lulU  PUmmtt  c 
Germsnia,  &c.  di  Don  Taok  Bocccne^  &c.  Tc  wbUb  an  bm  added  feme  Remote 
bj  Mn  J.  Raj. 

niljs '^JJ!      17.  Hortus  Indicus  Malaharicus,  contincns  Rcgfli  Malabarici  apud  hUcs  Cc- 

iktoo.pa68leberriroij  omnis  generis  VUntas   Rariores^  Amftel.  An.  1678.  1679.  168^. 

iw244.r-»76^^  To-wbicbLre  are  added  feme  Remarks  by  T^ncted  Robinfon,  M.  D. 

^  ^  ^    ^       18.  arrm  Medieus  Amfielodamenfisy  five  Plantar  um  tarn  Orient  alts  quam  Oc- 

n.  Ji  .^  ^^^j^^^Hj  IndU^  aliarumqj  Veregrinarum  Defcriptio  &  Icones :  Autore  Jebamu 
Commelinc  ;  Latinitate  donatus,  Netis  &  Obftrvationibus  illuftratus  a  Frtdtrke 
Huyfebie^  M.  D.  Bocan.  Profcff.  &c.  &  Francifco  Kiggelario.  Amft.  1697^ 
Bert  are  manj  Additional  Remarks  by  Mr.  James  Pecciver. 

n.M^iv^i  >9*  Faradifus  BatavHs^  continens  plus  centum  Plantas,  &e.  With  Additi^ 
nal  Remarks  by  Mr.  Jo.  Ray. 

n.xpp;p.7a9  20.  Catologus  PUntarum  Horti  Aca^emici  Argentlnenfis  in  Ufum  Rei  Hr» 
baria  Studioforum;   adcurante  Marco  Mappo,  M.  D.  Argemtorati.  1691.  ia 

W4^p.3«5     21.  Hijloire  dcs  Plantes  qui  naiflcnt  aux  environs  de  Paris :  avec  lear  Vfage 

dans  la  Atedicime  ;  per  M.Pitton  Totsrnefirt,  M.  D.  a  Paris  1698.  is.  80. 
M^^p^x     22.  F/^n  Noriberienfisy  &c.  Being  a  Catalogue  of  fuch  Plants  as  not  only 

grow  Spmtaneoufy  about  Nuremburg,  but  alfo  of  fuch  Exoticki  as  the  Phyfick 

Garden  of  that  City  hath  lately  Raifed ;  with  the  Figures  and  Defcriptions 

of  many  of  the  moftRare,  by  Jo.  George  Volkamer^  M.  D.  1700.  in.^ta. 
rili.p<9a7     2;.  PlatstarumUmbelliferarum  bifiributio  I^^v^  per  Tabulas  Cognationis  & 

Affinitatis,  ex  Libro  Nature  Obfervata  &  Deteda ;,  a  Rpb.  Mori[§n^  Med. 

&  Prt(f.  Rot.  Regie,  &c.  Oxanii,  1672. 
a74^»a35.^    24.  Dc  Jbfyntbio  AMlcdz,  per  jFcA.  A/icA^e/  Febr.  M;  D-  Li>^ie,  1668. 

in  8^. 
a74«pa2}^     ly.  Crocologia,   Amh.  Job.  Ferdinando  Htrudt.  M.  D,   T^w^^.  1671.  in  8«. 
iwitj.p.^a.t     25.  Gocblearia  Curiofa^  or  the  Guriofities  of  Scurvygra/s  ;  written  in  Latia 

by  Dr.  ^»i/r.  Molimbrochitu  of  Lri^/r^ ,  and  Englifh'd  by  Dr.  72^.  5^//^  £W. 

1678,   in  8a. 
ai67.p.87o      27.  !7<»**  Niebolai  Pecblini^  M.  D.  Tbeopbilus  Bibaculus  ;   five  de  Pn/s  7h^ 

Dialogus  Fran.  1^84.  in  ^0. 
^\uhi§o     ^8.   Epiftola  de  Generathne  PUntarum  ex  Seminibus, a  jF^y?/»itf  </^  ArcmatariU. 

Frankf.  162^. 
n.7«w«37     ^^   Tht  Anatomy  oi  Vegetables  begun:  witK  a  general  Account  of  Vtgt' 

tation  founded  thereon,  by  Neb.  Grew,  M.D.  F.  R.  S-  London,    xSjiAn 

limo. 

iw7P^o»  ;o.  An  Idea  of  zPhytoUgical  «//?<77  propounded,  together  with  a  Con- 
tinuation of  the  Anatomy  of  Vtgetables,  particularly  profecuted  upon  Roots 
and  an  Account  of  the  Vegetation  of  Roots,  grounded  chiefly  thereupon' 
by  Nth. Grew,  M.D.  c^F.  R.  S.London,   167;.  in  8^  ' 

ii.uo,p.4  e  ^  j^  Yhe  Comparative  Anatomy  of  the  Trunks  of  Plants ;  together  with 
an  Account  of  ttcif  Vegetation  %xo}xn^^^  thereupon,  by  Nek  Crew,  M.  D. 
in  8w#. 
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\i.t\\t  Anatomy  of  Plants, with  an  Idea  of  zPbilo/cptical  Hiftorj  of  PUnts  :»->^«.pJoi 
ind  fcTcral  other  LeAures^  read  before  the  R.  SocUtj }  by  Neh.  Grw^  M.  D. 
i68a. 

3^.  Marcilli  Malftgbli  jInaUme  Vlantarum*  cui  fubjungicur,  Appendix, J;' '^j^****' 
iceracas  feaudasejufdem  deOv(i/»c«^4/(^  Obfervationes^  concinens.  UnJ.^it.'''^ 
i67f  &  1679  in  FoL 

%\.  The  Fofibumout  Works  of  S«  Malftgbu  In  this  Account  of  them^  S.n-ia^p>32o 
7eii»  Afiir/>  Lancifi  gWcs  an  Encomium  and  Cbara&er  of  the  Autbor. 

;f.  Marcelti  Malfigbli  Phiiofophi  &  Medici  Bomnitnfis^  e  Rf|fVi  5tfc.  Loni.^^'^^-^-Sii 
^ftra  Vofibnma :  Fig  iEneis  illuftrata  ;  qaibus  prasfixa  eft  EjuJJem  Vita^  a 
)eipro  fcripta.  £.«0^,  i^97.  tnF(;/. 

)6.  A  Philofophical  Difcourfe  of  E^r/iS,  relating  to  the  Imffovtmtnt  of ^^^9*l^] ^^^ 
c  for  Feggtaticn   and  the  Propagation  of  F/^iy/i  ;  by  j^.  Evelyn^  £fq;  I.(?ii«f. 
[676.  inSvtf. 

;7«  The  Epitome  of  the  whole  Art  of  Hnthandryi  with  Additions  of"'i'4P>]to 
4ew  Experiments  thereto  belonging;  tVrittem  by  7*  A*   £ci9i/.  167;.  in 

;8.  Syftoma  Horticultural  containing  in  EngHfl9,  the  Art  of  Gardening,  in^i%6.ti9A 
Books,  by  7-  W.  Gent,  in  8w. 
^9.  S^/m  &  Pomona;  by  £.  Evelyn.  Efq;  Z^Hi/.  1669.  in  F0/.  0.22. p  isB 

40.  Dr.   Ricbard  SbarrooK%    Hifiory  of   the  Propagation  and  'w^''W«w^w^|j;J^;P;^2* 

f  Vegetables,  by  the  Concurrence  of  Art  and  Nature.   Oxp».  1672.  in 

41.  Afliortand  fure  Guide  in  the  Prai9:iceof  Raifingand  Ordering  of  n 85.^04^ 

>uit  Trees ;   by  Fran.  Drope,  B.  D.  Oxon.  1672. 

42.  Tie  Garden  of  Eden  ;  or  an  Account  of  the  Culture  of  Flowers,  and'*'*''^**** 
Vstiti  now  growing  in  England;  with  particular  Rules^  how  to  advance 

leir  Nature  and  Growth  as  well  in  Seeds  and  Herbs^  as  in  ordering  of 
roes;  by  Sir  Hugh  Plat,  in  ivo. 

4}.  7Se  Planters  Manual:  being  InftruAions  for  the  Raifing,  Planting, "-"^^J^* 
tid  Cultivating   all  forts  of  Fruit  Trees^  whether  Stone    Fruits,  or  Pepift^ 
Vuits,   with  their  Natures  and  Seafons.      Very  ufeful   for  fuch  as  are 
:urious  in  Planting  and  Grafting;  hy  Cbarks  Cotton^  Efq;  Lond.\6y^.m 

44.  Nurferies,  Orebards,  Profitable  Gardens,  and  Vineyards  encouraged  {"•'•P-rt/rt 
le  Prefent  Obftrudion  removed,  and  probable  Expedients  for  the  bec- 

^r  Progre&,  propofed ;  for  the  general  Benefit  of  his  Majefty's  Domini- 
os,  and  more  particularly  CambridgefliirOf  the  Cbamfain  Countries,  and 
Tartbern  Parts  of  England :  In  feveral  Letten  out  of  the  Country  ;  by  Dr, 

•.  Boat,  and  Mr.  Antb.  LoTPrence.  r     r    .      „    .   bJiW  0.711 

45.  The  Art  of  Pruning  fruit  Trees  :  and  a  Tfaft  of  the  ufe  of  the  Fru$H^    ' 
f  Trees  for  preferving  us  in  Health,  or  for  curing  us  when  we  are  Sick, 
"ranflated  from  the  Fr€iwA,  Lond*i6B^.  4/to> 

46.  The  EstgUft  Vineyard  Vindicated  j  by  Mr.  J.  Rofi.  tuifia^ 

Ddddd  z  47*  '^^^ 
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nAi 6.1^44  4y.  The  French  GarJiner,  Reprinted  :  To  which  ts  annexed  the  E»|/ijfr 
VintjarA  Vindicated^  and  the  way  of  making  and  ordering  Wines  in  Frm^ce^ 

in  Zvo. 

iu9M^6oi9  48.  Vint  Rebnani  imprimis  Bsccaracenfis,  Anatomia  Chymica^  a  J^h.  Dm- 
vide  P^r/x^iV  Phil.  &  Med.  D:  Heidelkerga.  1671.  in  120^^. 

n.6i?.Mii6  ^^^  jQh.  Hcnr.  Meibomii  de  Cerevifiis^  Potibufque  &  Ebriamintbus  ex- 
tra Vinum  aliisCommencarius^  annexe  Libello  Turaebi  ds  Vino.  Helme- 
fladii.  1668.  in  4,to. 

^nl'.pluJ  S^'  Finetum  Britannicnm :  Or  a  Treatife  of  Cyder ^  and  fuch  other  »%!« 
and  Drinh,  as  are  extracted  from  all  manner  of  Frmiu^  growing  in  this 
Kingdom  :  With  the  Method  of  Propagating  all  Vinous  Fruu  Trett  ;  and  a 
Defcripcion  of  a  new  invented  Ingenio  or  Mtll^  for  the  more  Expeditious 
and  better  making  of  Cydir.  Alfo  the  Method  of  making  MetbegUn,  and 
Birch  mm.  With  Copper  Plates,  by  J.  fV.  (Author  of  Syfiema  ^gtuubwtd) 
in  ^vo.  Advertifementi  en  this  Bock  are  hen  added  by  Dr.  Beale. 

Silttf"!^^  J  I.  The  Manner  of  Raifing^  Ordering  and  Improving  FertftTruix  Alfo 
'"  ^^how  to  Vlant^  Make  and  Kee^,  IVoods,  IValks ^Avenues,  Lawnt,  Hedges^  &c.With 
feveral  Figures  proper  for  Avenues  and  H^alk*,  to  end  in  ;  and  Convenient 
Figures  for  LaTimt ;  Alfo  Rules  and  Tables  (hewing  bow  the  Ingenious 
Planter  may  Meafure  Superficial  Figures ;  with  Rules  how  to  divide 
Woods  and  Land  j  and  how  co  Meafure  Timher  and  other  Solid  Bodies, 
either  by  Aritbmetick^  or  Geometry y  &c.  by  Mr.  Cook  in  4/^. 


CHAP.    VL 

2^ology. 

iM/«fv^r2f»i  !•  i.T  Have  kept  Leaves  24  Hours  after  they  were  gathered^  and  flang 
*|  ^l^^^^'  X  Heater  upon  them  to  keep  them  from  IVisheriffg :  Yet  when  (mth- 
mom»\  Vout  Hoping  the  Leaves)  1  Fed  the  Silk  fVorms,  I  obferved  they  did  as  vel^ 
Sr,"?  as  thofe  frefli  gathered. 

p>2<^/    '      2.  I  never  obferved  that  the  fmell  of  Tohacco^  or  other  Smells  that  are 
Rank,  did  any  ways  Annoy  the  Worm. 

;.  Our  Country  of  Virginia  is  very  much  SubjeA  to  Tbssndefs  :  Andk 
hath  TJiiWrei exceedingly  when  I  have  had  Worms  of  all  Sorts;  fooB 
neiifly  Hatched-;  fome  half  way  in  their  Feeding  ,•  others  Spinning  their 
Silk;  yet  I  found  none  of  them  concern'd  in  the  Thunder^  but  kept  ca  their 
Buflnefs  as  if  there  had  been  no  fuch  thing. 

4«  I  have  made  many  bottoms  of  the  Brooms  f  wherein  hundreds  of 
Worms  Spun  J  of  Hollf  :  and  the  Prickles  were  To  far  from  Hurting  cheo, 
that  even  from  thofe  Prickles  they  firft  began  to  make  their  hottastu. 
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11.  Silk,  which  is  the  Spittle  of  a  Worm,  hath  its  good  or  bad  Quality  1!^^*^ 
from  the  Nourifhment  the  Worm  receives  either  from  a  good  or  bad  Leaf.  •'  siik'*^'^ 
When  the  Spring  proves  delightful  and  fwcet,  the  Worm  feeding  on  a  good  ^ulli' 
and  tender  Leaf^  free  from  the  Prejudices  of  an  unkind  Seafon,  (which  n.t;2"p,^|i 
fometimes  fpoils  the  Leaf,  by  giving  it  a  rough,  grofs,  and  heavy  Nature) 
then  one  may  expeA  a  Profitable  Harveft  ;  and  in  fuch  Years  'tis  bcft  to 
make  a  good  provifion,  for  Silk  will  then  Bnd  good  Sale  when  moft  Abun*  - 
dance,  and  the  Buyer  meets  with  that  of  a  good  Subftante  which  the  Advan- 
tageous Seafon  very  much  contributes  to  ;  but  not  knowing  how  long  it 
may  iaft,  about  Midfummer  (or  St.  Jebns^Tide)  they  begin,  in  Piedmont  to 
draw  the  Silk  from  its  Cocony  to  fee  what  it  yields,  and  judge  of  its  Increafe 
or  Scarcity,  as  well  as  the  Eftiraate  of  its  Goodnefs  and  P€rfe<ftions  ^  thofb 
moft  defirable  are,  that  it  proves  clean,  light,  and  itrong. 

In  Cafe  the  Seafon  (hould  not  prove  plentiful,  then  they  buy  asfaft  as  they 
c^tioUSilk,  and  keep  as  much  as  they  can  of  the  other,  for  the  beft  Fa- 
bricks  ;  that  fo  they  may  not  be  obliged  to  hazard  all  their  good^  at  the 
price  of  the  worft,*  which  is  commonly  praAifed  :  But  if  the  Seafon  promife 
a  great  and  fatisfadlory  Harveft,  they  take  the  new,  and  put  it  apart  for  the 
beft  Fabrick  ;  not'  defpifing  the  old,  but  only  laying  it  aHde  till  Proof  be 
made  whether  the  new  be  better  or  nor. 

The  Goodnefs of  5i/A  is  diftinguifhed  by  its  Lightnefs,  as  the  moft  ElTen*  r«^f  ^ 
laal  Quality;  which  every  Body  knows  carries  a  confiderable  Profit  along  ^^  ^'^ 
with  it,  when  bought  by  Weight,  and  fold  by  the  Yard  or  Aune.    It  is  to 
be  noted,  that  the  Organcme  is  Sttperfine,  it  being  the  beft  fort,  and  N^.  That 
the  two  Threads  are  equal  in  Finenefs,  that  is  to  fay,  both  alike  in  fmooth« 
nefs^  thicknefs  and  length,  for  the  Thread  of  the  firft  Twift;  For  the  fe-> 
cond,  it  matters  not  whether  the  (ingle  Thread  be  ftrong  before  the  two  are 
joy ned,  unlefs  to  fee  whether  the  firft  Twift  prove  well,   (t  is  neceftary  the 
SiJk  be  clean,  the  Straw  Colour  is  commonly  the  lighteft,  and  the  white  the 
heavieft  of  all.    It  is  likewife  convenient,  that  the  S^I^mi  beeven,  and  ^all 
of  an  Equality,  which  (hows  they  were  wrought  together  •;  otherwife  with 
great  Reafon  one  may  fufpeA  tnat  it  is  Refufi  Silk)  and  cannot  be  equally 
drawn  out  and  Spun  ,*  for  one  Thread  will  be  (horter-than  the  other,  which 
is  Labour  and  Lofs.    It  will  be  alfo  requifKe  to  fearch  the  Bale  more .  thaii 
once,  and  take  from  out  of  the  Parcels  a  Skeanti>  make  an  Effay  ;  for  unlefs 
one  buys  that  which  one  knows  by  Tryal,  there  is  a  Hazard  of  being  cheats 
ed^    and  fo  for  one  fort  have  another. 

To  eftimate  the5i7*by  Effsy,  fkx  the  Effity  tipon  one  eighth  of  a  P<T/^e »  f ftfmtie - 
hand  of  Silk,  of  no  Aunes  of  Lyons  in  length,  and  fee  what  it  makes  of*^'^^>» 
J1$0nes  by  the  eighth  Part,  the  Skean  which  is  of  8o  Threads,  muft  be  Mui^ 
tiplied  by  iio,  which  is  the  Length  of  the  i  lo.  jiunesy  from  which  Num« 
ber  muft  be  deduced  one  eighth;  as  for  Exaniple,  no  by  8o.  makes 
B8oo.  the  eighth  Part  of  which  is  iioo  which  is  the  eighth  Part  of  a  Por^ 
\fe*  Now  to  Calculate  what  ehefe  iioo  Aunet  weigh,  which  is  the  eighth  Part 
5f  a  fortee^  or  of  iio  Aunei  of  Ljm,  it  will  be  proper  to  take  a  SktM  out  of 
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the  Parcels,  which  y6u  take  from  out  of  the  Bale^  which  you  judge  may 
contain  afleaft  Tyoo  ^unes,  to  make  the  one  eighth  Pan  of  a  Partei; 
which  Ptfrtt€  muft  be  divided  on  %  Bobbins  half  on  each^  then  fix  ihei 
Bobbi ns  on  the  C/finrre  {Bum,)  and  from  thence  pafs  ic  through  the  {C^mki) 
HourdiJJoir  ;  this  done,  you  cut  off  your  Si^  and  weigh  ic^  and  Multiply  the 
Weight  by  eighty  ic  will  weigh  jutt  as  much  as  a  Fortu  oi  no  Auwo^A 
Lyons :  Which  is  the  general  Rule  of  calculating^  when  they  draw  the  Silt 
'  out.  By  this  means  one  may  learu  to  adjuft  the  Weight.  There  are  Silb 
of  Piedmont  which  are  irery  light  and*  clean,  and  to  be  preferred  before  any 

.  in  Sali.  The  Pirtee  o{  Silk  of  the  lightelt  weighs  near  24  Pennjr  ff^cigif,  co 
2^  and  26.  Others  ij  and  28  which  IVeigibr  may  be  difpenied  with^  on  Con* 
dition  the  other  Qualities  be  as  good,  to  wit,  well  wrought,  even,  fine  and 
clean,  but  above  thefe  JVtigbtt  they  cannot  be,  unlefs  they  abate  of  their 

.  Proiit,  proportionable  to  what  they  want  in  lightneh. 

^  con.      III.  The  C^mugbt  Wcrm  which  I  find  in  Godartius  of  InfeSs  defcribedby 

nought      the  Name  of  the  ELfbant  Catefpillar,  is  reported  to  be  the  only  Poy/bnous 

Ml? %'m.'^ Animal  in  the  Kingdom  of  IrtUnd.  One  of  them  was  fent  alive  to  me  from 

Moiyneux;  the  Couutry,  about  4^  Miles  from  Dublin  :  The  Gentleman  that  feat  it,  had 

n.i<^  -p*  7  i^^p^  }^  above  6  Weeks  in  a  large  Box  on  a  Grafly  Sod,  now  and  then  giving 

ic  a  frefii  Sod,  and  Ragwort  co  £ac,  befprtnkling  them    wich  Dew.    Soioe 

of  chefe  Worms  are  as  chick  as  a  Man's  Thumb,  and  above  ;    Inches 

long  i  and  fome  live  (o  long,  as  co  have  fine  Hair,  thinly  difperfed  over 

^heir  Bodies. 

The  ingenious  Gentleman  who  fent  it  me  is  of  Opinion,  that  the  Anioial 
is  indeed  Pernicious,  if  eaten  by  a  Beaft.  For  ftrft,  the  Difeafe,  imputed  to 
this  Creature^  feldom  or  never  affeds  the  Cattle  but  in  Autumn,  andtheui 
only  this  Infed  is  to  be  found  ;  Secondly^  it  feldoai  or  never  attends  aay 
Cattle  but  what  feed  in  low  Marlhy  Grounds,  snd  there  only  this  Animal 
frequenti;  TbkdJj,  Cows  who  are  greedy  feeders  by  great  Morfels  (by  ita^^ 
fon  of  their  Chewing  it  afterwards  in  their  Cudj  but  efpecially  S'wim  diat 
feed  in  low  Grounds,are  the  only  Creacures  troubled  by  this  Worm  i  F§mbii^ 
the  Worm  is  very  rare,  and  fcarce  to  be  found  in  7  Years,  and  fo  likeifife 
is  the  Diftemper  that  proceeds  from  it ,'  being  rare  to  have  a  Beaft  afie^ 
by  it.    As  to  the  Symptoms  that  attend  its  Fenm,  they  are  i  fwelliog  in  the 
Head,  and  (as  a  Peculiar  Cbars&trifiick)  the  Smelling  and  Pf^identia  Am,  in 
fo  much  that  the  ReSnm  will  hang  out  above  half  a  Foot.    The  Efiedaal 
Cure  applyed  to  this  Malady  in  Black  Cattle,  is  a  Dnneb  of  the  Herb  Btmi^ 
Fm^  RtH,  Oaf  lick,  Butter  sini  Beer}  but  for  Swine,  Raddle  pounded  fmall  ming« 
led  with  Buiter-milL  Thefe  only  are  ufed  by  the  Eugli(h  Husbandmen.  But 
the  Ififi,  as  they  Certainly  impute  the  Malady  to  this  htftS,  fo  they  draw  the 
Remedy  therefrom  :  For  they  aifert^  that  if  a  Hole  be  bored  in  a  Tree  and 
this  Creature  ftopt  up  therein,  fo  as  to  flarve  and  dye,  the  Leaves  and  Bark 
of  that  Tree,evcr  after,  infufed  in  Water,  and  given  asa  Dreneb,  Cures  the 
a&Acid'Bdalt ;  and  feveral  will  repair  tofuch  a  Trte^  10  Miles  for  a  Cure.  A* 
dothei  Fancy  (and  as  ill  grpandedj  they  have,  that  if  a  Maii  Brui/e  this 
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Wormhtivjttn  his  Hands^  and  lee  the  exprefTed  Juice  dry  thereon  ;  ever 
after  the  Water  he  Hrft  WaOies  in  in  the  Mornings  given  to  the  Bead  to 
Drink,  Cores  ic. 

But  I  am  very  apt  to  fufpeA^  That  this  Worm  is  no  more  Poyfon  than 
other  Cater fillars.  But  the  t/glinefs  of  the  fForm  (it  being  of  a  Dark,  Fsf- 
:ous,  and  as  they  fay,  Poifonous  Colour,)  together  with  its  largenefs  beyond 
Common  Caterpillars,  has  wrought  fo  upon  the  fearful  and  Ignorant  Vulgar 
People,  that  they  have  given  it  the  N^mc  of  Femmoas.  Yet  I  will  not  cor* 
ceal^  what  I  have  from  another  Gentleman,  f but  with  fome  Diffidence  of 
the  Experiment)  he  gave  the  Juice  of  one  of  thefe  tVorms  to  one  Dog^  which-  - 
(hewed  no  Alteration  thereon,  but  another  Drg^  to  whom  he  gave  the  Skin  "■ 
of^  the  Creature,  was  found  Dead  3  Daysafcer. 

But  whether  his  Death  proceeded  from  the  Poyfonous  Skin,  he  could  not 
lilert ;  for  the  Dog  ran  at  Liberty,  and  might  have  been  kiird  (for  ought  as 
lieknew)  by  fome  other  Accident ;  tho'  no  external  Sign  of  any  Violence  - 
}ffer'd  to  him  did  appear. 

AB.  is  the  If^orm,  lying  on  its  Belly,  long  24.  Inches  almoft,  c  his  Head,  j^ju,  ig,; 
W.  two  Variegated  Spots,  miftaken  by  the  People  of  our  Country  for  Eyes ; 
f.a  fmall  Protuberance  towards  its  Tail,  from  whence  arifes  a  part  inihape 
)f  a  Horn,  miftaken  for  a  Sting. 

Fig.  1 82.  Reprefents  the  fV^rm  reclined  almoft  on  his  Back,  F.  his  Mouth 
brmed  like  that  of  other  Caterpillars,  as  it  appeared  in  the  Microfcepe,  ggg.  ^  . 
)ix  fmall  Hernj  Feet  or  CUws^  three  pn  each  fide,  as  in   other  Catet pillars  ,•  ^''  *' 
i.  Eight  PapilUj  with  which  he  fattens  himfelf  to  what  he  goes  or  hangs 
m,  as  Childrens  Suckers  are  faftenea  to  Wet- Stones,  ii.  two  hrger  PapilU, 
mh  which  he  does  both  Suck  himfelf  faft,  and  mod  commonly   there- 
ipfth  he  grafps  the  Stems  of  Grafs  and  Herbs,  to  which  heelings  with  the  . 
then 

IV.  The  Bearers  of  Fruit-Trees  are  full  of  Afperities,  and  not  fo  fmooth  ^i„*^*^,^ 
1  their  Bark  as  the  other  Parts  of  the  Tree.  If  after  the  Harveft,  and  anyierpnian,    , 
Imeall  the  Winter  over,  you  look  upon  thefe  Bearers,  through  an  o;4inary  J^^^^ 
ticrcfcope,  you  will  find  the  Cavities  there  full  of  Eggs,  of  an  oblong  Figure,  ii7«p«m« 
id  Citron  Colour^  efpecially  in  thofe  Years  and  Trees,  wherein  the  Cater* 
Bars  have  been  numerous  :. Out  of  thefe  they  are  Hatchtin  the  Spring, 
lie  Seafons  which  ufually  deftroy  them  are,  when  there  comes  an  early 
'«at,  fuch  as  is  fufficient  to  Hatch  them,  before  the  coming  forth  of  the 
ids  and  BlQiToms,  and  when  immediately  there  fucceeds  a  Nipping  Frofty 
Ir,  which  foon  kills  them. 

The  Difcovery  of  this  Manner  of  their  Propagation,  fpems  to  give  light  jj,  Gcrera- 
,  thefe  Con jedures.     r.  That  we  ought  not  to  conclude,  that  any /»/«i?itJa>  rofcai 
b  Bred  of  Corruption,  and  not  Ex  Ova,becaufe  we  cannot  difcern  the  par*  ^^  |,^ 
(ular  manner  of  their  Propagation :  For  the  difcovery  of  this  you  fee  is  by     S  ix*. 
pcident,  and  not  difcernible  by  the  naked  Eje.    2.  That  the  Female  Infeifs 
'all  kinds  of  Flies  and  Butterfiiis  do  probably  put  their  Spawn  near  thofe 
kccs  where  the  Erucas,  which  are  Hatchtof  them,  ar^  to  have  their  Food: 

So 
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'^•So  that  they  are  to  T>c  fcarched  for  infuch  Places,  by  thofe  who  enquire 
into  the  Manner  of  their  Vrcpagation.  ;.  Thev  fcem  to  be  fixed  iato  the 
Cavities  of  the  Beaurt  by  a  Gluten^  fo  as  that  Rains  do  not  wafli  them  off. 
4.  The  grcateft  Frofis,  it  fecms,  do  no  Hurt  to  the  fmall  Eggsoi  ImftSs; 
for  1  have  fcen  the  Caterpillars  Hatch,  after  moft  CoU  and  Frofy  ff^imfers^  of 
thofe  Eggs  which  I  haveobferved  on  the  Bearers  2l\1  the  fVinter  oyer. 

obrer.,«.       V.  Afar  27'  1^71-  I  pv  aCW  »r,rw  into  a  fmall  thin  Box  (fach  as 

oni^  Gicw  piiij  arc  fcnt  in,)  between  11  and  12  at  Night,  I  law  her  bhine,  through 

SrTVcm.  the  Box,  very  clearly  on  one  fide,  the  Box  fhuc  j  putting  white  Paper  into  the 

pier,  n.  72.  g^^^  g^j  j|jg  fp^,.|,^  into  the  Paper,  it  fiined  through  the  Paper  and  Box  both. 

'■*'^^*         28.  In  the  Morning  about  8  of  the  Clock,  (he  fcemed  Dead,  and  holding 

her  in  a  very  dark  place,  I  could  perceive  but  very  little  Light,  and  that  on. 

ly  when  (he  was  turned  upon  her  Back,  and  by  Confequence  put  into  fome 

\\tt\e  vjluHfary  Motion.     After  Sun- fct   that  Night,  flic  walked  briskly  op 

and  down  in  her  Box,  fliining  as  clearly  as  the  Night  before  ;  and  that, 

when  there  was  fo  much  Day  Light,  that  I  could  read  without  a  Candle. 

29.  In  the  Morning  (he  feemed  dead  again  j  at  Night  Recovered  hcrfelf, 
and  (hined  as  well  as  ever,  through  the  Box,  and  holding  a  large  Candle 
in  my  Hand,  the  Light  of  it  did  not  fenfibly  dimini(h  that  of  the  Gkw- 

Warm.  ...  nr     ,    -- 

;o.  lo.h.v.  I  fet  the  Box  with  the  fForm  in  ic,  about  4  lards  from  me, 

in  a  Window^  where  I  perceived  it  fliine  through  the  Box,  for  almoft  an 

Hour. 

21.  ^.h.m.l  found  it  (hining,  and  obfervcd  it  in  plain  Day  Light,  for 

about  half  an  Hour,  and  then  wholly  ceafing.  At  y  in  the  Evening,  the  Worm 

(hined  pretty  clear,  in  a  very  lightfome  Room  ;  at  which  time  the  Sua 

Ihincd  glorioufly  into  the  Room.    Some  time  after  flie  (hined  little,  having 

contraded  her  Body  into  a  bending  Pofture,  the  Light  fcarcely  fo  big  as  a 

great  Pins  Head  :  But  upon  touching  of  her,  (he  extended  her  felf,  walked 

in  her  Box,  and  at  firft  extent  fliined  as  glorioufly  as  ever. 

N.  B.  1  never  faw  her  Shine  without  lome  fenfible  Motion,  either  in  her 
Body  or  Legs,  in  her  cleareft  Shining  (he  extends  her  Body  a  third  parr  be- 
yond  its  ufual  Length  ;  and,  if  my  Senfes  fail  me  not,  (he  emits  a  fenfible 
Heat  in  her  clear  Shining. 

Jun.  I.  Upon  feveralTryals  of  Different  Pofitions,  I  find  her  not  tofliiiie 
ii.7?.p.io3f  fometimes  when  in  Motion  2  But  I  could  never  yet  fee  her  fliine,  when  not 
in  Motion  of  fome  part. 

Jun  8.  Putting  her  into  an  Urinal  of  white  Glafs,  at  9  a  Clock  at  Night| 
flie  crawled  nimbly  into  it,and  extended  her  felf  beyond  an  ordinary  Length, 
yet  her  Shining  was  not  fo  clear,  as  in  her  Box  when  opened.  Putting 
the  t/riutf/ into  the  Water  for  about  half  an  Hour,  it  gave  a  very  delightful 
Irradiation  of  the  Water.  When  this  Light  feemed  wholly  Extinff,  although 
it  was  in  Motion,  if  I  deprefled  the  Urinal  into  the  Water,  till  the  Bottom  al- 
moft  touched  ihohttom  of  the  Bafon,  I  could  (upon  looking  in  at  the  ropof 
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the  XJHnMl)  fee  a  ?ery  fair  Light ;  but  upon  lifting  the  GUfs  out  of  tht  Hosier, 
I  could  difcern  very  little  fhining.  Then  putting  her  into  her  Box^  (he  did 
in  about  a  Minutes  time^  for  1  tryed  it  twice  overj  by  a  Watch^  almoft  lo 
times  increafe  her  former  Jbiniiy;  in  the  Urinal 

14.  The  Wwm  feemed  Deaa^  and  being  (hut  in  a  Box^  would  give  no 
Lights  though  it  was  betwixt  9  and  12  a  Clock  at  Night :  But  in  the  un- 
covered Box^  or  in  the  Urinal^  (he  did  (him  faintly,  and  the  Ugh  was  of  a 
far  different  Colour  from  what  it  was  formerly. 

I  f .  I  touched  her  with  a  Needle  gently, whereupon  (he  (Iretched  out  one 
of  her  Legs,  and  by  it^  when  I  inclined  the  Pofition  of  the  Box,  (he  ftayed 
her  whole  Body  from  falling.  Before  I  prick'd  her,  (he  did  give  a  little  (hin- 
ing  in  her  uncorered  Box,  but  none  through  the  Urinal:  Only  if  you 
looked  in  at  Top,  a  little  paining  was  feen :  Upon  pricking  her^  I  did  not 
(ee  her  jbiWiir^encreafed. 

16.  1  difcerned  a  little  Jhining  only  within  her  Box :  Upon  Pricking  I 
could  difcern  no  Motion  in  her;  but  the  Scale  next  her  Tail,  was  fen- 
fibly  more  extended  a  -;  of  an  Hour  after  I  pricked  her  than  before. 

N.A.Thefe  lalt  ;  Days^(helay  continually  upon  her  Back  with  her  Legs 
concraAed,  except  only  the  time  mentioned  June  i  f  •  of  my  pricking  her. 
I  am  afraid  to  conclude  her  dead,  June  16.  having  been  informed  by  Mr. 
Ti.  Halleback  of  Cald^Newun  near  Mehon^Mawburj,  that  he  kept  a  Glow- 
Worm  near  6  Months  in  his  Parlour  Window,  which  would  fometimes 
feem  dead  for  many  Days  t6gether  (if  I  miftake  not^  he  faid  Weeks^  atnd 
afterwards  both  Walk  and  Shine  again. 

VL  The  CicinJela  Volans,  or  Fifing^Glow^JVcrf^,  is  very  rare  in  England^ntftfai 
yet  I  have  happened  to  catch  of  them  twice  at  Nortbaw  in  HertfoTdfjhire  :^^J^  J2i* 
Firft  about  MJfummeriSSo,  and  for  a  Fortnight  in  June  1684.  They  flewwaikr.n.' 
about  the  Candle  as  foon  as  it  grew  dark ;  at  both  which  times,  the  Wea-  *'^^^  ^♦'^ 
ther  was  very  Hot^  and  it  may  be  it  Jhines  only  at  fuch  Seafons,  tho'  the 
Animal  be  eafie  enough  to  be  met  withal  Winged,  when  it  (hines  not,  and 
without  Wings  (hinine,  which  is  the  common  GUw-werm. 

The  Defcription  of  it  by  Aldrovandm  agrees  very  well  with  the  Animal) 
But  both  Mouftt  and  Tho.  Bartholin  aremiftaken^  in  allowing  the  Male  only  f^;^f  ^ '* 
CO  have  Wings*    The  contrary  was  known  to  Julius  Sealiger:  And  I  once^Lw«l^* 
caught  the  Male  and  Female  coupled,  and  could  obferve  no  difference  be-J2J\^««»-  , 
cween  them,  except  in  Size,  (the  Female  being  a  little  the  larger)  for  they     •  ^  *'• 
both  (hined  siMkc.  It*s  Light  was  very  Hvid,  fo  as  to  be  feen  plainly  when  a 
Candle  was  in  the  Roo^m  ;  but  the  Vibrations  thereof  were  unequal^  and 
the  colour  Greenijh,  like  that  of  the  Creeving-GlowWorm.,  The  Luminous  Var$ 
wzs  two  fmall  Specks  on   the  underfide   of  the  Tail,  at  its  End.    The 
fhining  continued  for  a  little  while  after  the  Tail  was  cut  off,  tho'  it  fen* 
fibly  decayed,  till  at  laft  it  went  quite  out.    Poifibly^  the  ufe  of  this 
Light  is,  to  be  a  Lantborn  to  the  InfeB  in  catching  its  Prey ;  and  to  direft 
xs  courfe  by^  in  the  Night :  Which  is  made  probablei  by  the  Pofition  of  it 
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ea  the  under  Part  of  the  Tslt,  fo  that  by  bending  the  fame  dowoward  (» 
I  always  obfer?ed  it  to  do)  it  gives  a  Light  forward  upon  the  Prey  or  Ob* 
)C&s,  the  Luminoui  Rsjs/m  the  mean  time,  not  being  at  all  incommodioas 
to  its  Sight  as  they  would  hate  been^  if  this  Torch  had  been  carried  before 
it.  This  Conjedure  is  alfo  favoured  by  the  placing  of  the  B711,  which  are 
on  the  under  Part  of  the  H^ad^  not  on  the  Top.  I  obferveid  alfo,  tbatit 
could,  and  did^  by  fome  Contrivance,  cover  its  Lights  and  makeakiod 

of  Dark  Laniborn. 

%  183.  Fig.  i8;.  Shews  the /0/i£f  upon  its  Feet,  with  the  Back  upwards;  where 
it  appears  to  be  of  the  BettU  kind.  It  is  of  a  dark-^brown  Colour,  unpo- 
lifli  d :  when  the  Cajt-wingi  are  opened,  it  extends  two  very  large  Mm^^- 
nou$  IVingiy  faftened  to  the  upper  part  of  the  tb^rjix.  ItVHead  is  coTerei, 
as  it  were,  with  a  Shield,  or  Broad^brimm'd  Hat; 

»jr  184  %-^4-  Reprefents  it  laid  on  the  Back,  to  (hew  the  two  Eyes  uodff 
*  the  broad  Covering.  They  are  Black,  and  very  large,  making  almoil  tie 
whole  Head  ;  there  being  little  elfe  to  be  feen.  Thefe  are  Moveable,  b 
that  the  Ammsl  can  thruft  them  forward  to  the  Edge  of  its  Hat.  F/001 
between  thefe,  are  difcovered  2  Hairy  Feelers,  or  perhaps  Broft^s^ 
cleanfe  the  Bja.  Between  thefe  Eya  and  the  Tbars»  lies  the  Mootb.  On 
the  Tiors^^^tt  6  Legs,  almoft  all  of  a  length.  The  TailU  madeofSeteQ 
Shelly  Rings;  at  the  laft  of  which  are  Vifible^  the  two  Sbininifmtu 

^•.  "^v  Ftg,  i8f.  Shews  the  b^fe&  on  its  Back^  as  it  was  feen  chrougb  aifr 
crofcope  when  Dead  j  where  ^.tf.  Reprefents  the  two  long  Horns,  Feeler^, 
or  Brufiieii  conHaingof  ten  Roundifh  Joints,  befides  the  iirft;  wbicbis 
as  long  as  two  of  the  refl ;  they  are  all  Hairy,  and  like  thoft  of  foQ^ 
Buitir  flies  ;  for  all  have  them  not.  B  B.  The  Broad  Coverings  or  Hatj 
aver  the  Head,  which  (hewed  of  a  Speckled  Brown,  and  Yellowifh  Co- 
lour, like  Tgrtoift^S^btU.  C  C.  The  two  Ejes  compofed  of  Innumeralft* 
fomll  Glaffjf  Himifpheris  in  Rows  j  as  hath  been  obfeived  by  the  lngeDioi| 
Mr.  H&ok^  in  his  Microgrspbj,  to  be  the  make  of  Infers  Eyes,  fo  to  bwl 
the  Defeaof  Motion  in  their  Ejts  by  the  Number  of  fnpiWs.  IbJ^ 
feen  thefe  Spherical  Bodies  in  the  £;^iof  (bme  Butter fiies^  fee  inCirdi^ 
not  in  Rows  ;^  with  long  Hairs  growing  out  of  each  (pace,  leftbytbeO^ 
nexion  of  three.  Hemifpberes.  DDDDDD.  The  Legs  of  a  Shelly  mA^^ 
Lobfiers,  and  fo  Jointed.  As  well  in  this  as  other  Fties^  they  arecoterd 
with  many  Stiff  Hairs,  tho'  not  fo  full  as  tbofe  ofnbe  Blue- Fly,  H^ 

^O^sch  by  Mr.  Hook.  The  Metbonifmoi  the  Feet,  as  I  take  it,  arc  much  the  fatfl^ 
only  .what  is  there  called  the  fattens^  were  here  wanting  (\f  not  broken  4 
as  I  believe,  they  were  nor,;i  and  their  ufe  fupplyed  by  the  Gi^^  ^ 
Repfefented  by  did.  The  Talons  eoeae.  of  the  Feet  were  ftifli^ 
anav.very  Sharp,  Pointed.;.  The  Leg^  were,  of  two  long  Joints,  andt^ 
Fleet  ot  t4  more,  befides  that  which  was  Armed  with  the  Talfins:  <  '^^ 
feeneiito  be  Joymed  one  into  Aftother,  and  were  all  »thick  befet  vi' 
ii«ii;%.  or  Briftlet.  ^.ThtJborMol  but  one  Shell,  of  a  Polilh'd  opftt  C^ 
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ftuck  full  of  Taftring  Brifiles,  a  fmali  dene  being  difcttliable  in  the  Shell 
wherein  each  grew.  F.  the  Tail,  confiding  of  7  Rin^sof  the  fame  brownifii 
Colour  ;  without  Hairs  except  on  their  Edges,  which  were  fet  with  them 
like  a  thin  Fringe,  as  the  Tails  of  Lokfirs,  &e.  are.  Thefe  Rings  were  of 
an  iine<jual  fliining  Shell-Cover,  ff.  The  Back  or  upper  Part,  of  two  or 
three  Rings  of  the  Tail,  turned  up  co  fliew  the  Work  of  the  Shell  on  that 
fide.  On  the  inflde  of  the  L^ft  of  thefe  was  the  Ught  placed,  tho*  there 
was  now  nothing  to  be  feen>  except  that  part  being  a  little  lighter  colour'd 
than  the  reft  of  the  Tail.  6  6  G.  the  Mimlnanom  If^imgs,  in  every  particu- 
lar like  thofe  of  the  Blue* Fly ,  with  Hairs  upon  the  Veins,  orQuilly  parts, 
H  H.  the  infides  of  the  Cafe  wings,  which  were  Hairy,  pointing  all  down- 
ward|  the  outfide  of  thefe  Cafa  is  alfo  very  Briftly. 

VII.  In  the  Harvefi  Time,  \666.  the  Sicknefs  raging  then  at  CamhrUgg/^^^^f^ 
at  Bajfenburn  in  CamhiJgjhire  there  were  Millions  of  Maggots  on  the  Cornij^^u^' 
Lmmds }  and  in  their  Barns  too,  the  Floor  would  be  cover  d  with  them  that  L*(^<:r.Q.iVo 
fell  from  the  Carts.  The  Maggots  were  about  half  an  Inch  long,  no  thicker  ^'^^^' 
than  a  Fiieans  Foatkir^  of  a  White  Colour,  fomewhat  fhaded  with  an  IfaMa, 
or  faint  i  eltowifh  ftripes,  the  length  of  the  Worm  j  they  had  14  Feet,  after 
the  manner  of  many  Caterfillars,  and  1  was  almoft  Confident  would  have 
produced  feme  fort  of  Motb.    I  took  up  about  a  Score  of  them,  and  put 
them  into  a  Box :  but  they  immediately  offended  me  with  an  ungrateful  and 
ftrong  Stink,  which  yet  is  not  ufual  to  the  Cafirfillars'JUnJ.  After  two  Days, 
1  rid  my  felf  of  them,  and  only  obferved^  that  the  Excrements  which  they  ' 
voided,  were  little  hard  FeUets  of  pure  white  Flower,  like  that  of  Barley. 


VIIL  Some  few  Years  fmce  there  was  fuch  a  Swarm  of  a  certain  fort  ofs^^tmnif 
Infers  in  Neis^  England,  that  for  the  fpaice  of  aoo  Miles  they  poy foned  and  ll-l'^^l^^ 
deftroyedall  theTrmof  the  Country,  there  being  found  innumerable  lit- /^r/?/ o. 
tie  Holes  in  the  Ground,  out  of  which  thofe  h^offs  broke  forth  in  the  j^'J  ^s-^ 
form  of  Maggots,    which  turned  into  Flies  that    bad  a  kind  of  71ii/,n,  sV  li'?' 
or  Sting,  which  they  ftuck  into  the  Tree^  and  thereby  Envenomed  and 
Killedit. 

IX.  The  UteOa  is  a  Flying  Infea,  caMed  taRmci,  DemoifelU,  from  the^g'^^w 
Variety  of  its  Colours,  Tranfparency  of  Wings,  and  its  ftately  Flight.  They  p.rr.  nl  16 fi 
aUo  call  it  Vearle,  from  the  Figure  of  its  Head,  or  rather  from  the  round-  ^'^^^ 
nefs  and  Colour  of  its  Eyes.    It  is  divided  from  fpace  to  fpace  into  Rings, 
\yy  means  of  which  it  compofes  Angles  with  its  Bad^^  whofe  Lines  it  can 
snake  longer  or  (horter  as  it  finds  occafion. 

Thefe  different  SeSions  fer? e  to  the  Motion  of  this  InfiiS,  as  we  know 
zhe  Tail  doth  in  Birds,  and  as  they  are  Lengthned  or  Contraded,  they 
c:arry  themfelves  according  to  their  Various  Inclinations,  the  Point  or 
Center  being  fixed  between  their  Wings.    All  Modern  Naturalifts  know 
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the  greater  fort  of  UMU  are  Generated  onder  fFster,  wrapt  up  ia  a  Uoh 
krsne^  which  at  length  diflbWes  and  turns  to  nothing. 

When  the  Young  UktU^  is  ready  to  quit  its  Cafe,  it  DiUut  its  Bel/j,  that 
the  fpMter  may  enter  in  at  the  Anms  upon  the  Lt$e/Hnes,  then  ic  Compreffcsk 
felf  to  Circulate  the  fTater^  which  it  Expels,  and  iboots  cot  a  great  «iy. 
It  receives  more  ff^ater  into  its  htefiimis ,znd  EJifft  it  after  the  fiime  Maoocr. 
It  continues  this  AAion  with  great  Force  for  fooie  time)  and  makes  the 
Water  CireuUu  in  the  VeJftL 

To  fatisfy  my  felf  that  it  took  the  tVatn  in  at  the  Ami  and  not  at  the 
Mouth,  I  put  a  UhtlU  jipon  my  Finger,  which  I  heldfaft  by  tbei>;i,Uipt 
it  under  Watir  with  its  Head  downwards,  the  Ammi  being  tun  with  the 
Watn^  fo  that  it  might  get  into  the  Inteftims  which  ic  caft  out  a  goodtay, 
I  drew  my  Finger  a  little  further  out,  fo  that  the  Water  could  noteotciit 
the  Anus,  and  the  Fly  continued  its  Motion,  but  ejeded  no  Water.  Uj 
Opinion  is,  (he  does  this  in  order  toCleanfe  her  felf  from  all  ExcfoMia 
that  Element^  where  (he  leaves  her  old  Robes^  to  appear  in  amoreGli^ 
rious  and  new  Form  in  the  open  Air. 

There  are  a  great  Number  of  fmall  Veflels  which  clofely  anite  the  Bcxlr 
of  the  UkelU  to  its  Cafe :  It  is  neceflfary  that  thefe  be  dry,  that  they  fl»|f 
the  fooner  break  when  it  makes  its  efforts  to  get  out  of  its  Cafe,  which 
cannot  come  to  pafs  as  long  as  there  is  any  Alimtm  in  the  Imtfm  to  afol 
Nottrifhment  to  the  Cafe,  and  its  Strings.  And  perhaps  this  is  the  Realbo^ 
why  no  hftRs  will  take  any  Food,  when  they  are  going  toChaogethek 
Forms :  And  if  they  do  not  cleanfe  themfelves^  as  the  LUtlU's  do,  yet  the; 
ftay  a  great  while  longer,  before  they  Change^  without  any  Alm^  \  ^ 
LiMU  is  no  longer  than  half  a  Dsy  in  quitting  its  Cafi,  and  takiogfe 
Flight.  , 

To  know  the  Caufe  of  its  exceeding  Swift  and  Whirling  Motioo,  vpentf 
cut  the  Skin  of  the  Utells,  which  is  very  fine,  all  along  the  Back,  vA^ 
fure  to  bear  the  Point  of  the  Sdzauirs  upwards,  left  we  cut  the  lotenotf 
Parts.  We  muft  alfa  draw  the  Skin  to  the  Right  and  Left  Haod,  and  b 
it  with  Pins  upon  a  Table,that  we  may  Dilcover  the  i6  A&/^i^/,  which l]f| 
between  the  fF$ngt  and  the  Legs,  (S  on  each  Hde)  of  the  thickoefti  IcoS^ 
colour^  and  almoft  Figure  or  Shape  of  a  Grain  of  Barley^  Cootigo^ 
to  one  another,  and  wiihouc  Adherence.  We  may  ob(er?e  that  eia 
Mufcle  i%  compofed  of  many  Fleflily  jR>r«i,  which  do  not  feem  to  bejpyoa 
together,  but  Terminate  Round  at  the  ends  of  the  iAtfcle  where  they  coo* 
pofe  a  Common  TtnJm}  fo  that  one  might  difcern  any  of  thefe  jFUrfito^ 
a  fmall  Mttfclij  of  which  the  chief  is  Compofed.  The  ufe  of  thefe  Mkf 
feem  to  me  very  Particular  :  For  the  fiime  A/is/i^/ei  which  flutter  the  Ift^ 
ler?e  alfo  to  ftir  the  Legs.  The  upper  Tendons  of  the  Mmfclescntct  into  ^ 
Wings,  I  believe  the  fame  which  the  F$ires^  Compofe,  and  the  lower  ester 
a  good  way  into  the  Legs;,  yet  the  coatnry  Motions  of  thckOrg^^ 
not  at  al>  hindred>  for  as  long  as  the  fTrngt  Play^  the  Fia  lie  ftill,  ^ 
fexTt  for  a  Prop  to  the  Mstfikswbkh  fiir the^^i  j  and  when  the  Ftff^ 
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in  Ai^bfi^  the  Wrngt  are  quiet,  and  in  their  Turn  ferre  (o  fupport  die 
Tgnioni  which  dired;  the  Feet. 

The  Eyes  are  like  two  thick  oblong  Vt^rU  which  begin  at  the  Fore* 

part  of  the  Htai^  and  end  ia  the  hinder  Part  ^  their  outward  Membrane  is 

dry^  thinj  tranfparent,  and  inclofes  a  fmall  foft  Ballj  filled  with  a  verjf 

hUck  Ltfucr  i  two  fmall  Canals  fill'd  with  Air^  enter  into  each  of  thele 

Eyes,  and  run  along  to  the  great  C^^mf/^  alfo  furnifhed  with  Air  ;  which 

accompanies  the  Inteftine  from  the  Head  to  the  Tail.  This  Stru&ure  made      / 

me  think,  that  the  Likella  could  derive  the  jiir  contained  in  thefe  Canals  in-* 

to  the  Eyes,  to  give  it  a  greater  Convexity  to  behold  Objedf  that  are  very 

near  ••  And  on  the  contrary,  the  Air  ia  forced  out  of  the  Eyes  again  to 

flatten  them,  when  they  look  at  remote  ObjeAs.  And  my  Con  je  Aure  is  not 

altogether  frivolous^  for  having  blown  into  the  thick  Canals,  which  are  a* 

bout  the  middle  of  the  Body,  the  Eyes  became  confiderably  tumified  and 

by  letting  the  Air  return  they  became  flat  again*.   If  we  leave  a  LiMla 

dead  for  Tome  Days^  the  internal  Pans  will  putrtfie,  and  come  to  nothing  t 

But  thefe  Canals  will  remain  entire,  and  as  foHd  and  firm  as  they  were. 

before. 

X.  Whether  there^be  any  Spmamcus^  ot  Ammalom  Gtmratim  of  Ani-^^^^ 
wk$lsy  as  hath  been  the  conftant  Opinion  of  Nstttralifts  heretofore,  I  think  tion,  by  Mr- 
there  is  good  Reafon  to  queftion.  It  feems  to  me  at  prefent  moil  probable, ^^^'^^  ^^'^' 
shat  there  is  no  fuch  thing,  but  that  even  all  InfeSs  are  the  natural  Iflue 
Df  Parents  of  the  fame  Species  with  themfelves. 

Ff^.Ridi  hzth  gone  a  good  way  in  proving  this;  having  cleared  the<^.^i* 
Point  concerning  Generation  ex  Materia  ?mrUa.  But  flill  there  remain'"^*'''* 
two  great  Difficulties  ;  the  Firfiis,  to  give  an  Account  of  theProdudion 
)f  InftSti^  bred  in- the  Ef-JEtniu  ztid^  Excnfuneti  of  VeMabUs,  which  the  laid 
feii  doubts  not  to  afcribe  to  the  Vegetative  Soul  of  the  Plant  that  yields 
hofe  Excrefcencies  ,-  but  for  this  I  refer  you  to  hAuUfiir.  The  fecond  is> 
o  render  an  Account  of  hfi&s  bred  in  the  Bodies  of  other  Animals* 

XL  I  •  M .  yemejii^  a  Frtneb  Apothecary  at  MtrntfiUer,  having  defcribed  Keroci.ht 
lie  Grain  of  Kermes  to  be  an  Excnfctnee  growing  upon  iVood,  and  often  up*^^|i^^^ 
m  the  Leaves  of  a  Sirubf  plentiful  in  Lawgaedoeiy,  and  gathered  in  the  Endo'cbf  it.by/ 
)f  May,  andthe  beginning  of  June,  full  of  a  red  Juice  ;  fubjoyns  two  ufes  ^f^^^^^ 
vhich  that  Grain  hath,  the  one  for  Medicine,  the  other  for  dying  of  ^1^0/.        ' 
For  the  latter  ufe,^  they  take  the  Grain  of  Kirmes,  when  ripe,  and  fpreadi 
€  upon  Linen,  and  at  firft,  whilft  it  abounds  mo(t  in  Moifiure^  'tis  turned: 
wice  or  thrice  a  Day,  to  prevent  its  Heating  ;  and  when  there  appears  red' 
>owder  amoogft  it,  they  feparate  it,  paffing  it  thro*  a  Scarce ;  and  then  a-** 
^in  they  fpread  abroad  the  Grain  upon  the  Linen^  until  there  be  perceiv'd- 
he  fame  Rednefs  of  the  Powder;  and  at  the  End,this  red  Powder  appears> 
Lbouty  and  on,  the  furface  of  the  Grain^  which  is  (till  to  be  palTed  through ^ 
i  Scarce,  till  it  render  no  more» 
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'In  the  Beginning,  when  the  fmall  red  Grains  are  feen  to  move^  as  they 
vwill  do,  they  are  fprinkled  over  wnhftrong  l^infgar^^nd  rub'd  between  ones 
HanJ.  If  this  red  t^owJer (hould  be  let  alone^  without  pouring  Vinegdf^ot 
fome  other  acid  Liquor  upon  it^out  of  every  Grain  there  would  be  formed 
a  little  Fly,  which  would  skip  and  fly  up  and  down  for  a  Day  or  cwo^and 
at  lait  ch^^ngingits  Colour,  fall  down  quite  dead,  deprived  of  all  theBic- 
ternefs,  the  Grain,  whence  they  are  generated,  had  before. 

The  Grain  being  altogether  emptied  of  its  Pulp  orrtd  ?tn»ia^  'tis  wafli'd 
in  Wine,  and  then  expofed  to  the  Sun  ;  being  welldryed,  'tis  Rubb'd  ioa 
Sack  to  render  it  bright,  and  then 'tis  put  up  in  fmall  SmIh^  putting  in  the 
midft,  according  to  the  Quantity  the  Gr^iin  has  afforded,  lo  or  12  Pooods 
(for  a  ^intal)  of  the  Duft,  which  is  the  red  Powder,  that  came  out  of  it. 
And  accordingly^  as  the  Grain  affords  more  or  lefs  of  the  faid  Powder^ 
Dytrs  buy  more  or  lefs  of  it. 

'Tis  to  be  noted,  that  the  firft  red  Powder  which  appears,  iflues  out  of  die 
Hole  of  the  Grain^  that  is  on  the  fide^  where  the  Gtim  adhered  to  the  F/mr, 
and  that  thati  which  about  the  end  appears  (licking  on  the  Qrmim^  hach  been 
alive  in  the  Hutk,  having  pierced  its  Cover ;  tho'  the  Hole^  whence  ic  com- 
monly ifTues,  remains  clofe,  as  to  the  Eye. 

2.  Some  Years  ago,  I  gathered  off  oar  EniUjh  Oak,  round  IVgrm  Huiks, 
iiuL^of  dL  v^ry  like  Kermes  Berriis}  and  I  have  often  obferved  on  Pltmi  Trees,  znd  Ci<r« 
^rm^,k!^d,  ry  trees,  alfo  on  the  Fine^  and  Cbirtf^Lastrel,  certain  PateBa  or  flat  Husks, 
J^^V*^^^^  containing  ^<^m»i^  which,  (or  at  le aft  the  Husks)  will  firike  a  dtruiM 
p  2 165!  n.  with  Lj  and  StanJ.  In  May  1 67 1 . 1  obferved  the  fame  PattUa,  or  Husks,iii* 
7».p.ii77  differently  on  Vlnc-branches, Cherry. Laurel,  Rofe  Baihes^  Plumb-Trees, 
and  the  Cherry-Tree.  The  Figure  of  the  Husks  is  round,  fave  whereit  clea- 
ved to  the  Branch  i  for  Bignefs^  fome  what  more  than  half  a  Gray^TusiThtk^ 
I  fay,  cleave  to  their  Branches,  as  Patella  do  to  Rocks  i  for  CeHmr^  they  are  of 
a  very  dark  Chtfimi,  extreamly  fmooth,  and  (hining  Adimhrane  Uke.    They 
adhere  moil  commonly  to  the  underiide  of  a  Branch,  or  Twig,  and  foaie 
befl  fecured  againft  the  Injuries  of  the  Weather i  as  too  much  ban  and  Raio. 
They  are  ^eXXfafienU  to  the  Br^ii^itei  fmgle.and  fometimes  many  in  Compa* 
ny.  They  areieldom  found  without  fViwrn,  as  P^mires,  &e.  which  Igoelsi 
pierce  them,  and  prey  upon  them.  If  you  cut  oft  dexteroufly  the  cop  of  the 
Husk  with  a  Kat^er,  you'll  find  fometimes  %  or  more  fmall  white  AC«||itf,  ef 
the  Waip,  or  i?/tf-kind,  thatis>  (harp  at  both  Ends.  If  when  you  havedear- 
ed  the  Husk,you  rub  the  empty  Membrane  upon  white  Paper,it  will  liee- 
ly  and  copioufly  tinge  the  Paper  with  a  beautiful  Purple,  or  Mstrrey. 
n:7f.p.au6     Jan.io.  1671. 1  found  federal  of  thefe  Patella  Rermifsfmes  hatchedin  a  Beas, 
B'7  «^'^^^«^rhere  I  had  purpofely  put  them^  they  prove  a  fort  of  Bees,  but  certainly 
the  leafl:  that  ever  I  yet  faw  of  that  Trihe,  as  not  much  exceeding  in  chett 
whole  Bulk  the  half  of  a  Pifmire.  They  are  very  compaA  and  thick  for  the 
Bignefs,  of  a  coal-black  Colour.  There  is  a  remarkable  Spot  on  their  Baete, 
white,  or  ftraw-colour,  large  and  round.  The  upper  pair  of  their  M^^f  aK 
fhaded,  ordaii  fpotted,  the  undermoft  Pair  are  clear.    We  may  entitle 
themi  according  to  our  Cuflom^  ^picnla  Nigra,  mecula  fssfer  Hawures  Js^flm^ 

'^Jcemst 
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vtfcifite  infignitse^i  fatiUit  fivi  Favis  memhranaeeis,  vm  Kitmes^  fimilibii ,  fuajue  - 
hidtm  furfara  tingtntibuSy  Cerafi  aut  Rofa  aliarumve  Arhrum  Virgis  aJftxtif, 
ixelufa. 
It  is  CO  be  further  obferved, 

I;  That  thofc  chat  look  che  blackeft^  yield  the  deepeft  and  beft  Pur- 
ple. 

2.  That  as  the  Ben  come  to  Maturicy^  the  Dje  feems  to  be  fpene^  and 
the  Husks  grow  dry. 

J  .That  the  young  pnts  makis  their  Way  out  at  feveral  fmall  Holes,  that 
Hole  in  fome  of  che  Shop  Kermesy  being  accidental  only  and  ever  on  the 
bottom  part  cleaving  to  the  Braneby  and  the  Time  of  gathering  them  for 
Colour^  is  without  Doubt  before  they  are  pierced,  and  whilft  the  Animal 
is  yet  in  Vermiculoy  and  confequently  the  Husk  entire. 

We  compared  chefe  Vuffh  Kermes  with  the  Scarlet  Ktrmes  or  Gtaihs  of  the 
ShopSy  and  found  them  in  every  Point  to  agree^  (ave  in  the  Colour  of  cheic 
Juices ;  and  particularly^  (finding  in  fome  Parcels  of  the  Shops  many  yet 
iflticking  to  little  Twigs  of  the  Ilex)  we  confidently  affirm,  that  thofe^  as  ^ 
well  as  ours^  are  only  contiguous  to  the  Ilex  Branches,  and  are  not  Excre^ 
fiiffeies  of  the  Tree^  much  lefs  Fruit  or  Berries^  by  which  abufive  Names 
chey  have  been  too  long  known ;  but  that  they  are  the  Artifice  and  fole 
Work  of  the  Mother  Beo,  in  order  to  the  more  convenient  Hiring  and ; 
Nourifhment  of  her  Young« 

Thefe  things  are  alfo  certain^  viz. 

!•  That  we  have  fcen  the  very  Gum  of  the  Afrieeek  and  Cherry  Laurel ' 
Tfees  tranfadated,  at  leaft  danding  in  a  Chryftal  Drop  upon  fome^  though  -. 
very  rarely,  of  the  Tops  of  thefe  Kermes. . 

2.  That  they  change  Colour,  from  a  yeUtn^iO  2Liark  broTi/n,  and  that  they 
feem  to  be  diftended,  and  to  wax  greater,  and  from  foft  to  become  brittle. 
;.  That  they  are  filled  with  a  fort  of  Mi/e/,  concerning  which  lam  pretty 
well  aiTured  by  my  own,  and  alfo  by  Dr.  Jobnfon  of  Por^ret*s  more  accurate . 

Adicrofcofieal  Obfervatiom. 

4  That  the  Bee  Grubs  adually  feed  on  Mites  j  there  being  no  other 
Food  for  them. 

c.,  That  there  are  other  Species  of  Bees  or  Wafps,  befides  thofe  by  me  : 
deicribed^  which  are  fometimes  found  to  make  thefe  Mites  their  Food. , 
T>T.JobnfonhzH\n%  opened  one  Husk^  with  only  one  large  Maggot  in  it. 

6.  That  there  are  probably  different  forts  of  Mitesxn  thefe  Husk$  making  . 
poffibly  different  Species  of  Kermes ;  For  fome  I  have  found  to  hold  Carnation  > 
tolositd  Mites  enctofed  in  a  fine  white  Cotton,  the  whole  Husk  darting 
from  the  Twii^  (hrivelling  up  and  ferviog  only  for  a  Cap  or  Cover  to  that 
Company  of  Mites.    Other  Mites  I  have  feen  white,  and  which  is  mod 
ufual^  the  Husks  continuing  entire^  and  not  coming  away  from  the  Twig  ; 
they  adhere  to,  and  but  little  Cotton  at  the  bottom. 

7.  That  the  (hriveU'd  Cap,  to  be  foimd  upon  the  Mites  inclofed  iti  the 

Cotton^  as  alfo  to  the  whole  Husk  it  felf^  if  taken  early  in  Afril^  while  fofr^ , 

Willi 
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will  f  drted  in  the  Sao;  ihrink  into  the  very  Fignrc  t>f  C^ciimeh.  Wheiici 
we  guefs,  thac  C^bimul  may  be  a  fort  of  Kermes^  taken  thus  early  aoi 


I  conceive  chat  the  fmall  SanrUt-ftwitr^  mentioned  by  lAuVtrwi,  is  to 
be  nnderftood  of  thofe  Mites.and  chat  they  are  to  be  diftinguilhed  from  the 
Bee  Grubs,  which  are  changed  into  the  Skipping  Fly^  that  is^  the  iu^k 
Kind  at  leaft,  here  dcfcribed  by  us. 

o'fovni^  XIL  T.  The  Account  I  have  given  of  the  VurfU  Rermtt,  botbgiresi 
SnS!^-'  ^^^^  ^%^^  ^o  ^he  Difcovery  of  the  Nature  of  the  Scarlet  Kermes,  a  Thing 
an^Tn-  wholly  uuknowo  to  the  AneUnu^  and  alfo  is  an  evident  inftance,  thatfooie 


^;.<;^Things  confidently  believed  Vegetable  Excrefcencies,  are  no  fuchmacteri 

sj  Dr.u.  but  artificial  Things,  meerly  contiguous  to  the  Plant,  and  which  bate 00 

^f^^^^'other  Relation  to  it^  than  the  PmuUs  SheU*Fi(h  to  the  Rock  i(  cleafcsta 

2.^  Generally,  Infeds  Eggs  laid  upon  the  Leaves  of  Plants^  their  Iefp^ 

■;7tf.p  siii^ive  Worms  feeding  on  them,  do  not  occafion  or  raife  Excrefceacies. 

o  77  P.1001     Thus,  for  Example,  the  Eggs  of  the  common  red  Butttrfij^  laid  upootte 

N«iri#»  are  thereon  hatched  without  Bliftering  the  Plant  intoaiiExae- 

fcence ;  and  the  fliff  haired,  or  prickly  CaterfUUrsg  hatched  from  (hefe 

Eggs,  feed  upon  the  Leaves  wichout  any  ill  Impreffionji  Puodore,  or 

Prejudice,  fave  that  they  make  clean  Work,  and  eat  all  before  tbeoD. 

;•  Some  InfeS  Eggs  laid  upon  the  Leaves  or  other  part  of  Plaats,  dos 
foon  as  hatched,  pierce  and  enter  withia  the  Plant  to  feed.  1  bad  a  cob* 
vincing  inftance  to  the  Truth  of  this  Propofition. 

Ma;  22.  1671.  WhenI  obferv'd  on  the  Back  or  Underfideof  cheLea 
of  AtrifUx  Olida,  certain  fmall  milk-white  oblone  Eggs ;  on  fomcLei 
4,  on  others  fewer,  or  more.Thefe  Eggs  were  on  lome  Plants  yet  im 
but  on  many  of  the  fame  Plants  I  found  the  Egg-fhelis  or  Skins  yet 
ing  to  the  Leaves,  and  the  little  Maggots  already  entered,  tbroM 
not  what  invifible  Holes,  within  the  2  Membranes  of  the  Leaf, 
feeding  on  the  mward  pulp  or  fuhfiancM  of  the  laaf ;  in  other  Leaves  of 
Plant  1  found  thofe  Maggots  grown  very  greats  and  yet  the  two  Mi 
branes,  that  is.  the  nppermoft  and  undermoft  Skin  of  the  Leaf  entire, 
raifed  and  hollow  like  a  BlaJJer.    Nate,  i.  That  thofe  Maggots  were  of 
C^icl  Jhspe.  2.  That  in  Jmfy  they  (hrunk  into  Ffy  Ciryfalss,  and  accordi^ 
ly  came  to  Perfedion  ,*  And  to  this  uoobvious  Way  of  Feeding  we  i' 
we  may  Refer  all  worm  Eaten  Fruits,  Woods^^&c. 

4.  IVorms  feeding  within  fome  of  the  Parts  of  feme  Planes^  do  caufe 
crefcencies :  Thus  the  Heads  or  Seed  Veflels  of  Papaver.  Spart.  Sjlv.  ' 
&c.  are  disfigured  for  having  Worms  in  them,  and  grow  thrice  as  big>s 
not  feifed  ones.    This  is  al(o  plain  in  the  Excrefcences  of  ?[ad9ti 
and  Barbarea^ 

f  .The  Subfiance  or  Fibrous  Part  of  many  vegetable  Excrefceacies fi 
not  to  be  the  Feed  of  the  Worms  found  in  them  j  that  is,  the  Worms  10 1 
vegetable  Excrefcencies  which  produce  Icbmumons,  (to  which  kind  of  J)F 

we  would  limit  this  Propofition  J  do  not  feem  to  devour  the  Subft^flc^^ 

fibrotf 
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ly  Frbrous  part  of  thetn^  as  other  Wormi  eat  the  Kerneb  of  Nuts,  &c^  but 
^1  whatever  cheir  manner  of  Fti^ing  is^  (  and  we  doubt  not  but  they  are  nou* 
rilh'd  in  and  upon  fome  part  of  them')  the  Vegaahh  Excrefiences  fiill  migh« 
'  tily  increafe^in  Bulk^  and  rife  as  the  Worms  feed«  And  it  is  obfervable  (  to 
1^  eadeavour  a  Solution  )  that  fome  of  the  Ubmmmm  delight  to  feed  on  a  \\-vu.i^,^ 

quid  Matter^  as  the  Eggs  of  Sfiittij  and  the  Juka^  if  not  Eggs^  withiji  the  ^iv. 

I  Bodies  of  Caterpillars  and  Maggots.  Whence  we  coajedure^  that  thofe  of  the 

I  fame  Genus^  to  be  found  in  KegetatU  Etocrefacnes,  may  in  like  manner  fuck 

;  in  the  Juices  of  the  equivalent  Parts  of  Vegetables.   And  this  the  dry  and 

r  (f^ff  Textttrt  of  fome  of  thofe  kind  of  Excrefcences  feem  to  evince.    For 

if  you  cut  in  pieces  a  wild  Poppy  Head,  for  Example^  (  or  the  great  and  foft 

Balls  of  the  Oak  )  you'll  find  in  thofe  Partitions,  wherein  thele  Worms  are 

lodged^  nothing  but  a  pithy  Subflance.like  that  of  young  Elder  j  and  if  there 

chance  to  beany  Cells  yet  unfeifed^  which  I  have  fometimes  obferved^  the 

Seeds  therein  will  be  found  yet  entire  and  ripe ;  whence  'tis  very  probable 

,^  that  they  feed  upon,  or  fuck  in  by  little  and  little,  the  yet  liquid  Pulp  of 

the  tender  Seeds^  and  leave  the  Subftance,  or  fibrous  Part^  to  be  expanded 

into  an  Excrefienee. 

XIII.  In  fome  Aleppo  Galls,  which  the  Infeds  had  not  eat  their  Way  out  Jj^^^^j- 
of,  I  found  a  fort  of  Bee  refembling  the  fmall  fort  of  our  wiU  Bees  y9hichEartb,  b^;  /ik 
they  have  long  Wings,  a  deep  Belly,  and  on  the  Back,  near  the  Commifure  ns4fP'7^« 
to  the  Body,  it  is  of  a  greenifh  black,  the  reft  reddijh,  near  ^Cinnamon  Colour. 

Thefe  Galls  are  very  gummy,  and  the  Cavity  round  them  was  fo  extream* 
ly  gummy,  that  not  the  leaft  Room  or  Entrance  of  it  appeared,  tho'  the  Bee 
was  beginning  to  make  its  way  out.  Some  of  the  G^/Zi  had  a  Stem  to  them, 
and  may  give  fome  Light  to  the  Reafon  of  Life^  that  the  Atmefpbtrical  Air 
is  not  necefTary  to  the  Elfence,  before  the  Organs  of  the  Body  are  employ 'd; 
but  that  that  is  maintained  by  a  fubtler  Air,  that  pervades  more  minute 
I  Pores,  as  it  is  conveyed  to  Fifb  through  the  Water. 

I  have  alfo  found  in  the  grayer  fort  of  Gall,  not  fo  rich  in  Gssm,  a  fmaQ 
Uhneumem  of  a  bright  Green. 

XIV.  I.  As  I  remember,  Mr.  Lifier\  Opinion  is,  that  the  Muje^  Icbneu^tdMngmm 
neones  lay  their  Eggs  in  the  Bodies  of  Caterpillars ;  which  I  look  upon  as  very  ^f^;^ 
ingenious  and  true.    Thefe  lebneumones  have  all  4  fnnge,  Antenna  like  Bees ;  of  laying 

f  heir  Body  hanging  to  their  Breaft  by  a ttender  Ligament,  as  in  Wafps  j  moft,  ^^P^ 
if  not  all,  had  Stings,  and  are  made  of  a  Maggot  that  fpins  herfelf  a  Tleca  of  c^t^^ 
before  (he  turns  into  a  Njmpba.  There  is  great  variety  of  them,  fome  breed  ';;;;^%^i 
as  fiees  do,  laying  an  Egg,  which  produceth  a  Maggot,  which  they  feed  till  longhky.  q? 
\t  comes  to  its  full  growth  i  others,  as  we  gueis,  thruft  their  Eggs  into  7^*''**^^ 
Planes,  the  Bodies  cJf  living  Caterpillars,  Maggots,  &c.  For,  it  is  very  Turpri- 
»ng  to  obfer  ve,  that  a  great  Caterpillar  inftead  of  being  cbanged  into  a  Butter^ 
Hf  according  to  the  ufual  Courfe  of  Nature,  fiiould  produce  fometimes  one, 
romecimes  2  or  j,  and  fometimes  a  whole  Swarm  of  Ubneumones.  I  have  ob- 
fcrvcd  this  anomalous  Produ&ion  in  a  great  many  (orts  of  Caterpillars,  both 
Vol.U.  Fffff  hairy 
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haify  andfrnoothin  lererat  forts  of  MagiotSyZtA  whi^ti  is  moft  ftrange^in  one 
Watif  InfeS.  When  there  come  many  oTthere  Icbntumm  Maggots  out  of  the 
Body  of  the  fame  CaterfUlar,  they  weave  all  their  thecals  together  into  one 
Buncb^  which  is  fometimes  round^i  with  a  Web  about  it  jult  like  a  Bag  of  Sfi- 
Jtr's  Eggs.  But  none  of  them  feed  upon  the  Spider^s  Eggs ;  but  it  is  ibe 
fimilitude  of  thofe  Tbfcas  conglobated  together  to  the  Eggs  of  Spiden, 
that  hath  occafioned  this  Conje(3ure. 

One  of  the  green  CaterpiUars,  common  in  the  Heaths  \n  the  North,  wentfo 
far  on  to  her  natural  Change,  that  (he  made  her(elf  up  into  a  great  browa 
Tbics^  almoft  of  the  fhape  of  a  Bottle^  which  was  filled  with  a  Swarm  of  Uk- 
neumonts  \  and  1  have  obferved  in  i  or  2  other  forts,  that  from  the  veryyfirr^ 
lia  it  felf  hath  come  an  Uhmumon ;  which  is  very  odd,  that  the  Ca$erfillsr^ 
flung  and  impregnated  by  the  lehneumom,  fhould  be  yet  to  far  unhurt  and 
unconcerned^  as  to  make  herfelf  a  Tbeca,  and  to  be  turned  into  an  /fmreUM. 

I  have  often  feen  a  great  hhmumon  dragging  ^CattrfitUr  in  the  Highmf. 
This  Year,  1671.  Mr.  IVray^  in  company  with  another  ingenious  Neighym^ 
obferved  one  hailing  a  large  gutn  Caterpillar,  much  bigger  than  herfelf^ 
which  after  (be  had  drawn  the  length  of  a  Pearch,  (be  laid  down^  and  then 
takes  out  a  little  Pellet  of  Earth,  with  which  (he  had  (topped  the  Mouth  of 
a  fmall  H^U,  like  a  Worm^hoU,  then  (he  goes  down  into  it,  and  ftaying  a  very 
Itttle,  comes  up  again,  and  draws  the  Ermca  down  with  her  into  the  Hok, 
and  there  leaves  her  ;  and  afterwards  not  only  ftops^  but  fills  up  the  Hole, 
fi>metimes  carrying  in  little  Clods,  and  fometimes  fcraping  Duft  with  ber 
Feet,  and  throwing  it  backwards  into  the  Hole,  going  down  after  it  herfelf, 
ta  ram  it  clofe.  Once  or  twice  (he  flew  up  into  a  Pine-tree,  which  grew  jaft 
over  her  Hole,  perhaps  to  fetch  Cement.    When  the  Hole  was  full^and  eten 
with  the  fuperficies  of  the  Ground  about  it^  (he  draws  2  Pint-tree  Leam, 
and  lays  them  near  the  Mouth  of  the  Hole,  and  flies  away.    Not  taki^E 
notice  that  (he  came  any  more  in  ;  or  4  Days,  we  digg'd  for  the  Caterj^, 
and  found  it  pretty  deep.    I  put  it  into  a  Box,  expedbing  it  would  bi^ 
produced  an  Ichneumon,  but  it  dried  away,  and  nothing  came  of  it. 

We  lately  obferved  a  fort  of  lebf^eumons,  or  rsLther  Fefpa,  which  prey  apoo 
fcveral  forts  of  Flies;  when  they  fly  with  them,  they  hold  them  by  the  Heids, 
and  carry  them  under  their  Bellie?.  Thefe  make  Holes  a  great  depth  indie 
Ground,in  which  they  lay  their  niiw|,and  feed  'em  with  the  Flies  they  catch, 
creeping  backwards  into  the  Ground,  and  drawing  the  Flies  after  them.  1 
fufpe<a  they  may  at  firft  lay  their  Eggs  in  the  very  Body  of  a  %  ;  but  obs 
J7;jt  being  not  enough  to  bring  the  young  one  to  its  full  growth,  they  feed 
u  with  more.  Their  Thecas  are  at  laft  all  covered  over  with  the  Ifimn, 
Lege,  and  other  Fragments  of  Plies. 

K>.p  i^-**  '^h**  *^«d  j?f  Infea  is  one  of  the  greateft  Puzzles  in  Nature,  tbeit 
aui.^184.  wing  few  Excrefcences  of  Plants,  and  very  many  Birtfis  of  InfeAs,  wheit^ 
la^mele  flender  Wafps  after  divers  ftrange  ways  are  concerned. 
^J?r  ^^^a'  •     ^^?'"^f  of  thefe  Ichmeumims,  coming  out  of  the  Sides  of  O 
S«r«      ?^^  "'•'^^  ehemfelvesup  into  Bunches,  and  each  par- 

ttcmar  Tbecjs^  from  iH^ Cabbage,  CaterpilUr,  (for  Example)  h  wrought  aboot 
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With  yellow  Silk,  as  thofc  from  the  black  and  yellow  Jaeoh^a  tatirpHlar 
with  U^bite;  but  as  for  Wth  to  cover  thofe  Bunches  of  Ihteds^  I  never  ob- 
ferved  ic  but  in  Che  green  CaterfUUrs^  fo  common  in  our  Lincolnjhire  Heath, 
which  are  fixed  co  Bencs  or  other  Planes.  Thefe  in  Truth  never  but  de- 
ceived  my  Expedation^  for  I  verily  thought  I  had  found,  when  I  firft  ob- 
ferved  them^  a  Caterpillar  equivalent  to  the  InJian  Silk  worm ;  but  having 
»t  them  in  two,  and  expeded  to  have  found  a  Caterpillar's  Cibr//f/ii  in  the 
middle,  there  prefented  themfelves  a  Swarm  oi  Icbntumons.  Thefe  are  as 
large,  many  of  them,  as  my  Thumb;  that  is^  at  leaft  4  times  bigger  than  the 
FolUculus  or  Egg  Bag  of  any  Englijh  Spider  I  ever  faw  yet«  I  have  had  them 
in  feveral  Boxes,  fome  8,  fome  10,  fome  12  days  in  Fermiculo,  feeding  upon 
:he  very  Cakes  of  Spiders  £ggSf  before  they  wrought  themklvcs  Tbecah  for 
Further  Change ;  and  they  (eldom  exceeded  the  Number  of  ^  to  one  Cake 
>'^£gg$>  &c.  So  that  you  may  aflure  Mr.  fVillougbhj^  this  is  no  ConjeAure, 
but  a  real  Ob  (er  vat  ion. 

Concerning  the  Name  \y!^¥^,  1  refer  you  to  Mr.  Ray^  who  is  anotherff^^  „  .^  p  ,^^^ 
ycbiui }  and  we  have  Obfervations  enough  to  make  us  believe,that  thofe  very  '^ 
!nfe&s  we  have  treated  of  are,  for  kind,  the  Icbneumanes  of  the  Ancients* 

XVe  It  hath  been  credibly  reported,  that  Horfe- hairs  thrown  into  Wa-Hiirwormi; 
er  will  be  animated;  and  yet  I  (hall  (hew  you  by  an  unqueftionable  Ob*^f|f^'^g. 
ervation^  that  fuch  things  as  are  vulgarly  thought  animated  Hairs,  are  very  r.  4^h. 
[nieds,  nourifhed  within  the  Bodies  of  other  Infeds,  even  as  Icbneumcnes 
tre,  within  the  Bodies  of  Csterfillars.  I  find  many  Particulars  colleded  by 
he  Induftry  of  AUr$vandms^  concerning  this  InfeA :  But  our  own  Obfer* 
ration  is  this, 

jifril  2.  1 672.  There  was  thrown  up  out  of  the  Ground  of  my  Garden, 
I  certain  coal-black  Beetle  of  a  middle  fize,  and  flat  (hape,  and  which  I 
lave  c^ferved  elfewhere  common  enough.  I  diifeded  fome  of  them,  and 
Nras  furprized  to  find  in  their  fwollen  Bellies  of  thefe  Hair  Wcrmsy  in  fome 
|,  in  others  but  only  one.    Thefe  Particulars  we  carefully  noted^ 

1.  That  upon  the  Incifion,  they  crawl'd  forth  of  themfelves. 

2.  That  putting  them  into  Water,  they  lived  in  it  many  Days,  and  did 
^em  to  endeavour  to  efcape  by  lifting  up  their  Heads  out  of  the  Water, 
ind  fattening  them  to  the  Sides  of  the  Veflels  j  very  plainly  drawing  the 
*eft  of  their  Body  forward. 

:; .  That  they  cannot  be  faid  to  be  Ampbhbana,  but  do  move  forward 
>nly  by  the  Head,  which  is  fairly  diftinguifhable  from  the  Tail  by  a  no- 
able  Blacknefs. 

4.  That  the  ;  I  took  out  of  the  Body  of  one  Beetle,  were  all  of  a  dark 
Hair  Colour  with  whitifli  Bellies,  fomewhat  thicker  than  Hcgs  Briftlet,  but 
[  took  out  of  the  Body  of  another  Beetle,  one  that  was  much  thicker  than 
:he  reft,  much  lighter  coloured,  and  by  Meafure  juft  (4-  Inches  long, 
whereas  all  the  reft  did  not  exceed  i\  Inches. 

Fffff2  XYI.  M. 
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taieObferf  XVL  M.  Liew<nbo€k/\n  167;.  cook  notice  of  f  Walt  Imfimminti,  which^ 
S!l°X?i'  by  ^^^  ^^  ^^^  H^'dd  of  the  Bee  before  1. 4  whereof  are  two  Pairs,  the  one  being 
Dr/oe^^  called  by  him  Scrapers^  the  other  Arms,,  the  fifth  he  calls  the  Ififer,  fuppo* 
^f^j^-  fing  that  by  it  they  wipe  off  the  Honey  from  the  Flowers.  This  laftis 
truly  the  Sucker  or  Prohfch^  being  hollow,  and  made  up  of  all  circular  Fi- 
bres, wherewith  the  Bees  fuck  the  Honey  from  the  Flowers. 

The  Globttlets.  which  break  forth  from  the  Aiiireof  Flowers,  defcribed 
by  Dr.  Or^w  and  Malpighiu$,  which  are  for  the  molt  part  of  an  oval  Figure, 
and  of  different  Colours,  (fome  white,  fome  yellow,  (bme.red^  feem  to- 
be  Bags  of  Liquors,  and  are  the  Materials  which  the. Bees  carry  in  for  their 
IVax,  as  is  evident  not  only  from  the  dif&rent  Colours  of  the  ff^ax  upon 
their  Legs,  according  to  the  different  Colours  of  the  GlohuU$j  of  the  refpe- 
^ive  Flowers  we  fee  them  light  upon ;  but  for  that  alfo,  if  you  take  them 
gathering  IVax  from  any  particular  Flower^  and  view  a  fmall  Parcel  of  that 
Wax  with  a  Aikrofafi,  you  will  find  it  to  confift  of  the  Globulets  of  the 
fame  Flower;  tho'  it  is  not  fo  eafie  to  difcover  what  Liquor  they  make  ufe 
of,  to  caufe  them  to  ftick  together.. 

On  the  inner  fide  of  the  hinder  Legs  of  Bees,  on  the  Joint  towards  the 
Toe,  next  to  thaton  which,  they  carry  the  Wax,  there  are  a  great  many 
Roes  of  yellow,  iharp  pointed,  ftiff  Briftles,  fet  all  in  Order  like  the  Teeth- 
of  Combs  for  Lint,  which  I  look  upon  as  the  Inftruments  wherewith,  they 
break  thefe  Globulets,  and  prepare  their  Wax. 

AeGene-       XVIL  I.  About  the  beginning  oihUy,  1670.  Sir  J.  Bernbard  fenc  me  ^ 

ntion  of  t   piece  of  old  IViUoW'  Wood  out  of  Nortbamptonfhire,  in  which  were  lodged  ma- 

ITmwS^  ny  Infers  curioufly  wrapt  up  in  green  Leaves,  in  feveral  Channelsv  or 

kiwi.i>y8ir  BurrowSj  each,  with'  12,  14  or  16  Leaves  round  the  Body,  and  feveral  of. 

Bt^'Ftops  ^^^^  ^^^^  ^^  many  little  round  bits  of  Leaver  at  each  end,  to  flop  them  up 

clofe.  Thefe  thuk  made  up^.are^  near  an  Inch  long,  or  the.beft  part  of  aa 

Inch,  put  in  one  after  another  into  a  Bore  made  in  the  Wood,  fit  for  their 

Reception.    They  are  in  the  manner,  of  Cartrages  of  P^Wer,  wherewith 

Piflols  are  wont  to  be.  charged.    In  fdme  pare  of  thofe  Burrows,  they 

are  placed  To  near  one  another  as  to  couch ;  tn-others,  at  fome  confiderable 

Diftance., Thefe  Infers  obferve  this  Method  in  placing  themfelves,  that 

fometimes  they  make  a  dired  way  into  the  length  of  the  Wood,  fometimei 

they  bore  out  into  the  Side,  and  run  another  way ;  thofe  Channels  being 

not  unlike,  the  Burrows  of  RMott,  all  which  they  filLup  with  thefe  roo^ 

Appearances  of  wrapt  Leaves,  all  regularly  wrought.    In  wtuch  1  find 

either  fometing  alive,  or  Appearances  of  fomething  that  hath  died  there, 

and  is  pntrify'd :  In  fome  a  great  Number  of  Mites^  of  a  dark  Aft  Colour 

fliaped  not  unlike  common  Mites ;  in  others,   I  find  feeming  Excre^ 

ments  of  fome  fmall  Infed,  with  the  decayed  Parts  of  the  Pead  ItxicSt  • 

in  Pthers^  white  Maggots.  Some  of  thefe  Maggots  I  took  out  of  their  Tiees^ 

^  or. 
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m  Bag^  and  put  them  in  warm  Places  in  the  Sunj  and  they  thereupon 
grew  Tomething  bigger^  but  changed  not  Shape  nor  Colour^  but  died.  The 
reft  i  kept  clofe  in  a  Box  till  the  8th  of  Julf.  Then  1  cook  one  of  them  out 
of  the  Wood^  and  opened  the  Leaves,  and  felc  fomething  ftir^  hearing . 
alfo  an  humming  Noife  like  that  of  a  Bee ;  and  as  foonas  I  had  opened  the 
Ibeca^  a  perfeA  Bee  did  fly  ouc  againft  my  Window^  as  ftrongly  as  a  com* 
mon  Bee  ouc  of  a  Hive,  having  much  of  the  colour  and  bignefs  of  thofe 
when  they  are  New  Flyers.  The  reft  being  difturbedy  eac  themfelves  our. 
They  have  all  Stings  like  Bees ;  and  1  am  of  Opinion  that  they  arc  com* 
mon  Beesv 

2.  1  have  had  the  good  Luck  to  find  a  great  many  of  thefe  Cartraga  in  a  ^r  y^.t^ 
Totten  IViBow i  and^bythe  ihapeofthe  Maggot,  was  confident  they  would  ]J'"^«^^ 
produce  Tnfcffs  of  the  Bee  Tribe.  Mr.  SneU,  an  ingenious  Gentleman,  brought ^  '  p«^aoo; 
of  them  to  the  fftUs  at  ^firof^  and  direcS^ing  me  to  the  Place  where  he  goc 
them,  I  there  found  great  plenty  in  the  Trunk  of  a  great  WilUw  :  Beginning, 
to  unfold  fome  of  them^  Mr.  Wrsy  immediately  judged  them  to  he  oiade^ 
up  of  pieces  of  Rojt  Leaves ;  and  called  to  Mind^  that  this  very  Spring  Mr. 
fir,  Qejfof  brought  him  aRofe  Leaf^  ouc  of  which  himfelf  faw  ViBee  bite  fuch 
a  piece,  and  fly  away  with  it  in  her  Mouth*  Whereupon,  fearching  the  R^/^r 
7r^#i  thereabouts,  we  found  a  great  many  Liovei  with  fuch  pieces  bitten  ouc 
of  them,  as-th^fe  Carnages  are  made  up  of.    The  Ctinieulif  or  Holes,  never 
crofs  the  Grain  of  the  Wood,  excepting  where,  the  Bee  comes  in,  and  where 
they  open  one  into  another.  JProm  the  Place  of  Entrance^  they  are  wrought 
both  upwards  and  downwards ;  fo  that  fom^times  the  Bee  Maggot  lies  under, 
her  Food,  and  fometimes  above  it.    One  end  of  the  Cartrage,  viz,.  That: 
which  is  next  the  entrance,  is  always  a  little  Coeseave  j  the  other  end,  which  > 
is  fartheft  from  the  entrance,  a  little  Cottvex,  and  is  received  into  th& 
Concave  of  the  next  beyond  it.    The  fides  of  tb^  Cartrap  are  made  up  of. 
oblong  pieces ^fluf^w/,  andpafted  together,  the  ends  of  round  ones ;  and. 
where  ever  they  do  not  lie  clofe  one  to  another^  the  intermediate  fpaceis 
filled  up  with  a  Multitude  of  thefe  litde  round  pieces^  laid  one  upon  anon 
ther. 

The  G4rff4rj^/ contain  aP^^^  or  Batter^  of^lhf  •  Confidence t>f  a. GeHy,  or. 
fomething  thicker ;  of  a  middle  Colour  between  Sjrtspd  Fields  and  the  Cms-* 
ferve  of  Red  Rofis }  of  an  AciJ  Tajle^  and  unpleafant  SmelL  In  each  of  thefe, . 
at  thcConeave  end,  there  lies  one  Am  Maggot,  which  feeds  upon  the  focemen-* 
tion'd  Matter,  till  it  grows  to  its  full  bignefs^  and  then  makes  and  enclofetk. 
herfelf  in  a  Tieca  or  Hsssk;  of  a  dark  red  Colour,  and  oval  Figure^*  ja ; 
which  die  is  changed  into  a  Bee.  The  remainder  of  her  Food  you  ms^  find ' 
dried  into  Powder  at  the  Comvex  end^  .and  her  Excrementi  attheCMMv^  ^ 
without  the  Tbeca. 

The  Bees  were  of  a  fhorter  and  thicker  (hape^  tbac^  theTcommoa  Honey 
Bee^  more  Hairy,  &c.  But  the  fureft  Mark  to  diftinguiih  them  is;,  that  the 
Fetaifes  or  Teeth  of  thefe  are  bigger,  broader  and  ftronger ;  in  (hape  like 
thole  of  a  fVafp  or  Hornet  j  from  which  Ihe  alfo  fuflSciently  differs^  in  ha« 
nog  a  Tongue  like  a  Bee.  which  they,  want^. 
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They  made  their  way  out  along  the  Channel  through  all  the  tntermediate 
'  Carttaget^  and  not  through  the  folid  -Wood;  Of  the  Corruption  of  the  Mat- 
ter within  the  Cafes,  when  the  Bee  M^fggm^  or  Ufrnphge^  happen  to  milcurj^ 
are  bred,  FitftgWtiie  HexsppJs^  which  produce  B^tf^i;  Secondly , Mitftf/, 
which  produce  Ftiet ;  Thirdly,  Mites,  &e. 

From  what  hath  been  obfenred concerningthis  Bee.  and  by  a  great  maflir 
more  parallel  Inftances/it  appears  that  it  is  the  Bee  Msgget,  and  not  the  Oli 
Bee,  that  covers  the  Cells  before  the  Change ;  For  here  the  old  Bee,  when 
fbe  hath  left  Provifion  enough  with  an  E^^clofes  up  the  C^rrr^^e^  and  bath 
no  more  to  do ;  the  Aisggot  a  great  while  after  making  the  Tibec^i  which  is 
Analogous  to  the  Cover  of  the  Cells. 
^  i>r.  Li.:  ;.  1  have  obferved  that  the  Bees  breeding  in  Cafes  of  Leaves,  are  notvery 
tTs9^[  ^^^  fcrupulous  in  the  choice  of  thofe  Leaves,  but  will  make  ufe  of  Ex»tick  flmi 
^*  fuch  as  Blme  Pipe  or  ^htge  Tree.  Here  is  a  very  ftrange  Oecommj  of  Na- 
ture yet  unfolved:  The  furthermoft  Bee,  fays  Mr.  miUugbhj,  makes  to 
way  out  along  the  Channel  through  all  the  intermediate  Ctartnigoi  Aodac* 
cording  as  thefe  Channels  run  upwards  or  downwards  in  the  Body  of  die 
Tret^  the  Msgget  Bee  at  the  far  or  upper  end  of  each  Channel  is  firft  L|i<i| 
and  it  fhould  leem  both  Hatched  and  Perfeded  firft.  But  I  take  it  otherviie, 
that  that  Bee  which  is  neareft  Day,  although  it  be  laft  lain,  is  yet  the  fiit 
hatched  j  and  I  ground  my  Conjedure  upon  this,  that  it  is  probable  that  tie 
Eggs  in  the  Mother  are  all  fit  for  laying,  or  equally  ripe  and  forvard|fl 
we  fay^  at  the  time  that  the  (iril  of  them  was  laid,  but  are  not  tberefo 
all  laid  by  the  Dam,  until  (he  has  provided  them  of  Meat  and  a  Honifr 
each  feparately^  as  is  the  Nature  of  Bus ;  and  yet  in  Recompeocei  ^  I 
warmth  of  her  Body,  or  rather  the  daily  encreafing  Heat  of  the  Suansff* 
Seafon,  to  which  the  Metber  Bee  is  continually  expoled,  (  wbilft  tbefofibil 
Eggs  are  (helter^d  in  their  deep  Channels)  haftens  their  Vitality  fo ddA 
that  they  are  hatched  Worms,  and  begin  to  feed,  before  the  firft  laid,  p 
confequently  are  iirft  perfefted  into  Bees:  But  this  is  ConjeAureoolf)ttil 
not  Obfervation.  ' 
By  uu  K  4-  ThcCartrages  that  I  got  at  ^/hof,  in  ^ugufi  1 670.  do  now  in  Julji^<^^ 
wiiioughbr»almoft  every  Day  afford  me  a  Bee ;  and  I  can  hear  them  gnawiogoottli^ 
n.7f M»  -^ay  before  I  fee  them.  So  that  there  is  nothing  irregular  in  \bt^V 
heeding  of  thefb  Bees:  But  the  Contrivance  of  God  and  Nature  iflitis^ 
admirable.  Having  ftm  their  youi^  Ones  in  thofe  Cells  with  fuffidcotFi^' 
vifion,  they  all,  as  well  the  nppermoft  as  lowermoft,  before  WiQter,coi»(^ 
full  growth^  or  Are  turned  into  Npsspias;  in  which  Condition  tbeyai«|^  I 
figned  to  He  all  Winter,  as  the  moft  of  LsfeSs  do.  The  next  SD0mer,tb» 
muft  neceffiirily  be  firft  excited  oat  of  their  T^rfor,  and  changed  iotoFly^^ 
by  the  external  Heat  and  Air  that  lie  next  it.  If  any  be  laid  fo  late,  tM 
rhpy  have  not  rime  enough  to  come  to  the  State  of  Njmpisi  before  Vis* 
tcr,  they  will  moft  certainly  die  j  and  then  it  is  no  Loft  not  locoaveaicri 
tho'  their  Cells  be  perforated. 
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XVIIt  M.  ViUetrntrnt  has  rccci?cd  from  Amnka  a  fort  of  Honf  Comh,  (of ^^^w 
i  different  make  from  the  European)  which  is  cotnpofed  of  fmali  Bntles  oriTthtJy^ 
Bladders  of  If'ax^  of  a  brownilh  Colour,  inclining  to  Black  ;  being  as  big  ^^^^^ 
IS  Olives,  and  (hap'd  like  the  Spanifii  Olives.    They  hang  together  in  CIu->.i72.i^J 
lers,  almoft  like  a  bunch  of  Grapes,  and  are  fo  contrived,  that  each  of  %•  ^^^ 
hem  has  an  Aperture  during  the  time  of  Work,  but  it  is  clos'd  up  as  foon 
15  the  Veflel  of  Wax  is  fiird  with  Honey ;  and  then  the  Beet  go  to  work  with 
mother  VeiTel. 

Their  Lodgings  are  ordinarily  taken  up  in  a  Hollow  Treefit  the  Cavity  of 
t  Rock^by  the  Sea- fide ;  thefe  being  the  propereft  Places  to  fecure  them  from 
uch  Animals  as  are  greedy  of  their  Honey^  and  therefore  likely  to  moleft 
hem:  And  they  have  the  more  need  of  this  Caution,  becaufe  they  are  more 
iable  to  be  difturbed  than  ordinary  Bjees,  as  having  no  Stings,  and  being 
capable  of  doing  good,  but  no  hurt  to  any  thing,  as  the  Party  that  lived  at 
layenne  very  well  knows.  When  the  Combs  are  removed^  they  muft  be 
:arried  gently,  and  in  the  fame  Pofition  they  lay  in,  till  you  come  to  the^ 
'lace  where  you  deiign  to  take  out  the  Honey. 

The  Honey  it  felf  is  clear  and  liquid  as  Rock  Water,  and  hardly  to  be 
lifiinguifli'd  from  it  by  the  fight.    When  you  would  take  it  out,  you  muft^ 
4erce  every  Bottle  a  little  more  than  f  from  the  bottom  i  for  if  you  pierce  ic 
3wer^  you  find  a  bottom  or  Sediment,  whofe  thicknefs  would  hinder  it  fromi 
unning ;  and  as  you  prick  every  Bottle,  you  muft  have  fome  VeiTel  ready 
0  receive  what  comes  from  it.  This  Gentleman  fays,  that  he  thinks  the  Lj«. 
uitr  is  one  of  the  moft  agreeable  Things  in  the  World.  If  you  drink  Fafting  [ 
tie  Quantity  of  a  good  Glafs,  or  about  half  a  Pint,  it  will  give  you  2  or  ;^ 
cools  in  about  2  Hours  time,  according  to  the  Temperament  of  the  Party  ;; 
lit  if  you  drink  it  at  Meals^  it  does  not  purge  at  all; 

XIX.  On  Tburjdayy  Mar.  9. 1674.  there  was  at  thenext  Houfe  to  mine  ( in  ^  ^^ 
tereforJJhire )  a  Swarm  of  Bees.    It  was  a  very  fair  Day  to  entice  them  ;SwvmJ 
ut  elfe  we  never  have  them  till  the  middle  of  Maj.  I  had  it  from  the  Own-  SkJuSLS^' 
r,  one  Parry,  now  in  my  Work.    And  I  enquired  of  him^  whether  they  did  ro.p.iiaV'' 
iOt  all  leave  the  Hive  (asfometimes  they  do  anfealbnably)  either  for  want 

f  Food,  or  out  of  diftafte  ?  He  told  me,  no,  but  there  are  as  many  left  b&- 
ind  as  came  forth..  But  I  (  who  have  fome  time  ftndied  the  Regimen  of 
dat  little  induftrious  wife  Creature  )  do  conceive,  that  Poverty  drew  them . 
broad  to  feek  their  Fortunes;  the  infinite  Wifdom  having  imparted fncb 
Providence  to  that  little  Common  IVeahb^za  to  fend  part  of  their  Company, 
broad  to  fliift,  before  their  whole  Stock  of  Food  (hall  be  confumed  to  the 
>eftru^ion  of  them  all<:  ' 

XX.  A.  The  Bee  Honfe,  lying  on  one  fide^  with  the  Frame  placed  in  it-^BeeBonib . 
BBBBBBBB.    The  Frame..  fiSdJifiS 
C  C  C  C.    The  Screw  Pins  that  hold  the  Frame  faft»  h,  ouoT^  ' 

D.  The  Square  Hole-at  top  open.  X^.?^^ 
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E  The  Windows; 
F«.  187.     F.  The  Door,  for  the  Bees  to  go  in  and  out. 

G.  The  Place  by  which  the  Knife  enters  to  ^ut  the  ff^ntf  CMvi/afander 
upon  occaflon. 
H  H.  The  inward  Greafe  at  the  ^^^^ms. 
A.  The  Bti^bmft  fet  upright: 
Bg.  188.      B.  The  fquare  Hole,  through  which  the  Bees  work  downward. 

C.  The  Shutter  that  covets  the  Hole  upon  occa(ion< 

D.  The  Door  for  the 'Bees. 

E.  A  Sliding  Shutter  that  covers  the  Door  in  Wimir^ 

F.  The  Window. 

G  G.  The  Handles  for  lifting  all. 

H  H.  The  outward  Greafe  at  the  top,  for  faftening  one  Bee-houfe  m 
another. 
A.  The  Frame  for  the  Bees  to  fatten  their  Work  upon. 
T9g.  189.     B  &  The  Screw  Nails. 

This  Bee  Houfe,  (  which  was  fent  by  Sir  WiU.  Thorn fon  )  is  made  of  Wtk 
fcot^ibout  16  Inches  in  heifthtjand  a;  in  breadth,  between  the  oppolite (ides. 
It  hath  8  fides^  each  almoft  9  Inches  in  breadth.  It  is  clofe  covered  at  top 
with  Boards,  having  a  fquare  Hole  in  the  middle^  (  Inches  long,  and  a- 
bottt  4  Inches  broad^  with  a  Sbutttr  that  Hides  to  and  fro  in  a  Groove  about 
half  an  Inch  longer  than  the  Hole.  It  hath  2  Windows,  oppofice  toooe 
another;  and  may  have  more  of  any  Figure,  with  Panes  of  G/^/iaiidSte* 
ters.  The  Door  for  the  Bees  is  divided  into  3  or  4  Holes,  aboot  half  as 
:Inch  wide^  and  as  high  with  a  Sbttttir  that  Hides  in  a  Groove  to  covet  theii 
in  H^nfir.  It  hath  2  irm  HsnJks  with  Joints,  to  be  pUced  about  die  middle 
if  there  be  noWindows  on  the  fides  where  they  are  ^  or  above  themiiftbeit 
be.  At  the  top  it  hath  a  Greale  all  round  it,  half  an  Inch  10  depth  ofl  ^ 
out  fide,  and  1 4*  Inch  high ;  and  another  on  the  infide  at  the  bottom^vtoA 
ferves  to  fix  them  when  fet  upon  one  another.  It  hath  alfo  a  Holeabrt 
a  Inches  in  height,  and  as  much  in  breadth  on  one  fide  at  bottom,  by  «tu°^ 
the  Knife  is  put  in  to  cut  the  Bees  Work,  that  pafles  through  the  Holefios 
one  Bee  Houfe  into  another,  as  they  work  downward  into  the  empty 
•Houfei  which  hath  a  Aiding  Shutter  to  cove{  it.  Within  the  Beefioiifc 
there  is  a  fquare  Frame  made  of  4  Pofts  joined  at  top^  at  botteni«  aodii 
the  middle,  with  4  Sticks  for  the  Bees  to  fallen  their  Work  upon:  Wbkt 
tho'  they  may  ferve,  yet  it  may  be  fecurer  to  have  2  more  added  in  eteiy 
of  their  Places^  cromng  the  Frame  either  from  the  middle  of  thcof^^ 
fide  Sticks,  or  from  the  Angles  where  the  Pofts  are  placed. 

This  manner  of  Bee  Houfe  is  ufefui  for  preventing  the  Swarming  of  Bco: 
For,  when  the  Bee  Houfe  wants  room  for  the  young  Bees,  'tis  known  tto 
they  fwarm  and  fly  away  to  find  a  Houfe  for  themfelves  •  Which  is  (HV^eot- 
ed  by  placing  an  emptv  one  made  thus  under  the  full  one^  having  the  Door 
at  the  top  open,  that  tney  niay  work  downwards  into  it.  And  when  bodi 
are  (fiij^  the  Bees  will  all  be  in  the  loweft  Houfe ;  and  then  to  get  the  iSN 
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lad  IPM,  wtthoutdeftroying  ortroubling  the  Bees^  with  a  eh! n  long  Knife, 
sfroad  at  the  end^  and  (harp  on  both  fides ;  the  Bees»work  is  to  be  cut  as 
ow  as  can  be,  and  the  uppermoft  Bee  Houfe  to  be  lifted  off  by  the  Handles ; 
^nd  being  reverfed^  the  Screws  are  to  be  taken  out^  and  then  the  Frame^ 
irich  all  the  Bees* work  upon  it,  will  eafily  flip  out;  and  fo  the  empty  Be«- 
iottfe  may  be  forthwith  fee  under  the  other,  if  need  be,  and  the  uppermoft 
ia?ing  the  ^are  Hole  above  covered  with  the  Sbuttir^  fome  other  Coyer 
[lay  be  fee  over  it,  to  keep  the  Bees  from  the  injuries  of  the  IFwbcr.  And 
f  this  Separation  be  made  in  the  Spring,  or  Summer,  the  Bees  will  love 
beir  new  Houfe  the  better  that  it  hath  been  ufed  before. 

XXL  I  am  inform'd  that  great  Swarms  of  Utmjls  have  lately  appeared  iii^]^'{^ 
^alej.  They  were  firft  feen  about  the  20th  of  OSohr,  169^.  fcattered  aboutifa/n  •  B7 
le  Fields  in  Msrtbery  Partfli  in  Pmhokejhirt}  where  they  were  generally  ^^^^"^ 
iken  notice  of  at  firft,  becaufe  of  the  unfeafonablenefs  of  the  Time  forioj/p/45; 
rajhffers ;  btt€  afterwards,  for  that  upon  further  Examination,  they  found 
lem  diftiniS:  from  our  Englijh  GrajhcPpirs,  in  bignefs,  colour,  &€.  I  could  not 
am,  that  any  of  them  have  been  leen  flying  in  that  Country  •  But  from 
Wtb  fFsles  I  am  informed,  that  two  vafl  Swarms  of  them  had  been  feea 
t  the  Air  not  far  from  DcUgMem,   a  Market  Town  of  MerionfJb  Jhire, 
id  I  guefs,  by  the  Date  of  my  Friend's  Letter,  that  it  was  near  the  lame 
ne  that  thole  others  of  Pimirokejbire  had  been  taken  notice  of  in  the 
lelds* 

They  are  of  the  fame  Species  with  fome  Afrkan  Lhu^s  in  my  Cuftody  ia 
e  Mufieum  Ajbmol.  for  which  we  are  obliged  to  Mn  J.  jfuh^^  who  re- 
ived them  fome  Years  flnce  from  TsngUr.  This  Pilgrim  L$cmJI  I  call  Lcm 
fa  Erratica^  Alis  Icbtbf^c^Oa  adimfisr  PiUuciJis^  Riticulatit  MMCtilii  canffirfism 

is  in  length  (from  the  Head  to  the  tips  of  the  Wings)  ;  Inches  and  *^|Of  a 
ddi(h  Colour  all  over,  except  the  Wings.  As  to  the  Htad  and  C^fmitm^ 
refembles  the  fonrth  F$g.  of  Mmfttt.  The  Eyes  are  Prominent  and  very 
rge^  fome  what  of  the  form  and  bignefs  of  Qnmwtl  SaJs,  of  a  reddiih  Co* 
ar.  elegantly  ftreakedi 

The  Antenna  are  about  the  bignefs  of  a  Xft/s  BriJUe,  and  curioufly  Gf- 
mU$eJ.  The  flrfl  pair  of  Legs  are  not  quite  an  Inch  long ;  the  Second 
mewhat  above  that  length ;  but  the  Third  2  Inches  and  -^.  Thefe  Hind 
sgs  are  very  beautifuK  for  the  Thighs  are  H$xMg^0r,  and  elegantly  fealed 
;  the  outfide,  with  a  black  Litfll  extended  length- ways  through  the  midft 
chenu  The  Shanks  are  of  a  lively  red  Colour,  adorned  on  tHe  hinder 
rr  with  2  orders  of  fmall  fliarp  Prickles,  placed  not  oppofite  to  each  other^ 
t  alternately.  The  Wings  are  about ;  Inches  long,  reiembling  very  much 
ife  of  the  larger  UbtlU,  or  Drag9n*j&€Sy  but  all  over  garnifhed  (the  outer 
ings  at  leaft)  with  ReticmUted  bUck  Sfitt. 

[  ^e  not  much  Reafon  to  doubt  but  that  thefe  are  the  very  fame  Species^*  ^^ 
Lc€ufis^  fo  famous  in  Hiitory  for  their  wandring  oyer^  and  depopula-  o^ffqlJr' 
g  whole  Regions.  S^^JtJ^ 
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CKen  XXir«  I  find  in  %  MS.  Hifiory  of  Temhrohfiiifi  ("  written  about  the  Y^ar 

wonntii    ]6o!{»  by  One  Mr.  Ge#.  Osp^^  a  Gentleman  of  that  Country,  who  feems  to 

M*  Edwf^  have  been  a  Perfon  of  confiderable  Accuracy  and  Veracity  )  that  about  the 

vi'7d,n     beginning  ipf  Jum^  i6orr  a  piece  of  Ground  to  the  quantity  of  2^0  Ei^/rjl 

i^.?«  4^   ^cffi^  was  covered  fuddenly  (  as  if  the  fame  had  fallen  in  a  Shower  out  of 

the  Air)  with  a  kind  of  CstnfiUars  or  GumWrnms,  having  many  L^s, 

and  bare  without  Hair.  They  were  found  in  fuch  abundance^  that  a  Mao 

treading  on  the  Ground  (hould  (read  upon  20  or  ;o  of  them:  And  in  this 

fort  they  continued  for  the  fpace  of  ;  Weeks  or  more,  no  Man  knowing 

how  they  came,  nor  any  of  the  like  fore  were  ever  feen  in  the  Country 

before  nor  fince ;  and  being  opened  there  was  nothing  found  wtchio  (hem 

butGrafs^    The  Place  was  on  a  Hill  in  the  Parilh  of  Mu^^CUebog  abofo 

Hymen  Dbewi  or  Pbynmm  Db^.    They  were  found  as  k  w«re  with  one 

accord  to  gobne  way^  mxs..  up  the  Hill,  and  went  over  the  Hill  a  quarter 

of  a  Mile  and  more:  And  as  they  went,  they  devoured  and  confomd 

the  Grafs,  that  the  Ground  appeared  bare  and  white  like  TslUw.    And 

after  they  had  continued  there  ^  Weeks,  there  reforted  thither  an  infinice 

Number  of  SeaMaiift  and  Crou/i,  as  if  all  of  many  Countries  had  been 

fummoned  thither,  who  in  a  few  Days  confumed  them  alL.   Alfo  Swioe 

fed  upon  thefe  iVwms^  eagerly,  and  waxed  very  fat» 

^  .      XXllI.  According  to  the  beft  Account  I  can  get  of  the  vaft  Swdrms  of  b- 
"^n    fiff^  which  of  late  Years  have  much  infefted  this  Kingdom  of  Irelsmd,  I  find 


^^V  ^^  ^^^^  ^^^^  Plying  A.rmy  was  firft  taken  Notice  of  in  the  Year  1688.  Thef 
jititjJit*.  n.  appeared  on  the  Scmh  ffV/Coaft  of  the  County  of  G4fy£a^#v,  brou$;hc  thither 
%Sit  Pf  7ri*  by  a  ScMtb  WefilVind,  one  of  the  common,  I  might  almoft  fa^  tn^U  vubJsj 
of  this  Country.  From  hence  they  made  their  way  into  the  more  Inland 
Parts,  towards  tteJfnrJy  a  Place  belonging  to  Sir  Gi§rg€  St.  Ge^irgt,  Bart 
about  1 1  Miles  North  from  the  Town  of  Gdllv^af.  Here,  and  ia  the  adja* 
cent  Country,'  Multitudes  of  them  (hewed  themfelves  among  the  Trees 
and  Hedges  in  the  Day  time,  hanging  by  the  Boughs  TlM>ufands  cogedier 
in  Clufters,  fticking  to  the  Back  one  of  another,  as  is  the  manner  of  Bees 
when  they  fivarm*  In  this  poflure,  or  lying  ftill  and  covered  under  the  Lum 
of  iheTrees^  or  clinging  10  the  Branches,  they  continued  quiet  wichUcrie 
or  no  Motion  during  the. heat  of  the  Sun :.  But  towards-  Evening  or  Sia- 
fet,  chey  would  alt  arife;  dtfperfe,  and  fly  about,  with  a  ftrange  hnsi- 
iiiing  Noife,  much  like  the  beating  of  Drums  at  fome  diftance;  aadn 
fuch  vaft  incredible  Numbers^  that  they  darkned.the  Air  for  the  fpace  cl 
two  or  three  Miles  fquare. 

Thofe  that  were  travelling  on  the  Roads,  or  abroad  in  the  Fields,  foaad 

it  very  uneafy  to  make  their  way  through  them,  they  would  fo  beat  zait 

knock  themfelves  againft  their  Faces  in  their  Flight,   and  wild  fuch  1 

,.    Force,  as  to  fmart  the  place  where^  they  hit^  and  leave  a  flight  Mark  be* 

hind  them.. 


J 
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A  fiiort  while  after  their  comings  they  had  fo  entirely  eat  up  and  dt^ 
flroy'd  all  the  Leaves  of  the  Trees  for  fome  Miles  round  about^  that  the 
whole  Councry,  though  it  was  in  the  middle  of  Summer,  was  left  as  bare 
and  naked  as  if  it  had  been  in  the  depth  of  Winter :  And  the  grinding  of 
the  Leaves  in  the  Mouths  of  this  van  Multitude  altogether^  made  a  found 
very  much  refembling  the  fawing  of  Timbtr. 

They  came  "alfo  into  the  Gardens,  and  deftroyM  the  Buis^  Blofoms,  and 
Leaves  of  all  the  Fruh  Trees,  that  they  were  left  perfedly  naked  j  nay,  many 
of  them  that  were  more  delicate  and  tenderer  than  the  reft,  loft  their 
Sap  as  well  as  Leaves,  and  quite  withered  away,  fo  as  they  never  reco- 
vered it  again ;  particularly  feveral  Trees  in  the  curious  Plantation  of  one 

Mr.  Martin*  • 

Nay  their  Multitudes  fpreadfoexceedingly,that  they  got  into  the  Houfes, 
where  Numbers  of  th6m  crawling  about, were rery  Irkfomej  and  they  would 
often  drop  on  the  Meat  as  it  was  dreffing  in  the  Kitchin ;  and  frequently 
fail  from  the  Cieling  of  the  Rooms  into  the  Difhes  as  they  ftood  on  the 
Table  while  they  eat ;  fo  extreamly  OfTeofive  and  Loathfom  were  they. 

Their  numerous  creeping  Spawn,  which  they  had  lodged  under  Ground- 
next  the  upper  Sod  of  the  Earth,  did  yet  more  harm  in  that  clofe  Retire- 
ment, than  all  the  Plying  Swarms  of  their  Parents  had  done  abroad  ;  for 
this  young  deftruAive  Brood  lying  under  Grouad^  fell  a  devouring  the  Roots 
of  the  Corn  and  Grafs,and  eating  them  up.  ruined  both  the  Support  of  Mats 
and  Beafi.  This  Spawn,  when  firlt  it  gave  fign  of  L^e,  appeared  like  a  large 
Maggot,  and  by  taking  Food,  and  increafiag  every  Day»  became  a  bigger 
Worm,  till  at  length  it  grew  as  big  as  a  great  wbkaCaurfiliar  j  from  whence 
according  to  the  ufual  Trasssfirmatiann^tuiH  to  chefe  fmaller  Animals,  came 
forth  this  our  Fhing  InfeS. 

The  Rage  ofthis  Plague  of  Veirmm  was  fortunately  checked  feveral  ways  | 
High  Winds,  wet  and  mifling  Weather  deftroyed  many  Millions  of  them 
in  one  days  time :  Whence  1  gather,  that  chough  we  have  them  in  thefe 
Northern  moift  Climates,  they  are  more  Natural,  and  more  peculiarly  be- 
longing to  warm  ai^  dry  Countries.  Whenever  tbefe  ill  Conftitutions  of 
the  Air  prevailed,  their  Bodies  were  fo  enfeebled,  they  would  let jgo  their 
holds,  and  drop  to  the  Ground  from  the  Branches  where  they  flucK^  and  fo 
little  a  Fall  as  this,  at  that  time,  was  of  fafficient  force  quite  to  difable^  and 
fometimes  perfe(9tly  kill  them.  Nay,  it  was  obfervable,  that  even  whea 
they  were  mofi  Agile  and  Vigorous,  a  Qight  Blow  or  Offence  would  for 
fome  time  hinder  their  Motion,  if  not  deprive  them  of  Life. 

During  thefe  unfavourable  Seafons  of  Weather,  the  Swine  and  Poultry 
of  the  Country  watched  under  the  Trees  for  thoif  falling,  and  eat  them 
up  in  abundance,  being  much  pleafed  with  the  Food,aod  thriving  well  up- 
on the  Diet.  Nay,  I  have  been  ailjured^  that. the  poorer  Sort  of  the  Nativ§ 
Irijh  ( the  Country  then  labouring  under  a  Scar9ity  of  Provifioo )  had  a 
way  of  dreffing  them,  and  lived  upon  them  as  Food. 

In  a  little  rime  it  was  found  that  Smoak  was  very  offenfive  to  thefe  Flies  j 
and  by  burning  Heach,  Fero,  and  fuch  like  Weedf»  in  chii  or  that  Corner  of 

G  g  g  g  g  ^  their 
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their  Gardens  or  Orchards,  which  lay  moft  con? etiient  (or  the  Wind  to'jlX- 
perfe  it  among  the  Trees, they  would  lecure  their  Garden;,  and  prevent  thek 
Incorfions ;  or  if  they  had  entered,  dri?e  them  oat  again. 

But  towards  the  latter  end  of  the  Summer,  they  conftantly  retired  of 
themfeWes ;  and  fo  wholly  difappeared,  that  in  a  few  Dsy»  you  fliould  ooc 
fee  one  of  them  left.  Some  think  chat  they  take  their  Flight  like  Swallows, 
and  other  Birds  of  PafTage^  as  they  are  called,  to  a  moredtftaat  Cammtrj  aod 
warmer  Climate.  But  the  true  ResUbn  of  their  dtfappearing,  t  take  to  be, 
that  after  their  Ctitwn  is  over,  (for 'tis  about  thii  time  tbey  are  feen  to  Cqa« 
pie  by  faftening  to  one  another  by  (heir  Tails)  they  retire  under  Grouod, 
id  order  to  lay  their  Spawn  tbere/or  a  Succeeding  G<ii«r#iJMrj  and  like  wife  to 
compofe  and  fettle  themfelves  to  deep  for  the  reft  of  the  enfuing  Year, « 
feveral  other  Animals  are  known  to  do;  for  inftasce,  SmMik MocrngbfeSs, 
the  fhdge-Hog  among  the  Beafts  ,*  and  as  I  have  good  Reafon  to  ehink,  the 
Ortfi^m€tr0,  or  Rdil,  among  the  Birds.  And  what  further  conBrms  me  in  this 
Opinion  tfoncerning^  thefe  InfeAs,  is,  that  I  am  certainly  informed  by  fere- 
ral  good  Bands,  rhar  in  the  Spring  time,  by  accidental  Digging  and  Pioog^ 
ing  up  theGround,  great  Hollows  or  Nefts  of  them  are  frequently  di/cove' 
red  and  broken  up,  where  (hey  find  whole  Bu(hels  together  in  one  heap,  but 
in  fuch  a  quiet  Condition,  tbey  feem  to  have  but  little  I^and  MiriMi;  foe 
they  do  not  iKr  uniefs  you  touch  or  diiturb  them,  and  then  move  but  lit* 
tie  and*  feebly,  as  if  they  had  been  a(leep,and  wereawaken'd  out  of  it.  Thefe 
large  Caverns,  to  which  they  retire,  are  often  met  with  under  a  firm,  foiid 
Surface  of  Eanh^  that  has  not  been  fUrred  or  ploughed  in  many  Yean  be* 
fore,*  and  no  manifeft  Paflage  can  be  difcpvered  now  they  got  there. 

In  the  Sammer  C 1 69  ;  or  96)  all  along  the  Somtb  IVeft  Coail  of  the  Cm^ 
of  Gallwaf,  for  fome  Miles  together,  there  were  found  Dead  on  the  Sboar 
fuch  infinite  Multitudes  of  this  PTrmime^  and  in  fuch  vaft  Heaps,  that  by  1 
moderate  Eftimate,  one  computed  there  could  not  be  lefs  than  40  or  p 
Horfe  Loads  in  alK  Thefe,  as  I  take  it,  were  a  Nnn  Colotty  or  Smptnummrmj 
Swarm,  fromthe  fame  place  whence  the  firft  Stock  came  to  us,  in  1688.  dii- 
ven  by  the  Wind  to  Sea  from  their  Native  Land,  which  I  conclude  to  be 
Njrman3jf  or  BrittMny  in  PVm^^,  it  being  a  Country  much  infeited  wich  diii 
InfiS^  and  that  lies  very  open  and  expofed  to  all  thefe  Parts  of  IreLmdj  nA 
from  whence  tngtamd  heretofore  has  been  peAer'd  in  the  fame  manner  wM 
iM«rf^^«  Swarms  of  this  Kermrm.  But  thefe  meeting,  by  good  Fortune,  wich  a  0Q» 
M[iSt.9.^ttf;xTzxy  Wind  before  they  could  reach  Land;  their  Progrefs  was  ftopt^  aal 
tired  with  their  Voyage,  they  were  all  driven  into  the  Sea,  which  by  d« 
Motion  of  its  Waves  and  Tides  cafttheir  floating  Bodies  in  heaps  upon  the 
Shore.  And  this  was  a  moft  lucky  Accident  j  for  had  this  fecood  Sopply 
arrived,  they  would  have  exceedingly  increafed  the  Numbers  of  tbofe 
which  are  already  very  troublefome  to  us. 

It  is  obferved  that  they  feldom  keep  above  a  Year  together  in  a  Place; 
and  their  compute  their  ufoal  Stages,  or  Marcb^  to  be  about  6  Miles  in  1 
War.^  Hytberto  they  have  direded  their  Progrefs  tVefierin  following  the 
eoutfteof  that  Wind  which  blow*  moft  cmmtmliin  this  Canmry. 
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And  this  laft  Year,  1^97*  they  reached  as  far  as  the  Shtmiom,  and  Tome  of 
he  fcattered  Ibofe  Parties  croft  the  River,  and  got  into  the  Province  of 
Ltinfier;  but  they  were  met  there  by  a  ftronger  Army  of  jMck  Daws,  which 
ievour'd  great  Numbers  of  them.  They  begin  to  be  apprehenfive  of  them 
n  the  ^««<«'s  County,  but  they  hope  to  divert  their  Pallage  thither  by  fi> 
ing  the  Heatb  upon  tiie  Mountains  between  them  and  the  King's  Count)'. 

Where-ever  the  Country  has  been  infefied  with  this  f^ermin,  by  one  confenr, 
hough  erroneoufly,  they  have  given  them  the  Name  of  Loeufii.  But  the  true 
locufi,  much  refembling  in  fhape  a  common  Grsficfper^  tho'  larger,is  quite  a 
lifferenc  fort  of  Itififf  from  this,  which  belongs  to  that  Trite,  caird  by  the 
tJatnralifts  K•^•t^•r•f,  or  Vagini  fmnis,  the  Searabeus  or  Bettle-hnd,  that  has 
Irong  thick  Cafes  to  defend  and  cover  their  tender  thin  Wingh  that  lie 
rat  of  fight,  and  next  the  Body.  And  this  Species  is  certainly  that  parti- 
:ular  BtttU,  calt'd  by  AriPotU  in  his  mfis.  of  Animals  M^h/itim,  from  its 
levouringthe  Bhffomt  of  Affle-trets;  and  is  the  Searabeus  Arboreus  of  Alo»'Hift^»mti. 
'tt  and  Cbgrkton  j  called  by  the  Englifii,  Dorrs ^  or  Hedg^  Cbsftrt.  They  are*;^;^.^;^' 
nuch  of  the  bignefs  of  the  common  black  Beetle,  but  of  a  brmmifk  Colour^  1 4* 
bmething  like  that  of  Cinnamon  ,•  they  are  thickly  befperfed  with  a  fine, 
hort,  downy  Hair,  that  fhews  as  if  they  were  powder'd  all  over  with  a 
ine  fort  of  Dufii  the  Cafes  of  their  Wings  do  not  entirely  cover  all  the 
Back,  for  their  long  picked  Tails,  where  lie  the  Organs  for  Gineration^ 
«aeh  a  good  way  beyond  them  j  and  the  Indentures  or  Joints  of  each  fide 
iheir  Belly,  appear  much  whiter  than  the  reft.  They,  are  «c«ff//  figured  by. 

bfi  Wer,  Scarab.  Tab.  Mut. 

I  am  fully  convinced  that  thislnfe^is  the  felf  fame  to  which  tHe5«//«i»- 
fint,  and  the  vulgar  Utin  Tranjlatiom  retaining  the  Greek  Word,   give  the 
tfame  ^fisS**  or  Brucbus,  derived  from  Bf«;^.  Renda  vol  Jiruleo,  intimating 
he  remarkable  Noife  it  makes  both  in  its  eating  and  flying.    It  is  often, 
acntioncd  in  Holj  Scripture,  Levit.  II..22.  Joel  i.  4.  and  2.  2^.  Nabum  %. 
■6,  17.  But  I  find  our  Ettgli[b  VerfitH  almoft  conflaiitly  tranOates  this  Word 
\fiw,  tho'  improperly,  as  I  think,  Cameir.Worm\  fince  this  denotes  6nly 
iKeptile   or  cretfing  Vermin,  whereas  that  Word  imports  certainly  a  flying: 
nfeB'  for  the  Pf?;*<.  N»bum  \.  16,  17.  is  exprefly  faid  to  fly.  and  have. 
Vine's:  and  its  Nature  and  Properties  are  moft  truly  and  particularly  de- 
Cfibcd'in  thefe  Words,  b  ffoiktb  and  fyetb  away,  tb»f  camp  in  Hedges  in  tbt 
•^ai    and  when  tbe  Sunarifetb  tbey  flee  away,  and  tbeir  Place  is  net  known  wbert 
bnare:  That  is,  they  then  retire  again  to  the  Hedges  and  Trees*  where 
hey  lie  quiet  and  concealed  till  the  Sirw  fets  again.  ... 

I  find  indeed  the  Word  Uh«t*  better  tranflated  Loeufiot  Beetle,  in  that 
idd  Glanfe  of  the  Jewijh  Law,  Lev.  n.  21.  where  Mojis  perrnitsthe  frae* 
Ues  to  eat  the  Loeufi  after  his  kind,  and  the  BaldLocuft  after  his  kind,  and  the  - 
\eetU  after  his  kind,  and  the  Grafhoffer  after  his  kind.  Itnuft  confefsy  u-rong: 
ecmed  to  me  very  unaccountable,, that  here  among  the  pure,  wholfome: 
YtMtures  proper  for  human  Nourifliment,  B«er/<i,  and  thoCs  other  nafty,  dry, 
nd  unprJ-mifing  Vimin,  Ihould  be  thought  fit  to  be  reckoned  up  as^clean , 
ad  proper  for  thcJ'ood  of  a  Man:.But  fince  I  JiateJiad  fome  little  Expe. 


(  78i  ) 
ficnce  of  what  has  happened  among  our  felres,  I  cannot  but  admire  the  la- 
gacious  Prudence  of  that  Divine  Lsw-giver.    'Tis  certain  Pskftime,  gratia, 
Zfifft,  and  the  other  Neighbouring  Countries  about  ^hem^  were  all  ex* 
treamly  fubjeft  to  be  infefted  with  thefe  forts  of  pernicious  fVww^and  there- 
fore Mofes  forefecing  the  great  Desrtb  and  Scarciff  that  they  might  one  day 
bring  upon  his  People^gives  them  here  a{)ermiffive  Tnaft^  or  a  fort  of  Umt 
what  they  (hould  do,  when  the  C^ni,  Gr^fi^  Olivi- trees,  FrulMteei,  Fimes,  and 
other  Vtwifims  were  destroyed  by  the  L^^iqf  and  Bfv^i^^  or  &e^/ri^fwarming 
in  the  Land  ;  why  then,  for  want  of  other  Nottrijbment^   and  rather  than 
ftarre.  he  tells  them,  they  might  eat  and  live  upon  the  filthy  Deftroyen 
themfelves^  and  yet  be  clean.    And  thus  we  fee  the  native  IHfii  were  An- 
thors  of  a  pradical  Commentary  on  this  Part  of  the  Levhkal  Law^  and  bf 
Matter  of  Faft  have  explained  what  was  the  true  Senfe  and  Meaaing  of  this 
other  wife  fo^ark  and  abftrufe  a  Text.  It  is  alfo  more  than  probable  that 
this  (ame  deftruAive  Beetle  we  are  fpealsing  of^  was  that  very  kind  of  Smt^ 
ieus^  the  idolatrous  ty£gfptians  of  old  had  in  (uch  high  Veneration^  as  to  pay 
divine  Worflitp  to  it,  and  fo  frequently  grave  its  Image  upon  their  jlguli'^ 
OS  and  oMi^s,  as  we  fee  at  this  Day.    For  nothing  can  be  fuppofed  more 
natural,  than  to  imagine  a  Nation  addided  to  Folytbesfm^  as  the  t/Egjftimm 
were,  in  a  Country  frequently  fuffering  great  Mifchief  and  Scarcity  from 
Swarmi  of  devouring  InJeSfs,  (hould,  from  a  ftrong  Senfe  and  Fear  of  Evil 
to  come,  ( the  common  Principle  of  Superftition  and  Idolatry  j  give  faaed 
Worfiiip  to  the  vifible  Authors  of  thefe  their  Sufferings,  in  hopes  to  render 
them  more  propitious  for  the  futpre.   Thus  'tis  allowed  of  all  Hands,  that 
the  fame  People  adored  as  Gods  the  ravenous  Crocodiles  of  their  River 
Nik  i  and  thus  the  Remmss,  tho  more  polite  and  civilized  in  their  Idolatry, 
Ftbrem  ad  mimss  nceendam  vemrshamHr,  eamjue  'oatiis  Templis  exftru^s  cek' 
tant  i  fays  Valerius  Maximus^  U  2.  c.  ^ . 

The  r«/>        XXIV«  Scarab^l  Nafi-  earnis  Geni talia.quoad  Vafa  Tefticularia,adamo(SB 

^B^nie  ^^^  Humanis  convenire  TeJUeulis,  atque  ex  unico  tantum  Funiculo,  longo, 

by  Dr.    '  cavo,  innumerabilitcr  flexo,  atque  (  quod  nondum  in  Homine  mihi  vifom ) 

sm^mmtr-   Pfincipio  feu  Apice  Caeco,  conftare,  non  fine  aliquo  itupore  luftravi. 

cHluCoX    Non  alienum  itaque  fore  duxi  eorum  Delineationem  CI.  tux  tranfmitte- 

re ;  in  qua  imprimis  exhibentur  non  modo  Tefticuli  ex  unico  Funiculoda- 

OS  pedes  &  fex  Pollices  longo,  fed  &  Vafa  Deferentia,  femen  copiofnm  ac 

Album,  quando  Ixduntur,  ftillantia  ;  necnon  Veficulx  feu  potius  Glandu- 

lae  feminales  fex,  admodum  elegantes ;  Glandularumque  Seminaliam  do- 

Aus  protenfi,  materiam  feminalem  fubflavam  (  ut  in  hominibus  ac  Bratts 

quoque  obfervantur^  continentes. 


nommation;  our  People  in  yirginiaMi  UewEnglamd  calling  it  a  flying 
H^t.    It  flies  high  and  fwifr,  and  refts  moft  commonly  upon  Branches 


or 
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dr  Trunks  of  ftaoding  Trees,  where,  as  fooo  as  it  has  taken  up  its  Station^ 
k  begins  with  a  fliriil  chirping  Voice,  which  it  raifes  by  licrle  and  little, 
rill  it  makes  the  whole  W^ois  ring  again,  and  then  lelTens  gradually,  till  ic 
ceafeth  with  a  kind  of  filenc  Murmur,  as  if  the  little  Creature  had  rung 
\t  felf  afleep  j  then  it  flies  to  fome  other  Place,  and  begins  the  fame  Tune 
igain. 

The  Horns  are  of  a  fliining  hard  Suk^ana^  and  the  Tips  of  chem  touch 
he  fame  Plane  with  the  BcUfn 

XXVI.  There  is  a  Cimixoi  the  largeftSize,  of  a  red  Colour^  fpottedAMifkrcei> 
^lack,  and  which  is  to  be  found  very  frequently  and  plentifully,  at  lead  in  '^jng^^n 
ts  Seafon,  upon  Henbane:  I  therefore  in  my  private  Notes,  intitleit  Cimex^^^^'^^M 
Rmber,  Maculis  nigris  Jifiin&is,  fnper  Folia  Hjofcjami  frequens.     This  /»/f5  in ^i^p.t^'S: 
til  probability  doth  feed  upon  this  Plant,  f  on  which  only  ^e  have  yet  ob-  ' 
Rerved  it )  if  not  upon  the  Leaves,  by  ftrikiog  its  Trunk  the  Note  of  Diftin- 
Rion  of  this  Kind  of  InfeS  from  the  refl  of  the  Ueetle  kinds)  into  them,  and 
^licking  thence  much  of  its  Subflance,  like  asoiher  forts  of  Cm^ei  will  up«^ 
m  the  Body  of  Man,  &c.  yec  upon  the  unAuous  and  greafy  Matter,  with 
which  the  Leaves  feem,  to  the  Touch,  to  abound*.   It  is  farther  obferva* 
>te,  that  that  horrid  and  ilrong  Smell,  with  which  the  Leaves  of  this  flanr 
lo  affed  our  Noftrils,  is  very  much  qualified  in  this  Inle^-^  and  in  fome 
^eafure  aromatickand  agreeable  j  and  therefore  we  may  exp^dk^  that  that 
ireadful  Narcofis^  fo  eminent  in  this  Plant,  may  likewife  bt  ufefully  tem- 
pered in  this  InfeA». 

About  the  latter  end  of  May ^  and  fooner,  you  may  find  adbOfiQg  to  the 
ipper  Side  of  the  Leaves  of  this  flant^  certain  OUong,  Orange  coloured^ 
Sggs,  which  are  the  E^f  of  this  In[e9.  The(e  Eggi  yet  in  the  Belly  of  the 
?emales>  are  white,  and  are  fo  fomettme  after  they  are  laid:<Bat  as  the 
foung  ones  grow  near  the  Time  of  their  being  hatched,  they  acquire  a^ 
leeper  Colour,  and  are  hatched  Cimius,  and  not  in  the  Difguife  of  Wormt. 
S  the  riper  Eggs  be  crufhed  upon  white  Taur^  they  flain  it  of  themfetves^ 
ivithout  any  addition  of  Salt,  with  as  lively  a  yermiBioni  or  CoUmr  dt  Fete^ 
IS  any  thing  I  know  in  Nature;;  Cocbimel  fcarce  esEceptedj  when  affifted 
vith  Oil  of  Fitricf. 

XXVIL  1. 1  have  feen  two  forts  of  7ii/i£fi  which  (mell  of  Aiu$k  The  oneab-ruusk^^ 

ie  tho  common  Cafricomns, 

iralifis  chat  write  of  InfeSs,  % 

you  may  fcent  it  at  a  good  ^  _  , 

rhe  other  is  a  fmall  fort  of  B#e,  which  in  the  South  axid  Ealt  Parts  of 
Kngland,  is  frequently  to  be  met  withal  in  Gardent  among  Flowers  in  the 

spring-time. 

z.  The  two  /iy/i£fi  mentioned  by  Mr.  R«/,fmeIl  of  Musk  to  an  high  De^g^^^  1^^ 
{ree.    The  fmall  Bees  are  very  frequent  in  the  IFoodis  in  Ufscolnjhire,  and  z^u/terln.76. 
3Qut  (he  latter  end  of  Jfril  are  to  be  found  in  Paftures  and  Meadow,  up^^-  *^^  - 
m  the  early  blown  Flowers  of  a  fort  oiR^nnn^nlus^  but  it  is  fomething  im- 
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f proper  co  fay  Bees  feed  on  Flowtrs :  And  likewife  the  fame  Bees  are  no  leu 
requent  on  the  Flowers  of  Dens  Leemis^  &c. 

The  Sweet  Beetle  is  a  very  Urge  Infe&y  and  well  known  about  Cmmkriige. 
All  the  Trials  1  have  made  to  preferve  chem  with  their  Smell,  have  proved 
inefFeaual :  For  both  Sorts  of  chefe  hfeSi  will  of  themfelves^  in  a  very  few 
Weeks^  become  al mod  fcemlefs. 

To  thefe,  I  (hall  add  another  fweet-fmelKng  InfeA^  which  is  a  Ihx§feie 
Worm^  feeding  on  Gsllium  Luteum. 
n.77.p.3oo|.  Mr.  fVilloufbhy  informs  me,  that  he  hach  found  the  G^t  Chafer^  or  fma 
Beetle^  out  of  Seafon  as  ro  that  SmelL  Perhaps  it  might  be  at  the  time  of 
the  Coit :  Forafmuch  as  at  that  time,  when  1  took  them  highly  perfumed, 
I  had  obferved  the  Female  full  of  Eggs. 

ThecrM.       XXVlIL  I.  It  is  generally  believed^  that  the  Cecbineel  come%  oat  of  a 
•<«/  Fly ,  b«  pfQi(  called  the  Vtichie  feitr,  bearing  a  Leaf  of  a  flimy  Nature,  and  a  Fniit 
o.4o.p.79tf.,^,^^  red,  and  full  of  Seeds,  which  give  a  Dje  almoft  like  ro  Brsfiene 
Wood,  that  will  periih  in  a  few  Days  by  the  Fire;  but  the  bfeS  ingendred 
of  this  Fruit  or  Leaves,  gives  a  permanent  TinAure,  as  is  generally  knowo. 
There  grows  a  Berry  (  by  report )  both  in  Bermudss  and  New  EmglmJ,  cal- 
led the  Simmer^IJUnJ  RfeJ  Weedi  which  Bervj  is  as  red  as  the  Yriekk  PMr^ 
giving  much  the  like  Tindure ;  out  of  which  Berry  come  out  firft  Worms, 
which  afterwards  turn  into  Flies,  fomewhat  bigger  than  the  C^tmeel  Flj, 
feeding  on  the  fame  Berry ;  in  which  we  read  there  hath  been  found  a  C^ 
lour,  no  whit  inferior  to  that  of  the  Ceebineel  Fly ;  and  as  to  Medidaat 
Vertue,  much  exceeding  ir. 

'TJs  alfo  probable  that  InfiSs  may  be  engendred  out  of  other  Vegeubies; 
either  Herbs,  Berries,  and  other  Fruit  and  Woods,  giving  the  Tinware  of 
its  Original,  which  will  hold  in  Grain. 

To  breed  ImfeSs  out  of  Herbs,  dry  them,  for  they  yield  the  beft  TinAnre^ 
otherwife  ftamp  them,  and  let  them  dry,  till  they  will  fuffer  no  moie 
Juice  to  run  from  them,  (  do  this  in  the  Sun,^or  in  a  proportionable  Heat;) 
or  if  dried,  infufe  them  with  Water,  in  a  Heat  for  24  Hours,  then  vapour 
away  the  Water,  till  the  Diff olution  be  as  thick  as  a  Syrup  (  but  for  this  ofe 

Tornetatc  ^^^^"  ^^^^  ^^  ^^^^  ^^^^^  Faces)  take  this  Msfi  and  put  it  into  an  eartbea 
other  wvth  or  wooden  Veflfel,  covered  with  fome  Straw,  or  fomething  elfe  of  that  Na- 
fcrjikeofo.  (m^^  ^[^^^  j^  \\^  hq^  |qq  clofe,  and  fo  proportion  the  quantity  to  the  F^d^ 
that  the  Air  may  come  about,  and  into  the  Mafs,  yet  not  too  much.  Thea 
fet  this  Veifel  in  a  Ditch  or  Pit  made  in  the  Earth,  in  a  (bady  Place,  and 
put  about  it  fome  wet  Leaves^  or  fome  fuch  putrifying  Rubbifh,  and* over 
it  a  Board,  and  on  that  fome  Straw,  or  the  like,  and  it  will  produce  firft  a 
ihelly,  husky  Woim,  and  then  a  Fly  of  the  Tinfture  of  Camerete,  but  dun- 
ble,  and  fomewhat  more  advanced. 

And  as  for  Berries,  ftamp  and  boil  them,  evaporating  them  to  the  Con- 
fiftence  of  a  Rck,  and  then  ufe  them  as  the  former. 
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Laftly,  hx  Woods,  infufethcmin  Water,  being  firft  pulverized,  and  boil 
mt  their  TmSure,  and  then  evaporate  the  Water  to  fuch  a  Thicknefs,  as 
he  other,  and  handle  them  in  the  like  way. 

ThcF//>i  will  play  about  the  Side  otthcFefel,  and  the  Surface  of  the 
Ifstter ;  which  taken,  are  to  be  killed  in  a  warm  Pan  or  Stove,  and  fo 
tried  and  kept. 

2.  An  old  Spsniard  at  Jamaica^  who  lived  many  Years  in  that  Part  of  By  ,;n,ipj. 
he  IVefi  Indies  where  great  Quantities  of  Cocbineel  is  made,  affirms,that  the'-^*^' 
hfiS,  whereof  it  is  made,  is  the  very  fame  which  we  call  the  Laij  hirdfiz 
:tnv4adj.  It  appears,  he  fays,  at  firtt  like  a  fmall  Blifter,  or  little  Knob 
ipon  the  Leases  of  the  Shrub  on  which  they  breed,which  afterwards  by  the 
3eat  of  the  Sun  become  a  live  Infea,  or  fmall  Gryt.  Thefe  Grubs  in  Pro- 
:ef5  of  Time  become  Flies,  and  being  come  to  full  Maturity,  which  muft 
>e  found  out  by  Experience,  in  colleding  them  at  feveral  Seafons,they  kill 
)y  making  a  great  Smother  of  fome  combuftible  Matter,  to  windward 
>f  the  Shrubs  whereon  the  Infers  are  feeding  (having  before  fpread  fome 
2loaths  under  the  Plants)  whereby  all  thelnfedts  being  fmother'd  and  kill'd. 
)y  (baking  the  Plants,  will  tumble  down  upon  the  Cloaths ;  thus  they  are 
gathered  in  great  Quantities  with  little  Trouble.  Then  they  fpread  them 
3n  the  fame  Cloaths  in  fome  bare  fandy  Place,  or  ftone  Pavement,  and  ex- 
x>fe  them  to  the  Heat  of  the  Sun  until  they  are  dry,  and  their  Bodies  ihri- 
relied  up,  which  being  rub'd  gently  betwi&t  ones  Hands,  will  crumble 
hto  Grains,  and  the  Wings  feparate  from  them,  which  muft  be  garbled  out. 
Dthers,  'tis  faid,  do  expofe  them  to  the  Sun  in  broad  and  (hallow  Copper  Ba-^ 
mt,  wherein  the  Reflexion  of  the  Sun  will  dry  them  fooner. 

The  Tree  ox  Shrub  on  which  they  breed,  call'dthe  Trickk  Pear,  or  Indian^ 
^tg,  is  eafily  and  quickly  propagated,  by  putting  a  fingle  Leaf  above  half 
ts  Depth  into  the  Ground,  which  feldom  fails  to  take  Root,  and  throw  out 
Kher  new  Leaves  at  the  Top  thereof.  Others  fay,they  may  be  raifed  from 
he  Seed  or  fmall  Grains,  which  are  to  be  found  in  the  pro^r  Seafon  in  the 
Fruit,  which  is  fomethinglike  a  Fig,  ariflng  out  of  certam  yellow  Flowers, 
)r  Bloffoms,  that  grow  out  at  the  Tops  of  the  uppermoft  Leaves,  which 
Pruit  is  full  of  a  red  Pulp,that.  when  full  ripe.ftains  the  Hands  of  them  that 
ouch  it,  like  Mulberries,  with  a  purple  or  fanguine  Colour,  whereon,  or 
)n  the  BloiToms/ome  fay  the  Infects  do  feed ;  which  haply  may  be  the  Oc- 
^afion  of  that  rich  Tin(9ture  within  their  BowelSi 

5.  The  Figures  191,  192,  ly;,   rcprefent  the Cocbineel^Flj  as  fecn  on  itsFJguiw  of 
Belly  by  the  help  of  thcMicrofcope,  and  by  the  naked  Eye  ;  and  as  feen  on  Jl^i  fi^^" 
Its  Back  through  Microfcope.  h  or.  7yfm, 

n.    176.    9i 


t201, 

.  In  /{ugujl  i59f,  I  traced  a  Deatb-watcb  by  the  Noife,  and  found  ^^c  xj^r*- 
opper  Bodv  ;   it  refcnibled  dry  Dirt  in  Colour.     1  found  another SJJ^'^'ahU;^ 
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i 

It  in  a  Coppi 

fome  Years  before  on  a  rotten  Polh     This  fmall  Beetle  had  another  an-"Ms.p-j7^ 
Twered   it  in   the  fame  Room,  and  after  a  Minutes  diUin^  beating  would 
forbear  for  the  other  to  anfwer. 

H  h  h  h  h  The 
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The  Part  ic  beats  with,  is  the  extreme  Edge  of  the  Face ;  which Iniir 
call  the  upper  Lip^  the  Mouth  being  protrafted  by  this  bony  Part,  and  I}* 
ing  underneath  out  of  View. 

It  was  47  of  an  Inch  long,  the  Co!our  a  darkbrown,  with  Spots,  (ofnC' 
thing  lighter,  irregularly  placedj  which  would  not  rub  off  readily.  Tliejf 
Fie.  10  .  f<scmed  to  lie  rather  athwart  the  Back,  and  diredon  the  Head;  asiotb: 
*'  fmall  Figure,  194,  which  is  much  of  the  fame  fize  with  it,  and  the  UMii 
are  defigned  for  the  greyifli  Spots.  Under  the  Vaginst^  are  pellacid  fTffji, 
and  the  Body  is  of  a  pullous Colour.  The  Head  appeared  Urge,  by  reafoa 
of  a  large  Cap  or  Helmet,  which  covered  it  round,  only  at  the  Ear  tQrotii 
up  a  little ;  from  under  this  appeared  the  Head,  which  was  flat  and  thiD; 
the  Eyes  forwards,  the  Lip  hard  and  fhining,  the  Earsof  theHf/ff^grtj* 
i(h.  Two  Antenna  proceeded  from  under  the  Eyes,  which^  by  theiriDect- 
ing  on  the  Bread,  I  conje<Sured  to  affiil  their  Feeding,  and  to  be  rather 
j  Probofces ;  and  the  Htlma  to  be  turned  up  for  hearing  fake  ,*  aodtbeBel- 

ly  plicated  as  other  Beetles, 

The  other  Beetle  that  anfw^red  it  was  lefs,  and  the  Marks  oa  the  Baci, 
not  fo  diliind. 

By  the  Aiicrofcofe  I  difcovered  the  Math  to  be  thick  fet  fpotsofHair^ola 
Cafior  Colour  ^  the  Head  all  hairy,  and  the  Face  thick  of  curled  Hair.  Ootlte 
j7^.  ipj.  Belly  was  a  little  but  thin  fet  Hair.  The  Ejes  appeared  large,  as  iatheFi* 
gure^the  fuperficies  confiding  of  many  fmall  fquares  furrow'd  deepbetvea, 
and  thefe  lay  in  Lines  rranfverfly  defcending  towards  the  Neje.  TbeTei/o 
were  not  moveable  but  contiguous  to  the  Face,  without  any  Ca?icy  toit* 
ceivethem  j  and  they  were  very  opaque.  The  iJn^eiiiiif  proceeded fm us* 
der  the  Eyes ;  the  firft  large  Joint  having  a  Cavity, out  of  which  it  proced} 
at  the  (ides  of  the  Lip.  Between  the  Eyes  the  Face  rifes  in  a  little  Ridpi 
which  is  the  N^fe^  and  is  fignihed  by  the  light  part  of  the  Face.  Andjui 
below  it,  the  Nojirils  are  covered  by  drait  pendulous  Hair,  proceeding fns 
the  lower  Ridge  of  the  l^ofe.  Under  this  Hair,  the  Cavity  is  dark.  Bebv 
the  N</<f,  the  LipjhaJes  (hew  the  more  depred  Places.  Under  this  Lip >^ 
virible4  Forcipes,  2  of  each  hde,  to  lay  hold  on  its  Food. 

Z%\ntr.     ^XX.  I.  I  have  obrerved,that  that  fort  of  Flies  which  Mouffet alhMil^ 

i*nia.hyMT,L$ipt$s,  aud  fomc  others,  (as  the  Tabani,  Afili^  &€.)  that  have  butiWifljS, 

i'fe'p/^''^^  under  each  Wing  a  fmall  flexible  i<p« 

Pointel,  with  which  they  poife  their  Body,  and  keep  it  in  v^^Militri^i^^^^ 

Dancer  on  the  Rope  does  with  his  Pole  ,•  for  pull  thefe  off,  and  their  Fligbti^ 

Ihort  and   unfteady,  nor  can  they,  tho'  they  have  the  ufc  of  their  Wii!Pi 

guide  themfelvcs  fo,  as  to  keep  themfelves  from  the  Ground,  or  to  aroiJ 

itriking  againd  whatever  is  in  their  Way. 

A  Now,  by      ^'  ^^*  ^'^^  ^^^  obferved  thefe  Vendulums^  and  defcribed  them  in  hisifr 

ib.  p.  6yi,  crograpbia^Qbf.  }8./>,  275, 

XXXI 
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XXXL  I  here  fend  you  a  viviparous  Fly,  which  is  one,  if  not  the  very  big-  ^ 

geft,  of  the  harmlefs  rn*£  that  I  have  met  wich  England.     I  call   th€m'^^"«pV.>y 
harmlefs,  becaufe  that  they  are  without  that  hard  7'<>w|«*  or   Sting  in  the  ^^tf^i^r. 
Mcntb,  with  which  the  Oejtrum  kind,  or  Gad-Flies^  trouble  and  offend  both  n!  6o.?.fpj 
Man  and  Beafts.    This  Fly  is  ftriped  upon  the  Shoulders,  grey  and  black, 
and  as  ic  were  checkered  on  the  Tail  with  the  fame  two  Colours.    The  Fe« 
male  may  be  known  by  a  Rednefs  on  the  very  Point  of  the  Tail.    The  ve* 
ry  latter  end  of  May  i666,  I  opened  feveral  of  them,  and  found  2  Bags  of 
live  white  Worms,  of  a  long  and  round  Shape,  with  black  Heads.they  mo- 
ved both  in  my  Hand,  and  in  the  unopened  Veficles,  backwards  and  for-^**''''^ 
wards ;  as  being  ail  difpofed  in  the  Cells  length- ways  the  Body  of  the  Fe- 
male, like  a  Sheaf.  Some  fuch  thing  is  hinted  by  Aldrovandut^  and  1  fufped 
all  of  this  Tribe  co  be  in  fome  meafure  viviparous. 

XXXII.  r.  In  a  great  and  very  ancient  Wall  of  Free  Jf one,  in  the  B««^'/'- ^  ^'^^  ,^^,. 
ffines  Abbey  at  Caen  in  Normandy^  facing  fouthward,  there  are  to  be  found  ing^'^r*^* 
many  Stones  fo  eaten  by  Worms,  that  one  may  run  his  hand  into  molt  of  s^^^j^  ^ 
the  Cavities,  which  are  varioufly  falhioned,  like  the  Stones  which  I  have  feen  n^is/pjli. 
wrought  with  fo  much  Art  in  the  Louvre;   in  thefe  Cavities  there  is  abun- 
dance  ofliw  Worms,  their  Excrement,  and  of  that  Stone  Duft  they  ear.    I 
have  taken  fome  of  thefe  living  Worms,  which  I  found  in  the  eaten  Stone^ 
and  put  them  into  a  Box  with  feveral  Bits  of  the  Stone  ;  leaving  them  there 
together  for  the  fpace  of  8  Days,  and  then  opening  theBox,the  Scone  feem* 
ed  to  me  eaten  fo  fenfibly,  that  I  could  no  longer  doubt  of  it. 

Thefe  Worms  are  inclofed  in  a  Shell,  which  isgrayijh,  and  of  the  Bignefs  of 
a  Barley  corn,  fharper  at  one  end  than  the  other.  By  the  Means  of  an  excel- 
knt  Microfcope,  I  have  obferved,  that  'tis  alloverfpread  with  little  Stones^ 
znA\\tt\tgreenifiiEggf,  and  that  there  is  at  the  (harped  end  a  little  Hole,  by 
which  thefe  Creatures  cad  out  their  Excrement,  and  at  the  other  End^ 
a  fomewhar  bigger  Hole,  thro'  which  they  put  out  their  Heads,  and  faften 
themfelves  to  the  Stones  they  gnaw.  They  are  not  fo  (hut  up,  but  that  fome- 
times  they  come  out,  and  walk  abroad.  They  are  all  black  about  2  Lines 
of  an  inch  long,  and  ;  qrs.  of  a  Line  large.  They  are  diftingui(h'd  into 
feveral  Vlyes,  and  near  their  Head  they  have  ;  Feet  on  each  fide,which  have 
bat  two  Joints,  refembling  thofeof  a  Uufe.  When  they  move,  their  Body 
is  commonly  upwards,  with  their  Mouth  againlt  the  Stone.  They  have  a 
big  Head,  fomewhat  fiat,  and  even  of  the  Colour  of  a  70rf(7i/e  JfcW/,  brown* 
t(h,  wich  fome  fmall  white  Hair  ,•  their  Mouth  is  alfo  big,  where  may  be 
feen  4  kinds  of  Jawbones,  lying  crofs^wife,  which  they  move  continually, 
opening  and  (hutting  them  like  a  pair  of  Com^^^i  wich  4  Branches  ;  the  Jaws 
on  both  fides  of  the  Mouth  are  all  black;  the  Nether^Jaw  hath  a  Point  like 
the  Sting  of  a  Bee^  but  uniform  ,•  they  draw  Threads  out  of  their  Mouth  Fig.  %96. 
wich  their  Forefeet,  ufing  that  Point  to  range  them,  and  to  form  theic 
Shells  of  them  ;  they  have  10  Eyes,  very  black  and  round  ;  which  appear 
to  be  bigger  than  a  Pins  Head ;  there  are  j  of  them  on  each  fide  of  the 
Head,  Handing  as  in  the  Figure. 

Hhhhhz  2.1 
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Un^fbiff^rt     2.  I  have  alfo  founds  that  Mortar  is  alfo  eaten  by  aninfinice  Nurtiberof 

wiQgMor-  p^ail  Creatures^  of  thebignefs  of  C bee fe-mius;  thefe  have  but  two  Eyes,  aod 
tir,ib.p.3ia  ^^^  blackifti  i  they  have  4  Feet  on  each  fide  pretty  long  ,•  the  Point  of  their 
Muz,tU  19  very  (harp,  as  that  of  a  Spider.  In  old  Mortar  betwisc  Scones, 
that  is  found  in  Walls  made  with  Rubbifhy  there  is  a  great  Store  of  them  tc* 
gether  with  great  Plenty  of  their  little  Eggs  •  You  may  obferve  more  of 
them  in  Walls  expofed  to  the  South,  than  in  others,  and  that  the  fV^rms  thzt 
eat  the  Stone,  live  longer  than  thofe  that  eat  the  Mortar  ;  which  keep 
not  above  8  Days  alive.  Without  a  very  good  Microfcofe^  and  a  great  deal 
of  Attention^  \\%  difficult  to  fee  cbem  well. 

I  have  feen  other  very  old  Walls  altogether  eaten^  as  thofe  of  the  TempU 
at  Paris,  where  I  could  find  no  Worms :  But  the  Cavities  were  full  of  sbttU 
of  various  kinds^  diverQy  figured^  and  turned^;  all  which  i  believe  to  be 
little  Animalt  fttrifjd. 

diSoobpen.  ^XXIII.  Thc  ScolopenJra,  which  is  by  Bruerus  afcribedto  Muffa,  in  the 
dra,  by  M?!  latter  part  of  his  Chapter  de  Julit,  p.  202.  I  faw  in  the  Cloyftcrs  of  Trhutj 
J. Riy, 0,7 ♦•College  in  Cambridge^  12  or  ij  Years  ago, 

u  f^irm  of     XXXIV.  Thefe  InfeSs  appear  to  Sight,  in  nothing  different  from  the 
hSo^  common  fort  of  Grajhoppers  j  but  they  take  their  Flight  like  Birds,  which  is 
LMwgmAc.  particular  to  them.    They  are  much  about  an  Inch  in  length,  of  a  grey  Co« 
SlafciSby  '^*^^'  ^"  ^^^  ^^^^  168  j:,the  Earth  in  fome  places  about  Arammt  in  Ungu^JUc^ 
Mr  juikei.n.  near  Avignon^  was  covered  4  Fiiif er/ thick  with  them,  in  the  Morning  before 
181.  p,  147.  ihe  Heat  of  the  Sur^  was  confiderable :  But  as  foon  as  it  began  to  be  hot, 
w.  /^.    ^**®y  ^^^^  ^'"S  and  fell  upon  the  Corn,  eating  up  both  Leaf  and  Ear,  and 
$.21,11,13,  that  with  fuch  Expedition,  by  reafon  of  their  great  Number,  that  in  5  hoars 
they  devoured  the  Corn  of  a  whole  Field  j  after  which,  they  again  took 
Wing,  and  their  Swarms  were  fo  thick,  that  they  covered  the  Sun  like  a 
Cloud,  and  were  whole  Hours  in  Paffing.    They  flew  againft  the  Wind 
and  went  over  the  Caflle,  which  is  very  high,  and  feized  upon  another  Field 
of  Corn,  which  they  deflroyed  like  the  former.    After  having  eaten  up  the 
Corn,  they  fell  upon  the  Tiw,  the  Pulfe,  the  milows,  and  even  thei&M 
notwithftanding  its  great  Bitternefs.    Afterwards,  about  the  end  oiAm^Jt 
they  ceafed  flying,  and  copulated,   and  the  Ftmak  fluck  her  Tail  into  the 
hard  Earth,  where  (he  caft  a  Foam,  and  made  therewith  in  the  Ground  a 
Hole,  as  big  as  that  of  a  Goofe-jnill,  and  about  an  Inch  long,  wherein  ibe 
laid  her  Eggs,  which  are  much  of  the  fize  of  MilUffted ;  there  would  be 
lometimes  yo  of  thefe  Eggs  in  a  Hole,  which  are  fo  covered  over  with  the 
fame  Earth,  that  the  Water  does  not  get  in.    After  this,  all  thefe /Witfi 
died,  and  ftunk  very  much.    They  began  to  hatch  in  Afril,   1686.    In 
March    we  thought  upon  Deflrojing  their  Eggs,  which  lie  not  abo?e  a  Fin- 
gers breadth  m  the  Earth,-  and  we  took  of  them  ii 8  Quintals,  beimro 
Tuns      Smce  their  Hatchings,  they  have  takenabove  ly  Tmns  of  the  youoe 
Gpafioppirs,  which  are  not  yet  bigger  than  Flies :  And  there  arc  yet  a  Mul- 
titude 
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licude  that  have  cfcaped  as.    If  chis  Care  had  not  been  taken,  there  would 
have  been  enough  of  them  to  have  eaten  up  the  Corn  of  the  whole  Province. 

XXXV-  F/^4i  bring  forth  E^/  (or  a  fort  of /Vi//)  from   thefe  Eggs  arc  T<»eGkwr*: 
hatched  Worms  ;  thefe  Worms  make  to  themfelves  Bags  like  Silk  Worm$  it"^^^. 
and  from  out  of  thefe  Bags  come  FUas.    The  Eggs  they  depofite  on  Dogt^^o^^t: 
Cats,  Mm  or  other  Animals  infefted  with  them  :  or  in  Places  where   they"**'"*''** 
fleep,   which  being  round  and    (mooth,   flip  ordinarily   ftreight    to   the 
Ground,  or  fix  themfelves  on  the  Pips,  or  other  Inequalities  of  the  Coverhts 
and  deaths.    From  thefe  are  brought  forth  white  PVorms  of  a  (hining  Pear 
Colour^  which  feed  themfelves  on  the  Bran  like  Subjiance  which  fticks  in  the 
Combs  when  Puppies  are  combed  to  take  out  the  FUas,  or  with  a  certain 
downy  Ssthjiance,  that  is  found  in  the  Pljesoi  Linen  Drawers  or  other  fuch  like 
Excrement.  They  come  in  a  Fortnight  to  the  bignefs  of  Fig.197.and  are  very  ^i*  '97- 
Uxfely  and  a&ive,  and  if  they  have  any  Fear^  or  if  they  be  touched,  they 
fuddenly  roul  themfelves  up^  and  make  as  it  were  a  BalL    A  little  after^ 
they  come  to  creep,  after  the  manner  of  the  Silk  Worms  that  have  no  Legs^ 
with  a  brisk  and  very  fwift  Motion.  When  they  are  come  to  their  ufual  big- 
nefs they  hide  themfelves  the  mod  they  can,  and  bringing  out  of  their 
Mouths  the  Silk,  they  make  round  themfelves  a  fmall  Bag,  white  within  as 
Paper^  but  without  always  dirty,  and  foul'd  with  Duft.    The  Bags  are  to  ^ig,  i^^^ 
the  naked  Eye  of  the  bignefs  of  Fig.  198.  without  magnifying.  In  other  two 
Week^n  the  Summer* time,  the  Flea  is  perfedly  formed ;  without  that  the 
Worm  quits  its  Exmvia  in  its   Bag ;  as  do  the  Silk  Worms ;  and  as  do  all  Cater* 
fillars,which  leave  in  the  fame  their  Exuviae.  The  Flea^fo  long  as  it  is  inclo- 
ied  in  the  Bag,  is  milk  white,  aitho*  it  has  its  Legs  ;  but  two  Days  before  ic 
comes  out,  it  becomes  coloured,  grows  hard^  and  gets  Strength,  fo  that 
coming  fpeedily  out,  it  ftreight  leaps  away. 

Pig*  1 99.  Rcprefents  the  Eggs .  Fig  209.  The  Worm.  Fig.  201.  The  Bag, 
Fig.  202«  the  Flea ;  but  all  magnify d  by  the  Mierofcope. 

XXXVI.  There  have  occurred  to  my  Obfervation  but  3  forts  of  Ants,  ^^^f*%, 
commonly  without  Wings ;   viz.  very   hlack,    dark  brown  and  Philemort.  sr  wjiLtZ 
Each  kind  inhabit  by  themfelves  in  their  feveral  Banks, two  forts  feldom  or  J^*"**^ 
never  being  found  together  ;  and  if  either  of  the  other  two  forts  be  put  into 
the  iUck  Ants  Bank,  'tis  worth  obferving  what  Eninity  there  is  betwixt 
thefe  little  Creatures,  and  with  what  Violence  the  black  0;srfi  will  feize  on 
the  redj  never  leaving  to  pinch  them  on  the  Head  with  their  Forceps,  or 
Claws,\\\\  they  have  killed  them  upon  the  place;  which  done,  they  will 
carry  them  dead  out  of  the  Field,  from  their  Bank.     But  if  you  put  black 
Ants  into  a  Bank  of  the  red,  the  black  fecm  to  be  (enfible  of  the  firangenefs 
of  the  Place  they  are  in,  that  there  they  will  not  meddle  with  the  red  j  Imc 
as  if  they  were  fdghted,  and  concerned  for  nothing  but  Self-prefervation, 

run  away. 
Upon  opening  of  thefe  Banks,  I  obferve  firft,  a  white  Subjlance^which  to 

the  bare  Brt  looks  like  the  fcaitering  of  fine  white  Sugar  or  Salt,  but  very 
'  '       "  foft 
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fofc  and  tender.  And  if  you  take  a  bit  of  ir,  as  big  perhaps  as  a  lhf»)r 
5e«iiand  lay  it  on  the  ObjtS  Phte  of  a  good  AHcrofeope^  you  may  byopeoio; 
ic  with  the  Point  of  a  Needle  difcern  many  pure,  white  and  clear  Appear- 
ances in  diftind  Membranes  z\l  Fif^uicd  like  the  leiTer  fort  of  £in/i £{{i, 
and  as  clear  as  a  FiOi's  Bladder.  This  Subftance,as  it  hath  been  juft  dow 
defcribed,  1  find  in  the^»// themfelves ;  which  I  take  to  be  the  true /iff 
Eggi :  It  being  obvious  to  the  Obfervation^that  wherever  this  is  uQCOverd, 
they  make  it  their  Bufmefs  to  carry  it  away  in  their  Mouths  to fecoreii, 
and  will^  after  you  have  fcattered  it,  lay  it  on  a  heap  again,  witbwbs 
fpeed  they  can.  I  obferve  they  lie  in  Multitudes  upon  this,  (if  I issf 
fo  call  U)  Spawn  of  theirs:  And  after  a  little  time  every  ODe  of  tbeft 
fmall  Adherences  is  turned  into  a  little  l^ermicle,^s  fmallasa  liiuM^^ 
difcerned  to  ftir.  But  after  a  few  Days  more^  you  may  perceive  a /«H( 
Motion  of  Flexion  and  Fxtenfijn^  and  they  begin  to  look  yellowifh  andhaiij, 
fiiapcd  very  like  a  fmail  Maggct :  And  fo  keeping  that  fliape,grow almol 
as  big  as  an  Ant^  and  have  every  one  a  black  Spot  on  them.  V^^M 
get  a  Film  over  them^  whitifh  and  of  anOM/jSEr^^e ;  for  which ReafoM 
fuppofe,  they  arc  commonly  called  Ant^^Eggs  ;  which  yet  (to  fpeakp 
perly^  they  arc  not. 

I  have  opened  many  of  thefc^vulgarly  call'd  i^nfi-Eir^r,  Imcanthckff« 
Ibrt,  (for  there  are  fome  as  big  as  a  What  Corn^  others  Icfs  than  a  l!;<C«) 
and  in  fome  I  find  only  a  Maggot  to  appearance  juft  as  was  defcribedbstott 

In  others,  I  find  a  Maggot,  beginning  to  put  on  the  fliapc  ofan/(*«k* 
the  Head,  with  two  little  yellowifh  Specks,  where  the  fi;ei ate deftp 
in  others  a  further  Progrefs,  and  furnifh'd  with  every  thing  to  complf^ 
the  Shape  of  an  Ant*.  But  wholly  tran/parent,  the  £/€ionIy  exceptcd,wte' 
are  then  as  black  as  black  Bttglts,  But  when  they  newly  put  on  tbisSbp^ 
1  could  never  dilcern  the  lealt  Motion,in  any  one  part  of  the  little  Ot^ 
whereof  the  Reafon  may  perhaps  be  the  Weaknefs  of  their  Fihes ;  forv^ 
a  little  more  time^  when  they  begin  to  be  brownifh^  they  have  Streop 
flir  all  their  Parts.  At  laft,  I  met  with  fome  of  thefe  reputed £^',v^ 
being  carefully  opened  by  me,I  took  out  of  feveral  of  them  every  ^^iP 
UA  and  compleat  Ants ,  which  did  immediately  creep  about,  amoog^ 
reft,  no  way  differing  from  many  other  Ants,  but  by  a  raorejfi<ii^f 
of  their  Limbs.  And  this  I  took  for  a  clear  Demonftration  of  whatli^> 
figned, which  was  toknow,that  the  Film  does  only  cover  the  ili^a«^** 
fhQ  isTrawforming  into  M  Ant,  andfit  to  Ihift  forhcrfelf.  ThcblackSpci 
that  is  at  one  end  of  every  fuch  reputed  Ants  Egg,  I  fuppofe  to  bs  C3tlc> 
of  the  Maggot.in  her  Transformation:  Since  after  it  puts  on  the  Shapso'** 
Ant,  ihQ  speck  is  quite  gone,  and  thewholeBody  of  the  ^if^purc» 
fmce  alio  this  Speck  at  the  end  of  the  faid  Egg,  lies  always  clofe  to  cfac> 
of  the  included  Ant. 

It  is  obfervable  how  upon  abreaking  upof  their  Jfjui^.thcymakeiti'^' 
buhnefs  immediately  to  carry  their  Yountj  out  of  fight  again ;  \rM  '^ 
fevcMl  forts  of  them  in  feveral  Places  and  Heaps;  the  which  if  you  f 
gle  again,  or  fcatter^you  Jhall,  laying  but  fome  bits  of  Slate,  or  the* 
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in  any  place  they  may  come  to  and  gee  under,  afccr  a  few  Hours  fee  all  the 

yermicUs  and  vulgarly  called  Eggs,  laid  in  their  feveral  and  diftin<a  Parcels.^ 
under  fuch  Pieces  of  Slate,  d^e.  Provided  the  place  be  not  lb  cold  as  to  chill  • 
their  Limbs  ,•  which  if  it  be,  by  being  brought  to  the  Fire,  they  wi!i  foon 
recover  their  Strength,  and  fall  to  their  bufiriefs  again,  of  I'ecuring  their 
little  Ones.  They  know  all  the  forts  of  their  Young  fo  well,  that  you  can- 
not deceive  them  though  you  may  with  Fine  Sugar,  Salt,  or  the  Crumbs  of 
very  JVJbite  Stale  Bread,  fcattered  in  the  Vfould,  where  their  firft  true  E;;gs 
are,  as  I  call  them,  be  mittaken  your  felf,  yet  the  Ants  will  nor,  nor  touch 
a  bit   of  what  is  not  their  own  Offspring. 

I  have  oblerved  in  Summer  that  in  the  Morning  they  bring  up  thofe  of 
their  Young  f  that  are  vulgarly  c^Wd  Ants  Eggs)  towards  the  top  of  the  Bank  : 
fo  that  you  may,  from  lo  in  the  Morning  until  ;  or  6  in  the  Afternoon^find 
them  near  the  top  ;  efpecially  about  one,  two,  or  three  of  the  Clock,  and 
later,  if  the  Weather  be  hot ;  when  for  the  moft  part  they  are  found  on  the 
South  fide  of  the  Bank.  But  towards  7  or  8  at  Night,  if  it  be  Cool  or 
likely  toRaio^  you  may  dig  a  Foot  deep  before  you  can  find  them. 

XXXVII.  Dr.  Htilje  in  Aug,  1670.  fent  me  thefe  Obfervations ;  "  BarcJ;/^;^^ 
^*  an  Ant  Hill  with  a  Stick,  and  then  cafl  Cicbory  Flowers  upon  it,  and  y ou  mite*. i^^i^f .. 
•*  (hall  fee  the  Ants  creep  very  thick  over  them  ,•  now  as  they  creep,  they  ^V^Tos"; 
'*  let  fall  a  drop  of  Liquor  from   them^  and  where  that  chanceth  to  light, 
"  there  you  fhall  have  in  a  Moment  a  large  red  Stain.    Sometimes  they 
'*  will  be  a  pretty  while  before  they  difcolour  them,  and  at  other  times, 
'^  they  will  do  it  fuddenly.    At  the  firft  I  guefTed  chat  being  vext,  by  ftir^ 
'^  ring  their  Hill,  they  might  thruft  their  Stings  into  the  Flowers,  and 
9^  thorow  them  convey  that  Sharp  Liquor :  but  by  hruijing  them,  and  rub-^ 
*'  bingthz  expreffid  Juice ^gsiintt  the  Flowers;  I  find  chey  will  be  equally 
^^  ft  aits  d.     Tis  a  thing  well  known,  that  ^»ri,  if  they  get  into  Peoples 
♦♦  Cloaths,  and  fo  to  their  Skin,  will  caufe  a  Smart  and  Tingling^  as  if  they 
*^  were  nettled  ;  which  I  conceive  is  done  by  letting  fall  the  forementio- 
«♦  ned  Cmofive  Liquor ,X2Li\\tt  than  by  Stinging. 

'^  To  what  fort  of  Liquor  to  refer  this  Juice,  I  know  not.    I  dropt  Spirit 
•^  of  Salt,  and  Oyl  of  Sulphur  upon  the  Flowers  ,•  but  they  did  not  caufe 
**  them  to  change  Colour.    I  likewife  put  S^A  of  T^rr^r  upon  them,  and 
^^  dropt  thereon  a  little  Spirit  of  Salt,  which  caufed  a  fui)icient  Fermentation  ; 
'*  but  prevailed  not  to  change  the  Colour  of  the  Flowers  in  the  leaft. 

"  This  Obfervation  holds  true,  not  only  in  Cicborj  Flowers,  but  alfo 
*^  Lark-Spur,  Borage,  and  all  others  of  a  Blue  Colour. 

Some  Years  fince  Mr.  Sam.  Fi[her  of  Sheffield,  made  me  acquainted  with 
thefe  Experiments,  viz.  '^  If  with  a  Staff,  or  other  Inftrumcnt  you  ftir  an 
"  Heapof  i4«/i,  (efpecially  Horfe-Ants)  fo  as  to  anger  them,  they  will  let 
"  fall  thereon  a  Liquor^  which  if  you  prefently  fmell  to,  will  twinge  the 
"  NoTe  like  newly  di (tilled  Spirit  of  Vitriol. 

**  A  Weak  Spirit  of  Pifmires,  will  turn  Borage  Flowers  red  in  2n  Inltant; 
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yineg($f  a  little  heated,  will  do  the  like.     Pifmira  iijtilfi  by  themrdrtf, 
or  with  Water,  yield  a  SfWit,    like  Sfirit  of  Vinegar^  or  rather  like  the 

'^  Spirit  of  Viridi  t/£rls  ;   Le^iput  into  this  5pin>,  or  Air  ^^refj  with  the 

^^  Animals  themfelves  being  alive,  maketh  a  good  Saccbarm  Situm  hi 
put  into  the  Sfirit,  affords  an  Afiringent  TmSure yZnA  by  a  Refttit'miCm 
Martis.     Take  Saccbarum  Saturni  thus  made,  and  diftill  it,  and  it  willtf- 

''  ford  the  fame  Acid  Spirit  again,  which  the  Saccbarum  Satumimit^ 
Vinegar  will  not  do  j  but  returns  an  inflammable  Oil  mi)xWater^  and  no- 
thing that  is  Acid.  Saccbarum  Saturni  tn^do  with  t;iriJie/£rf;,doch  the  fine 
("in  this  RefpeA)  with  that  made  with  Spirit  of  Pifmires.  When  yoQ pet 
the  Animals  into  ^4/er,  you  mud  ftir  them  to  make  them  angrj,  aodiboi 
they  will  fpirt  out  their  acid  Juice.  No  Animal  that  we  eTerdiSiiei 
(he  fpeaks  of  his  Brother  and  himfelf)  except  this,  yields  an  #ci^5^, 
but  conftantly  an  Urinous;    and  yec  we  have  diflilled  many,  bothflf 

•'  Fi(h  and  Infers. 
la  Dr.  Hulfei  Account,  where  he  faith,  that  Spirit  of  Salt,  miiOi  ^U' 

f  bur  dropped  upon  Cicborf   Flowers,  did  not  caufe  them  to  change  Colmr/\ii^ 

be  underftood  of  the  Flowers  entire  and  unbruifed:    For  any  blae Flof - 

ers  being  a  little  bruifed,  and  then  a  Drop  of  Spirit  of  Salt,  or  an?  o{bff 

*Acid  Spirit  let  fall  thereon,  will  turn  inltantly  red.    The  Reafon  iscb?!* 

ous ;  for  that  the  Leaves  of  the  Flowers  (as  all  the  other  parts  ofthePM 

being  invefled  ^vith  z  Siin  or  Membrane,  the   Liquor  drop'dtb<reoncafl' 

not  eafily  penetrate  it,  and  fo  commix  it  felf  with  the  Intericur  Jtit^ 

Pulp.     Hence  it  is,  that  if  thefe  Flowers  be  put  into  Cold  Vineier,  cfpcd>i' 

ly  if  the  Weather  be  cool,  they  will  not  change  Colour  for  a  coofiderahl« 

time;  but  if  you  heat  the  Vinegar,  they  will  change  immediately. 

^        ^^      2.  Having  obferved  that  a  Pifmire  bruifed  and  fmelt  to,  emits  aftfJ^Jp 

redt\Md{rg fiery  and  piercing  Savour,  liKC  the  Leaf  of  the  Herb,  by  Botani/ls caWi^ 

r Si'^Mu*  *"•'''?  broken  at  one's  Noftrils,  I  have  by  this  means  found  BnlnfiS,^^ 

ftcr.ibi^  *  1  (urpeA,  may  yield  an  acid  Liquor,  as  well  as  the  Pifmire;  andthattftjj^ 

"^^^        long  and  round  bdied  red  coloured  Julus  diftinguifhed  from  all  other JMirif't 

in  that  their  innumerable  Legs  are  as  fmall  as  a  Hair,  and  white,  aod^ 

going  they  are  moved  like  Waves ;  not  rare  amongft  dry  Rubbilh  i  ^ 

Scolopendra,  ours  being  an  Harmlejs  hfe&,   and  that  armed  with  Vi»^ 

Forcipes.    The  Body  of  this  Julus  being  bruifed  flrikes  the  Noftrils  exceed 

ing  fiercelj. 

S"An«T     XXXVlIL  Sep.  i.i^-ju  I  found  in  a  fanJj  DiV^A.*4j»il  about  a  Mile  »j 

i>r.Jft*r,r!an  half  from  Tork,  in  the  high  Road  to  London,  a  fort  of  exceeding &J» 

rw  ^iJ°"<'  P'>'^^'  (hy  which  Note  alone  1  think  they  may  be  fufficiently  diftingDiBf 

xxvu'S     from  all,  at  lead,  that  I  have  feen.)  Thofe  without  Wing5,wercofaip 

xxvir.      Tellow,  or  Flaxen^^nA  beingbroken  at  ones  Noftrils  they  emitted,  like  othci^j 

2n  acid  or  fowre  Scent ,  but  thofe  of  the  fame  Bank  with  Wings,  wcreO^| 

Bhck,  and  thofe  bruifed  and  fmelt  to,  emitted  ^fragrant  Smell  Vikc  i^^t^^^ 

And  an  Apothecary  in  Tyrk,  famous  for  his  Diligence  in  tbjmicalOffftfi^' 
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d  compare  them  (oofeeti  and  not  yet  made  known  to  him)  to  an  Excel- 

nt  BMif»m,  he  is  wont  to  prepare. 


■L 


I 
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vcl  Fila  mittunt }  ut  func  qui  l^r^bk*/ 

zntPrdtdsmJi  C2i\ifz  Texmnt  ^  f^^ 

r  vcl  Retiemla  Orticulata^  Numcro  IX.  hSi ,  b^^ 

j  I.  jlraneut  Subfiavus,  Alvo  paululutn  Acuminata  itiflexague,  M.Lii»er,  r. 

2.  Aruntus  rtifus,  Cruciger^  cui  ucrinque  ad  fuperiorem  Alvi  par-^'* ''  **'■ ' 

cem  veluc  Singula  T ubercula  eminent. 
;.  Aramut  Cinrntts,  PiAura  Clunium  in  j*.  fere  partes  divulfa^  iiC- 

que  plenis  admodum. 
4*  AfMtus  Fluvut^  4.  Albis  praster  Piifluram  Foliaceam^  in  Clune 

Maculis  infigoi  cus. 
f.    Araneui   mgricMs^   Clunibus  ad  Similitudinem  Jluetni  Folii 

piAis, 
6.  Aranius  ex  viriJi  Inauratut^  Alvo  prastenui  proceraque. 
y.  AfMntus  Cinerttis,  Sylvaruai  incola^  alvo  in  Mucrooem  faftigiata^ 

fytx  Tfiquetra 
8.  AranfusViridii,  Cauda  N/^ir  Pundis  fupernenotata,  ipfo  Ano 

Crcceo. 
y.  Aranems  Vnllus  Crueiger  in  alvo  plena, 
vel  PUgoi  Gkhatsi,  N.  IV. 
\o.  Aramtu  Variegatus^  alvo  Orbiculata. 
II.  Aranem  Rufus,  Clunium  Orbiculatorum  faftigio  in  modum 

SttlU  Radiaco. 
12  ^r4i9riii  PW/iiiS  Domeflicus. 
13.  Araueui  Cmereus  Macula  Nigra  in  fummis  Clunibus  inligniCuSj 

Minimus, 
vel  Telof  five  Linttamina.  N.  VUl 

Atdntus  Subfls'vu'^  Pilofus^  praslongis  pedibus^  Domefticus. 

15.  Araneus  Nigricans,  Prsgrandi  Macula  in  fummis  Clunibus, 
casterum  iifdem  oblique  virgatis^  Domefiicus. 

1 6.  Aranim  FaHgimus  e  Cravim^  infigni  CanJon  diftindus^  Cauda 
Bifurca. 

17.  Aromas  Sahflavus^  Nigricantiam  Macularum  Quadratarutn 
Catena  in  Clunibus  infignitus ;  item  cui  utrinque  ad  Clunium 
Latera  fingulx  obliquas  Virgute  Flavefeentes. 

18.  Aramus  Cinereai,  Maximus,  Cauda  Bifurca* 

19.  Aramus  Niger  ^ut  Cafiamus^  Glaber,  Clunibus  fummo  C4iyi/#r« 
interflindis. 

20.  Araneus  Cinereas,  MoUis,  ctti  in  alvo,  oblique  virgata,  Macula 
latiufcula  e  Nigra  rubtns. 

21.  Aramus  plerumque  LiviJutfme  uUa  PiAura  alvo  Acuminata, 
aut  iJeo  l^ibil  Texunt  (nifi  fiUrum  Ejatulatie  ac  Volatus  illorfum 
rpe<£let :  )  cum  tamen  alias  poflinc ;  pimirum  Telas  ad  Tutandum 

I  Fa  turn  aut  ad  Hjbsrua ;  fed  aperto  Marte  Mufeas  nnantur^  ar« 

'  que  ii func.  liiii  vel 


11:: 


I 


».  «^ 


ll 


(  794t  ) 
vtlLnpiJi&i,  N.  V.  Hivero^  cam  Superioribus  fm   plis  bb 

OchUs. 
21.  Arammsfiibnifti^  Parvus^  cf  ctflimo  Pede. 
2  J.  Aramus  CancrifwmU^  oculis  e  vhU  furfwrsfantthm.Ti^ 

pes. 
2f  Araneus  einerem ,  AWo  unduUtim  Pitfta^  iniigQUCr  Pfocert, 

Acuminata. 
2f.  Aramm  Fufcm^  aWo  oblique  virgata« 
26.  Arsnem  Niger ^  Svl^icola. 

vel  Pbalangia,  five  alTulcim  ingrediences^  N.  III.  Hi  vero  6  tas- 
I     tuai  OcuUs  habenc. 

Araneus  Cinereus,  five  et  Argento  Nigrc^ue  Vafias. 
Araneiit  SabfiMvus,  Oculis  Smaragdhis  }  item  coi  fccoDdan 
Clunes  ;.  virgulas  Crocea. 
29.  Araneus  fubruftis  e  Craven,  five  Ericetorum  fi?e  RspittO. 
vel  omnino  Nulla  Fila  miftnnt,  ut  funt  qoi  pleriqoe. 
LongifEmis  Tenuiffimifquc  FeMbuf  dooamur;  atqac  Hiiwrtaiii 

turn  Oculoi  habent  TeU^ue  five  BraehU  Digitdta.  N*  IV. 
;o.  Araneus  Rt^us,  non  Criftacoi^  Gregatim  vivem. 
;i.  Araneus  Ciner ens,  Criftacus. 

32.  ^rM«ifj  e  CanJido  Nigrcque  Vtihis,  Minima  Beftioii,  Syln; 

cola. 
J).   Aramus,  Vit  puto^  Coccineus,  yulgo  diStw,  a  Tom,  JhH^ 

l^^n  XL.  1. 1  have  difcover'd  that  all  Spiders  that  fpin  a  Thread,  (thofc  wbii 

xUii'Sl  we  call  Sbef  herds,  or  I^^  Lfg^V  Spiders,  never  do  J  are  the  Makers  of  ik* 
^wimmin'^  />»g  tbnads  in  the  Air  in  Summer, znd  c^ecially  towards  September,  fo  idd* 
^lT!B^Dr  wondred  at,  and  in  fuch  infinite  Quantities  every  where;  1  exadljr  oaAw 
.  Tiiso.  ^11  iiiQ  ^^yj  q(  Weaving,  u(ed  by  any  fort  of  them,  and  in  thofe  admim^ 
'^*  Works^  I  ever  noted,  that  they  ftitl  let  down  the  Thread  they  made oboi} 
and  drew  it  after  them. 

At  l^gth  in  nearly  attending  on  one  that  wrought  a  Net,  lfv9\i^ 
fuddenly  in  the  mid  Work  to  defift,  andtumtng  his  TaaimotfceWiol 

CO  dare  out:  a  Thcea.d,wuh  the  Violeace  and  Stream  we  fee  Water  fpoatoot 
of  a  Spring.  Thij  Thready  taken  up  by  the  Wind,  was  in  a  Moment cni- 
red  fome  Fathoms  long,  ff  ill  ilTulng  out  of  the  Belly  of  the  Animal ;  hjvi 
by  the  Spider  leapt  iocp  the  Air,  and  the  Thread  mounted  her  up  fwifilf 
After  thi^firft  Difcovery,  I  made  the  like  Obfervatioo  in  almoft  aft  the fet 
of  Spiders,  I  had  before  diftinguifhed  ;  and  t  fbond  ^c  Air  fifled  ^ 
youAgand  old,  failing  on  their  Threads^  and  undoubtedly  feizing  Ci«|| 
and  other  InfeSls  in  their  Paflage ;  there  being  often  as  maoifeft  ligfis  ^ 
A^ghtier^  9$  legs,  Wmgs  of  Fljes,  ^c.  on  thefe  Threads,  as  m  tbeir  A^d^ 
^«1qw« 

Ooe  tbiqg  yet  was  a  wander  to  me,  m%.  that  many  of  thefe  Threads^diK 
came  down. Kjuit  of  the  Air,  were  not  fiogle  but  fuarled,  arid  with  Complice- 
ble  woolly  Locks,  now  more  nqw  lefs,  atid  that  on  thefe  1  did  nocal»fly| 

find  Spiders^  though  many  times  1  had  found  two  or  three  upon  one  ^ 

•     ■        ~  ■  (iieiB 
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them ;  whereas  when  they  firft  flew  up,  the  Thread  was  ftill  Cmgle,  or  but 

licde  tangled^  or  it  may  be  thicker  in  one  place  than  another.    In  the  end 

by  good  Attention^  I  plainly  found  them  to  get  to  the  Top  of  a  Stalk  or 

Bought  or  fome  fuch  (ike  thing,  where  they  exercife  this  darting  of  TbreaJs 

into  the  Air;  and  if  they  had  not  a  mind  to  fail,  they  either  fwiftly  dfew 

c  up  agaioj  winding  it  upj   with  their  Fore*feet  over  their  Head  into  a 

Lock,  or  break  it  offfhort,  and  let  the  Air  carry  it  away.    This  they  will 

flo  many  times  together :  and  you  may  fee  of  them  that  have  Chains  of 

thefe  Locks  or  fnarled  Thread  before  them,  and  yet  not  taken  Flight. 

Again^I  found  that  after  the  firft  Flight.all  the  time  of  their  SaiHng,they 
tnake  Locks,  ftill  darting  forth  frefh  fuppliesof  Thread,  to  Tport  and  tail  by# 

It  is  further  to  be  noted,  chat  thefc  complicated  Threads,  are  much  more 
lender  than  our  Houfe  Wthi. 

In  Wint€f  and  at  Cbrifimaft,  I  have  obferved  them  bufy  a  Darting:  but 
'ew  of  them  fail  then,and  therefore  but  fingle  Threads  only  are  tobefeen. 
\ad  befidesithey  are  but  the  jfomg  Ones,  of  laft  Autumns  Hatch,  that  are  then 
employed;  and  it  is  more  than  probable,  that  the  great  Ropes  o{  Autumn 
ire  made  only  by  the  great  Ones,  and  upon  long  PafTages,  and  Summer 
^eather^  when  great  clumbers  of  Prej,  may  invite  them  to  ftay  longer 
ip. 

a.  I  have  feen  Spiders  (hoot  their  Webs  ;  Yards  long  before  they  begin  gyDnnuice. 
ofail;  and  then  they  will,  as  it  were,  fly  away  incredibly  fwifc.  Which  ^s^^p-^i^^J 
?h^nomenm  dothfomewhat  puzzle  me ;  feeing  fometimes  the  Air  doth  not 
nove  a  quarter  fo  faft  as  they  feem  to  fly.  Moftly  they  project  their 
[Threads  (ingle,  without  dividing  or  forking  at  all  to  be  leen  in  them, 
^omecimes  they  ftill  |hoot  the  Thread  upward,  and  will  mount  with  it  in  a, 
Linealtnoft  Perpendicular ;  and  at  other  times  they  projeA  in  a  Line  Parallel 
[O  the  Plain  of  the  Horizen ;  as  you  may  often  fee  by  their  Threads  thac 
run  from  one  Tree  to  another,  and  likewife  in  Chambers  from  one  Wall 
:o  another. 

I  confefs,  this  Obfervation  at  flrft  made  me  think,  that  they  could  fly  ; 
>ecaufe  1  could  not  perceive,  how  a  Thread  could  be  drawn  fo  parallel  to 
he  Horizon  between  two  Walls  or  Trees,as  abovefaid,unlefs  the  Spider  flew 
through  the  Air  in  a  ftraight  Line. 

The  way  for  forking  their  Threads,  is  exprefled  by  the  Figure.  What  Rea-  fg^^  ^^^1 
Ton  fiioulo  be  given  of  this  Dividing,  I  know  not,  except  that  their  Threads 
being  thus  winged,  become  better  able  to  fuftain  them  in  the  Air. 

They  will  often  faften  their  Tbreadsin  feveral  Places  to  the  Things  they 
creep  upon  ;  The  manner  is,  by  beating  their  Tails  againft  them  as  they 
:reep  along,  which  may  be  underftood  by  the  Line  a,  h.  By  this  frequent  . 
Bracing  inof  their  Thread  aqiong  the  Afperities  of  the  Place,  where  they  ^'^'  "^ 
creep,  they  cither  fecure  it  againft  the  Wind,  that  it  be  not  cafily  blown 
away  ,*  or  elfe  wbilft  they  hang  by  it,if  one  ftick  breaks,another  holds  faft, 
(o  thac  they  do  not  fall  to  the  Ground. 

liiii    Z  3:1 
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^y  Mr;  J.      ^.  I  had  the  firft  Notice  of  this  Darting  of  Spiders  from  Dr.  Hulfe, 

wiy,  lb.    ^hjgj^  ^^jj  j^Qj  long  after  communicaced  to  me  by  Mr.  Lifier;  nor  is  it 

any  great  >Vonder,  that  inqutdcive  Perfons,  applying  themfeWes  to  ob- 

fer^e  and  confider  the  fame  Subjeils^   (hould  make  the  fame  Difcove- 

ries. 

By— ih.     4.  Mr.  Lifier  intimates  in  a  later  Letter,  that  Mr.  Jfrsj  knew  nothing 

p.  1104.      of  his  having  obfenred  the  darting  of  Spiders,  no  more  than  he  knew  that 

either  Mr.  H^rsy  or  any  body  elfe  had  obferved  it,  until  fuch  time  as  he  oc« 

cafionally  fent  Mr.  fVray  a  Catalogue  of  our  EngUlh  Spiders^  upon  which 

SubjeA  Mr.  ff^raf  put  this  among  other  QueftionsI  whether  he  had  obfe^ 

ved  the  Darting  of  Spiders. 

Whence  it  appears  that  this  Obfervation  is  as  well  Mr.  Lfjfer*s  as  Dr. 

By  Dr.  Li-       y.  jf  take  the  Forking  of  fome  Threads  (for  Dn  Ht^lje  excepts  the  raoR; 

p.*^iifa! '  ^'  to  be  meerly  accidental,  even  as  it  is  to  our  Hair  :  Neither  do  I  think  that 
any  fuch  thing  is  defignedly  done  by  the  Animal,  and  for  as  much  as  I  have 
obferved.  Spiders  Threads  of  themfelves  are  exceeding  flick  and  fmooch. 
There  is  indeed  a  dividing  in  the  Projeftion  of  the  Threads  of  many  forts  of 
Spiders,  and  efpecially  among  thofe  which  we  diftingulQi  by  the  Name  of 
Lupi,  which  Tribe  is  moft  frequent,  and  par  icularly  delighted  in  Sailing, 
yet  this  Dividing  is  much  of  another  Nature  than  Forking.    Thefe  Lmfi 
will  dare  a  whole  Stamen  or  Sheaf  2it  once,   confifting  of  many  FiUmems  : 
Yet  all  of  one  length,  all  divided  each  from  the  ocher^  and  diftinA  until 
fome  chance  either  fnap  them  off,  or  entangle  them.    But  for  the  moft 
part  you  may  obferve,  that  the  longer  they  grow,  the  more  they  fpread, 
and  appear  to  a  diligent  Obferver  like  the  numerous  Rays  in  the  7#j/  of  a 
Blazing  St^r.    As  for  that  which  carries  them  away  in  the  Air,  fo  fwth  off 
hand,  it  is,  as  I  have  already  hinted,  partly  their  fudden  Leap,  and  panly 
the  length  and  number  of  the  Threads  projeded,  the  Stream  of  the  Air  and 
Wind  beating  more  forcibly  upon  them  :  And  thus  we  fee  a  Rope  chac  un- 
expe(!%edly  flips,   comes  home  with  a  Teeming  Violence,  and  partly  (and 
chat  much  too)  the  Poflure  and  Management  of  their  Feet,  which,  at  leaft 
by  fome  fort  of  them,  I  have  obferved   to  have  beeu  ufed  very  like  Wings 
or  Oars,  the  feverai  Legs  like  our  Fingers^  being  fometimes  clofe  Joynted, 
and  other  times  opened,  again  bent,  or  extended,  &c,  according  to  the  fe^- 
veral  Neceffities  and  Will  of  the  Sailer.    To  fly  they  cannot  htfiri&lj  faid« 
they  being  carried  into  the  Air  by  external  Force,  but  they  can,  in  cafe  the 
Wind  fuifer  them^  fleer  their  Gourfe,  and  perhaps  mount  and  defcend  at 
Pleafure :  and  to  the  purpofe  of  Rowing  themfelves  along  the  Air,   'tis  ob- 
fervable,that  they  ever  take  their  Flight  backwards,that  is,  their  Head  look« 
ing  a  contrary  waj^  like  a  Sculler  upon  t}^tTbames.    It  is  fcarce  credible  to 
what  Height  they  will  mount :  Which  yet,  is  precifely  true,  and  si  thing 
eafily  to  be  obferved  by  one  that  fliall  fix  his  E/e,  fome  time  on  any  part  of 
the  Heavens,  the  white  Wehs  at  a  vaft  Diftance  very  Jijiin&ly  appearing  fjorn 
the  jizMre  Sky ;  but  this  is  in  Autumn  only,  and  that  in  very  Fair  and  Calm 
Wtatber.  XLI, 
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XLI.  S.  Kdi  hiving  affirm'd.that  Creatures  reputed  venemous  are  indeed^^^.  j^^^.. 
no  Pojp^fs  when  fwallowed,  tho'they  may  prove  fo  when  put  into  IVounis^o^rjttioi  ^* 
Mr.  Nath.  Fairfax^  for  Confirmation  thereof,  alledges  Examples  or  feveraf  JjjJ^"^^** 
Perfons  well  known  to  him,  fhimfelf  alfo  having  been  an  Eye-witnefs  tODr.Ntciv    * 
fome  fuch  Experiments^  who  have    frequently  fwallow'd  SpiJers,   vcn  of^Jj^^'p'-"^^^ 
the  rdnkefi  kinJ,  withont  any  more  Harm  than  happens  to  Hens,  Robin-red-^ 
Bresjls,  and  other  Birds,  who  make  SpiJers  their  daily  Commons.    And' 
having  made  mention  of  fome  Men  that  eat  even  Toads,  he  adds,  that  tho 
a  TcadbQ  not  poyfon  to  us  in  the  whole,  yet  it  may  invenom  ontwardly; 
according  to  fome  parts  fo  and  foftirr'd,an  Inftance  whereof  he  alledges  in 
a  Boy,  who  (tumbling  on  a  Toad,  and  hurling  Stones  at  its  fome  Juice  from 
thebruifed  Toi^i/ chanced  to  light  upon  his  Lips,  whereupon  they  fwelFd, 
each  to  the  Thicknefs  of  about  i  Thumbs ;  and  he  neglefting  to  ufe  what 
might  be  proper  to  reftore  them,  they  have  continued  in  that  mifhapea 
lize  ever  fmce. 

XLII.  Mr.  Nath.  FjiV/Iix  relates,  thztz  Spider  bruifed  into  a  fmall  Glafs  r^  ir«: 
of  Water,  tinged  it  fomewhat  of  a  sky  Colour :  and  he  is  informed,  that  a  caoftskj.' 
Dozen  of  them  being  put  in,  they  would  dye  it  almoft  a  full  Azure.  ^,w!k^^ 

0.11.  p.ti9« 

XLllI.  Upon  theDiffeaion  of  a  Rattle  Snake,  which  was  fent  alive  from  5'ofV?',t. 
yirginia  to  Mv.  Hen.Loades,  a  Merchant  in  London,  Ifindbothits  external  [Jj^J^^'-J^J^ 
and  internal  Parts  fo  conformable  in  almofl  all  RefpeAs  to  thofe  of  a  f^iper,  f(«,  nTlili, 
that  I  have  taken  the  Lihertf  of  placing  it  in  that  Clafs,  and  from  the  Rattle  ^'  '^* 
which  fufficiently  differences  it  from  other  Serpents,  of  naming  it  Ki^^j 
taudifona. 

It  was  4  foot  f  hches\on%^  the  Girth  of  th^hodyxn  the  largeft  Place, 
i^hich  was  the  middle,  was  64*  Inches  y  the  Girth  about  the  Neck  j  Inches, 
Dear  the  Rattle  z  Inchei  ^xh^W^zA  flat  on  the  top  as  in  the  Fiper,  aud  by  the 
Protuberance  of  the  Maxilla,  fomewhat  reprefenting  the  Head  of  a  bearded 
Afrow,zt  the  Extremity  of  it  were  the  Noflrils  ,•  between  them  and  the  Eyes 
i>ut  fomewhat  lower,  were  two  other  Orifices,  which  I  took  for  the  Ears,^'*"*^'" 
but  after  found,  they  only  led  into  a  Bone  that  had  a  pretty  large  Cavity^ 
but  no  Perforation.  Fig  W9  ^ 

The  Eye  was  round,  about  ^  of  an  Inch  Diameter  :  There  was  a  large         '  ' 
Scale  jetting  over  the  Eye,  which  feemed  to  ferveas  a  P^/^e^m  for  defend - 
it  from  any  thing  falling  on  it,  but  I  could  not  perceive  'twas  capable  of 
:lonng,  though  inwards  it  feem'd  to  have  a  Memhrana  NlBitsns,  which  re« 
moves  any  Dull  chat  might  adhere  to  the  Eye. 

The  Scales  on  the  Head  were  the  fmallelt  of  any  ;  thofe  on  the  Back  lar- 
ger \  and  fo  proportionably  greater  to  the  biggeft  part  of  the  Body,  and  fo 
liminifhing  thence  again  to  the  fetting  on  of  the  Rattk,  all  in  Figure  fome« 
what  refembling  Parfnip^Seedsi    Their  Colour  was  various,thofe  on  the  H^aJ 

like 
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like  the  Colour  of  the  Feathers  on  the  Back  of  a  Green  Fsnei^  fpeckled  with 
(mall  bUck  5^^^ .whereof  there  were  4  larger  and  more  remarkable :  Thofe 
on  the  fiack  were  of  a  dark  FeuilUmon,  a  iUckznd  a  d^vkifh  yellow ^  and 
fpeckled^  making  a  curious  Chequer  or  Dapfling  on  the  Back  by  this  inter- 
mixture of  Colours ;  but  as  they  grew  nearer  the  Tail,  they  became  darfceri 
and  at  laft  almoft  black.  The  Scalet  on  the  Back  had  an  edged  rifingin  the 
middle^  which  was  flill  lefs  protuberant  as  they  grew  nearer  the  Sides^ 
where  they  were  flat.* 

The  Belly  feem'd  flat,  covered  with  long  ScaU%  of  a  jettowifh  Cdloui^ 
fpeckled  black.  From  the  Neck  to  r.he  Anus,  we  numbred  168.  beyond  the 
AnuiVittz  2  half  Scales,  thence  19  whole  Scales  of  3,  Hack  LeadC§kur,  with 
yellowiih  EJzes:  from  thence  to  the  Raule-,  6  Orders  or  Rows  of  fmaller 
Scales  of  the  /ame Colour.  The  Scales  of  the  Bellf  were  joined  to  each  other 
bvdiftim^  Mufcles ;  the  lower  TenJou  of  each  Mufcle  being  inferted  upoa 
the  upper  Edge  of  the  following  Scale,  and  the  other  Tendon  of  the  famp 

fig:o5.i/ji  Mufcle  inferted  about  the  middle  of  the  foregoing  Scale.  Thefe  Mj/c/ei 
were  more  flefhy  towards  the  Middle  of  the  Scale^  and  then  its  Fibres  did 
run  obliquely  afceofding.  To  each  fide  was  appropriated  a  Rib^  wbofe 
Point  did  join  with  the  Extream  of  it^which  muft  much  advantage  theufip 
Nature  feems  to  defign  them  for.  by  ftr^ngthning  them  to  perform  their 
Reptile  Motions ;  for  the  Scales  are  fb  many  Fcit,  which  betng  free  and  opca 
dovvnwardsi  they  thereby  take  hold  of  the  Ground,  and  fo  coDtrad  tbdr 
Body  forwards^  and  then  fhoot  out  again ;  and  fo  perform  their  Motioa 
Hence  it  is^that  oh  Rocks  their  Motion  is  much  quicker  thaa  on  the  Emi, 
or  P/tfim^b^caufe  here  they  bava  the  firmer  Fooiiog  j  hat  in  fofc  GrooDd| 
tho' their  Belly  be  flat,  yet  tliey  can  contrad  it  to  an  Ellipfis,  or  an  acute 
Angle^  that  fothey  may  take  the  deeper  Hold,  as  I  have  obferved  in  a 
Viper.  This  Coat  of  Armcnr  (for  their  Defence^  is  fo  curioufly  cootrivedg 
that  tho*  it  covers  the  whole  Body^  yet  by  its  frequent  Jointings  it  admia  I 
of  all  Motions. '  r,  '      ,   . 

Having. placqd  this  RJa^e  Snake  on  its  Back,  we  opened  it^  and  obfeivedi 

lig:20s.frr.  that  the  Tendons,  of  the  Abdominal  Aiafcles  made  a  Lines  alta,  in  the  ondl 
of  the  Scales  of  the  Belly,  where  likewife  did  run  a  large  Blood  VeiTel^a* 
riflngfrom  th/s  f^ena  drva,  towards  the  lower  part  of  the  Liver. 
The  Wind-pipe,  which  is  common  to  it  with  the  Viper  kind^  as  (boa  9 

^ig.aos^'^  j(  entecs  th^  Br^ft^  prefet^dy  meeting  with  the  Lungs,  confifts  only  di 
femi^annnlar  Cartilages,  which  being  joined  at  bot^  En£  to  the  Membraot 
of  the  Li»9^i  inwardly  is  quite  open,  and  immediately  tranfmits  the  Aires 
the  yeficnU  of  thQ  Lungs;  For  dividing  the  Wind- pipe,  we  perceived k 
eafily  extended  above  if  Inch  wide ;  whereas  before  it  meets  with  the  Lsef 

r£.ior>«*nhe  Cartilages  ace  ^nmtlar.  The  Tracbaa  or  fVind^Pips  was  20  Inches  loo^ 
l9mcM,naiin^  ;i>je4r  the  Beart,  and  Beginning  of  the  Liver,  and  reaching  si 
that  Part  of  the  Lungs  which  made  the  Great  Bladder.  The  CartiJMs  d 
th^  Trachea,  near  the  Beginning  were-f  of  anlnch^  but  toward  the  ^^i 
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>f  an  hcb,  and  lying  flattifii  from  End  to  End.    Thefe  Cartilages  were  not 
fo  diftindt  as  in  other  ^nimalt,  but  often  running  into  one  another. 

The  Lungs  begin  from  che  Thrpas  and  run  down  ;  Foot  in  length  ;  the 
upper  part  of  them  that  lay  in  the  fore  pan  of  rbe  Body  for  the  length  of  a^**^*^* 
Foot,  and  did  reach  to  the  Hiort^  was  made  of  fmall  Vificsdsy  or  Ctlls,  like 
the  Li$ngs  of  a  Frog  ;  but  from  the  frequent  Branchings  and  Chequer  of  the 
Blood  t^ejjels  there^  appeared  of  a  florid  red»  This  Part  tapers  proportional 
biy  to  the  Body  :  the  lowed  part  of  it  near  the  Heart  moderately  blown^ 
vras  in  Compafs  ;  4-  Tnebes,  a  little  lower^  for  the  fpace  of  4  Inebes^tht  cells 
gradually  difappeared,  fo  that  they  feemed  at  lad  to  form  only  a  ReticuUr 
Com f  ages  of  VahuU  eoHntVemos  on  the  infide  of  the  Membrme  of  the  Lungs, 
and  the  Compafs  of  the  greateft  Place  here^  was  about  6  4.  Imbes,  but  from 
thence  to  the  End  of  the  Lstngr^  was  only  a  IzTgciladJer,  without  any  Cellsyrig.iojjm 
compofed  of  a  thin^  but  a  flrong  tranfparent  Memham,  the  Compafs  of 
ivhich^  blown  as  the  former  was  8  4.  hcbes. 

The  LMgs  of  the  SaUmandrs  A^uatiea,  and  fome  other  Animals^  are  only 
two  large  bladders  ;  in  the  f¥eg^  Crocodile^  &t.  are  two  large  Lobes,  iill'd 
with  membtanom  Veficuldiy  ot  Celts.  Out  Ratthfyske,  ai>d  all  that  Family, 
cho'  they  have  but  one  Lobe  of  Lssngt,  yet  in  that  they  comprife  the  ^1  for- 
mer forts  ;  the  fore  Part  being  filled  with  numerous  VefiouU,  the  latter  an 
entire  large  Bladder. 

In  the  Lisnd  Tortoife  there  are  2  Lobeit  one  on  each  fide ;  but  thefe  are  fub- 
divided  into  feveral  others,  ac<;ording  10  the  Partitions  of  the  Ribs  that  are 
fixed  to  the  Sbett,  and  they  lie  chiefly  in  the  belly,  that  is,  the  loweft  Part  of 
che  Body.  But  what  I  would  remsfrk  Is^that  where  the  Bronchia  firft  enter 
thefe  Subditifions  'tis  Reticulcus,  then  they  form  a  large  Cavity,  fo  that  in 
rhefe  Animals ,  Where  the  Nixus  of  Reff nation  is  not  fo  frequent,  Nature 
provides  i  fufRctent  Stoit-houfe  for  this  lo  htcbHtty  a  ?4bulum  rif^,in  thefe 
larger  Bladders,   whence  'tis  diffienfed  according  to  the  Exigency  of  che 

Oeeonomia  Animalis,     t'or  the  Tortoife^  ^If^t  Rattle  Snake,  Frogs,  Toads,  &t. 

which  fleep  a  great  part  of  the  Year,  as  before  they  betake  themfelves  to 

this  Repofe^  they  take  in  their  Store  of  Food,  fo  perhaps  that  of  Air  tooj 

4  thore  confli^htiy  reqtiifite  Sup)l)y  of  Life.    For  when  thtis^  ftupidly  afleep^ 

and  (omettme^  to  all  appearance  dead^  it  may  be  quedicfted^whether  they 

:have  atiy  Motion  of  thofe  Parts,  which  is  required  in  drawing  in  fneA 

Air  in  Infpir^tion.    But  fmce  their  Life  here  is  fo  imperceptible  and  fmali, 

this  Stock  may  be  fufficienr,  the  Decay  being  fo  little.    So^  the  SaUtmdndra 

stf$atica,  thit  Kves  under  Water,  for  Lnngth^%  two  large  Bladders,  not  un  { 

likely  for  thir  Ke^f6n^thae  it  might  nbi  be  forted  fo  often  to  ratfe  it  feM  out 

of  the' Water  to  breathe  in  freQi  Air,  when  the ,  former  is  fpent  and  de* 

cayed.  '•.■•'•' 

In  a  Viper  I  lately  diiTe^d,  (Which  remained  alive  fome  Days  after  the 

Rkin,  and  moil  part  of  the  i^/cern  werd  feparated)  I  obferved  the  Lungs  all 

this  while  not  rifing  and  falling,  as  in  InffirstieHvttkd  Ex f station,  but  con* 

'  flam,  equally  extended  with  Arr^  and  thai  as  foon  9iU  dited*;  it  expired  and 

they 
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jiKey  fell.  But  the  Stomach  was  empty /and  I  doubt  not  was  fo  fome  cot- 
flde^able  time  before^  as  was  the  RMuUfrndkes  ,  which  for  4  Mmths  at  bit 
.  had  eaten  nothing,  fo  thai  altho'  chcy  can  live  fo  long  without  Food,  yet 
Nature  is  mighty  provident  in  fupplying  chem  with  Air,  in  bcfiowiDg  oo 
them  fo  large  Receptacles  for  receiving  it.  So  the  Efbmeron^thc  Silk^wM 
and  other  Buttgrfliu,  which  all  their  Life-cime,  when  in  that  State,  do  not 
eat,  or  take  in  any  Food,yet  have  their  Bronchia  or  Lungs  remarkably  large 
4ind  numerous  j  as  if  they  were  fufiiciem  alone  for  maintaioing  their  life, 
for  if  they  be  occluded  with  Oil,  or  otherwife,  they  are  ftrait  iuflocated 
and  die  convulfed. 

The  OefofbMgusy  or  Cula^  which  ferves  only  in  moft  other  Aoimalsfof 
tranfmitting  the  Food  into  the  Stomach,  feems  here  to  be  intended  by  Ni- 

vig.io;.i(r.  ture  for  fomething  more ;  for  upon  blowing  up  this  Part,  I^obferTedtw 
large  Swellings,  nor  was  the  true  Stcmttb  capable  of  that  ExtentionasthcK 
were.  1  he  whole  length  of  the  Otfofbagut  was  z  Foot  \\  Jnciii;  tbeieogdi 
of  the  proper  Stomach  ^  Incba,  lying  in  a  firaic  Line  with  the  Otj^tpi 

F.g.iorr.  ^^^  thicker  than  it,  having  a  remarkable  Coat  more  ontheinfide,ca/ily(l|- 
Ainguifhabie  by  its  Colour,  Subftaoce,  and  PAm,  and  jetting  over  the ioUe 
of  the  GulUt,  and  in  all  refpeAs  as  in  the  yiper.    From  the  PjUrm^^  l^^ 

Fig.aos:mi  ftreightned  again  for  7  loch,  and  then  formed  9  large  Inteftine,  vbichil- 
forded  a  pleaiant  Sight,  by  the  weaved  Ruga  of  its  inward  CoaC|Vhich Gif, 

Fig.  to«./A  after  fomc  fmall  Windings,ended  at  laft  in  the  Ri&um^  whofe  Capadtyvs 
much  lefs  than  the  former.  In  the  Stomach  and  Guts,!  obferfed  abaodaoce 
of  lumbrici  Tertes,  Which  is  a  Difeafe  yifm  like  wife  are  fubjeft  to.  1  ^ 
the  Swellings  in  thcGmHet  to  perform  the  fame  ufe  in  thefe  Animals  asne 
Crop  in  Birds  and  the  Patmcb  in  ^Utufeds ;  they  being  conveniem  Re- 
ceptacles for  retaining  what  Food  the  Stomach  cannot  yet  welllreceivejaiN 
here  it  feems  the  more  reqoifite,  (ince  they  feed  but  at  one  timeof  iheT<^ 
And  fmce  in  that  promifcuous  Food  they  take  in,  which  they  fwallo«»' 
ways  whole,  there  are  often  fome  Parts  unfit  to  be  digefted,  and  therebi^ 
to  be  returned  again,  the  iyulkt  here  being  very  long,  and  upon  tbatic' 
count  incommodious  for  this  AAion  j  Nature  has  provided  thefe  Swcliiif 
,in  it,  where  it.  may  be  refpited,  till  recruiting.}its  Force,  it  gives  the©*' 
nother  Lift,  and  upon  a  third  Lffprt,  at  laft  wholly  eje^  them.  Aflfl>i 
what  is  confidently  reported  by  many  be  true,thac  00  Occafjon  of  DaogOt 
.  they  receive  their  Young  into  their  Mouths,  thefe  are  fit  Places  for&^ 
.  ceiving  them* 

.  The  Food  before  it  can  prpve  AUmtnt,^  muft  be  comipu^Qted,  andbrobi 
in^  the  foialleft  Particles,  which  in  thefe  membranous  Stomachsi  I  canixt 
.  fee  how  ic  can  be  performed,  but  by  Corrofion.  A  principal  Menflroii 
in  doing  this,  I  take  to  be  that  Liquor,  which  is  difcharged  by  theGiis* 
.  that  are  feated  fome  at  the  Beginning  of  the  Tbto4t,  and  are  called  5^ 
'val^  or  juft  above  theSiomachof  Gizzard  of  Birds.and  called  the&ii»Ji 
or  iq  others  in  the  Stomach  it  felf,  and  called  the  GlanJulms  C0J,  andjucii 
1  take  the  InwprJ  C$a$  of  tfve  5$matb  Bof  our  iU;;/^  fyaiu    to  be.  ^^ 

C0' 
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'tis  difcharged  into  the  Guis^  which,  that  the  CbyU  might  not 

)}afs  off  with  the  Fdeca,  are  often  Convoluted^  or  Winding,  as  here  :  thatp(g;:o<i«f 
b  by  itnpeding  a  too  quick  Defcent  of  it  this  Way^  or  by  Falves^  a  Se- 
paration may  the  better  be  made  ;  and  then  the  F^ces,  as  ufelefs,  cannot 
quicker  be  difcharged  than  by  the  ReSum  ;  which  where  the  F^ees  are 
hard,  is  furniflied  with  a  itronger  MufcU,  the  better  to  help  its  Adion  ; 
and  luch  feem'd  the  ReSum  here,  and  the  Fasces  harder  than  ufuai  in  Vi« 
pers. 

The  Heart  was  placed  near  the  bottom  of  the  Tracbgea,  on  the  Right  fide  ,|^  jo^.  j^. 
of  it.    The  Length  of  it  was  i  4.  Inch,  its  Figure  rather  flat  than  round  ,- 
encompalTed  with  a   VerUariium^  and  the  AurieU  larger  than  the  Heart  it  »ig.io5>  < 
felf.    It  hath  but  one  Ventricle,  the  Valves  fmall  and  flefliy^  and  the  infide 
of  the  Ventricle  diftinguifh*d  by  4  or  j*  crofs  Furrows.     Why  Cbaras  ihould 
make  the  Heart  of  tYitVifer  to  have  two  Ventrichs,  I  fee  no  reafon :  I  (hould 
much  more  eafily  allow  a  double  Auricle^  one  at  the  Entrance  of  the  Vena  's-^^^'"^ 
Cava^  of  which  there  are  two  Branches  defcending^and  one  afcending;  the 
other  for  the  Arteria  Aorta  ^  which  has  two  afcending  and  one  defcending.     ^'x-^^^"*"*" 
A  little  below  the  Heart  lies  the  Liver,  which  was  about  an  Incb  wide^^^g  io;.«f 
in  the  largeft  Place  «  and  feem'd  divided  on  one  fide  by  the  Vena  Cava  into 
z  Lakes  of  an  uneqqal  lengthy    for  that  on  the  left  Side  was  about  10  In- 
ches^ and  that  on  the  right  Side  about  a  Foot  long.  Its  Colour  wasa  brown 
red,  and  its  ufe^  no  doubt^  for  the  feparating  the  Gall  that  was  contain- 
ed in  a  Bladder  feated  at  fome  Diftance  below  it*    This  Gall- Bladder  wa8p;^^o5.^ 
two  Inches  long.the  Colour  of  the  G^/Zcontained  in  it  a  Grafs^green^which 
(Weating  through  its  Coats^  had  deeply  tinged  all  the  adjacent  Parts  ;  the 
Tafie  of  itj  in  a  Viper,  which  feems  the  fame,  for  I  did  not  tafle  it  here,  was 
tirft  fait,  then  a  fweet-bitter.    The  Du^us  which  brings  it  from  the  Liver^ 
Is  obfcure,  and  hard  to  be  found  :  But  the  DuSns  Cyfiicus,  by  which  it  emp- 
ties it  felf  into  the  Inteftine,  is  evident  enough.    It  arifes  from  the  top  of 
^he  Bladder  j  fo  gently  defcending,  palTes  thro'  that  part  which  Cbaras  takes  ^^  ^^,  ^ 
br  the  FM^re^fi,  but  which  the  Ancients  caird  the  Spleen,  and  fo  enters  the 
beginning  of  the  larger  Inteftine.    In  Vipers  indeed,  the  Colour  of  this  Part^ 
md  Situation  fo  near  the  Inteftine,  feems  an  Argument  for  Cbaras  his  Con- 
eAure ;  but  here  its  Colour,  which  was  deep  red,  and  fuch  hitherto  I  have 
>bferved  the  fancreas  to  be  in  no  other  Animal,  as  likewife  its  Figure,  not 
preading,  but  more  compaA,  feem  to  favour  the  Opinion  of  the  Ancients.  • 
[  have  only  this  to  fay  of  it,  that  it  was  about  the  bignefs  of  a  laree  Bean, 
hat  it  adhered  to  the  Side  of  the  Inteftine  at  the  beginning  of  ir,  and 
hat  through  the  middle  of  it,  as  is  already  obferved,  the  Ducfus  Bilarius 

lid  pafs. 

The  Fat,  which  was  very  plentiful,  is  faid  to  be  ufed  by  the  Phyficians  of 

Mexico  with  good  Succcfs  in  the  Sciatica^  and  all  Pains  of  the  Limbs ,  and  for 

iifcuning  Preternatural  Tumours.    The  Membrane  it  adhered  to  I  take   for 

he  Omentum,  which  encompafTed  all  Parts  contained  in  this  lower  Belly  ; 

VoI.il  Kkkkk  and 
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and  was  joined  to  both  fides  of  the  Rih,  (o  running  to  the  ^8m,7^ 
forming  a  Bag  that  inveloped  the  Parts  here^  but  was  free  and  not  coojotn- 
cd  towards  the  Belh.  The  lower  Belly  I  call  it,  to  diftinguifli  it  fromthe 
reft  of  the  Trunk,  for  the  whole  was  but  one  continued  CavHi,  there  be* 
ingno  Partition  of  it  by  any  Diaphragm, 
fg.  v6.  The  tw0  Kiineji  which  lay  to  the  Back  on  each  fide  of  the  Sfit«,  butwi 
very  firmly  conjoined, were  about  7  Inches  long,chat  on  the  right  fidcfoii»» 
thing  longer  than  the  left,  and  about  ^  Inch  broad  each ;  And  though  the 
Subftance  of  it  fcems  one  continued  Body,  yet  it  is  plainly  diftingoifliablc 
into  fcveral  leffer  Kidneys,  for  chey  ought  to  be  reckoned  as  many  asthcre 
are  diftinft  Sy Items  and  Orders  of  f^efels,  which  according  to  the  Adm- 
tage  of  the  Body  of  this  Animal,  are  placed  at  length,  not  piled  on ooe ano- 
ther. As  I  remember,  in  one  of  the  Kidneys  I  numbred  zj,  all  very  cnri- 
oufly  contrivcd,and  with  an  inexprcffible  Beauty.  When  they  werefirftiaka 
out  of  the  Body,  the  whole  feemed  a  delicate  Compages  of  Ti/e/i,  anddic 
Intermixture  of  thofe  of  the  Blood,  with  thofe  other  white  ones,  that  arc 
the  Secretory y  compofed  moft  regularly  formed  Bodies.  In  the  FigDfC,thai 
on  the  left  (ide  reprefencs  the  upper  Superficies  of  the  Kidney^  wUcb  ap* 
pears  firft  in  the  Vife&ion ;  the  other,  the  lower  fide  which  lies  to  the  B^ci; 
in  both  there  are  two  large  Blood  Veflfels  running  down  each  fide,one  lUf* 
ked  nnn,  the  other,  where  the  Fkr  deferem  runs,  but  is  not  here  rcprclcnttd, 
and  from  thefe  arife  feveral  leffer  Branches,0M  at  fet  Branches,  which  con- 
oufly  fpreading  themfel?es  do  form,  as  it  were,  Ramificaticns  of  Tt^^*  ^ 
many  as  there  were  of  thefe  emulgent  VeiTels  (for  fo  I  take  them  to  be)  io 
many  Kidneys  were  in  each  ;  the  Interftices/^/^^  of  thefe  Blood  Veffel5,wff« 
filled  up  with  other  white  ones,  which  I  doubt  not  are  for  the  Stcraiad 
the  Urine,  and  on  this  fide  did  appear  more  numerous  than  onthe«te' 
But  'tis  impoffibleto  reprefent  theturious  Inter  weavings  of  both;  but  to 
in  the  under- fide  of  the  right  Kidney,  in  fome  places  they  appeared ino« 
diftina ;  for  ^Q  (hews  the  large  Bloed  Vejjel,  whence  arife  the  In^iti^ 
rrr  which  fpreading  themfelves  very  thick  into  the  Bodies  /i/  makcihci 
appear  all  bloody,-  between  which  for  a  little  Space,  there  appears  a  W 
Body  of  the  white  Secretory  VelJeU,  t!t.  The  ufe  of  this  Part,  in  all  iiwwj 
is  for  carrying  ofl[  the  Lixivial  and  fuperfluous  Seri^w  of  the  Blood,  wbij 
isof  fo  great  Confequence,  that  even  thofe  Animals  that  drink notatil 
or  but  very  little,  yet  by  Nature  are  furniflied  with  them,-  as  the  H^ 
Snake  may  be  thought.  When  the  Separation  of  this  Humour  is  madcia 
the  Kidneys,  'tis  conveyed  thence  by  the  Ureters  into  a  Bladder,  iftbc|(» 
trequent  Exclufion  of  it  might  be  inconvenient  to  the  Animal;  or,it« 

be  made  in  leffer  Quantity  into  a  Cloaca,  juft  at  the  Anus,  and  forobec* 
jected. 


F»j.2or. «» 


^7r.%^    ""'f'^'  ^^^  ^""  almoft  the  Length  of  the  Kidneyf,  being  a  coff- 
mon   Irunk  that  received  the  leffer  Branches,    that  went  to  each lio«'« 

^»and,  and  did  terminate  near  each  other  in  the  Ci^^^^^,  making  a «"'«» 

there ; 
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here  ;  for  our  Rdtth  Snah,  like  BirJi,  had  a  Ctofcs,  Which  in  the  Female 
^ir^  receiveithe  Orificei  of  the  Ureurs,  and  the  two  Uuri,  and  in  pare 
lay  be  faid  that  of  the  Rt&um  too,  which  had  a  Cpnnivtnt  V^lvt  that 
overed  it. 

Near  the  Verge  of  the  Ckaes^  we  obferved  two  other  Oriflcei^  which  Frg.2oiiii« 
semed  covered  by  the  folding  of  the  Slcin^  and  thefe  led  into  thofe  two 
\agt  which  I  have  taken  the  Liberty  to  call  the  Sant  Bags  \  One  of  them 
ras  about  an  Inch  long,  and  as  big  as  a  Goofe-Quill^  buc  taper  towards 
lie  End,  and  from  the  Colour  of  the  Liquor  it  contained,  appeared  dark- 
[h :  The  other  Bag  was  fomething  lefs.and  its  Colour  as  in  the  Viper ;  this 
>ifference,  I  fuppofe,  may  be  accidental.  The  Lijuor  included  in  them 
i^as  ibmething  crafs,  and  of  a  ftrong  and  very  unpleafant  Smell;  fuch, 
^ur  in  a  more  intenfe  Degree,  as  the  Animal  did  emit  before  Diifedion. 

I  fhall  here  add,  that  our  Cpwmcn  Snake  emits  a  far  greater  Fcstor 
which  lies  in  the  fame  Bags)  than  our  Adders  or  Vifers\  And  i  have  been 
old  by  Travellers,  that  (ome  Crocodiles  will  leave  a  ftrong  but  grateful 
^mell  behind  them,  which,  if  fo,  I  doubt  not  but  it  may  be  upon  the  fame 
!^aufe. 

Butufually,  tho*  this  Liquor  when  new,  and  in  great  quantity,  be  of- 
enfive  and  of  an  til  Smell,  (and  fuch  is  Civet  likewife,  which  is  nothing 
Ife)  yet  when  dry,  and  in  leiTer  Proportions,  it  may  prove  more  grate- 

al. 

Thus  the  Liquor  in  the  Seent  Bags  of  a  fVeafel  being  dryed  on  a  Paper, 
nd  kept  fome  time,  did  not  feem  unpleafant  to  me  j  but  rather  the  con* 
rary :  And  I  fee  no  Reafon  why  Pole-Cats  may  not  be  Civet^Catt^  though 
tiey  may  not  turn  to  that  Account.  But  in  a  Lyon  I  difieAed,  the  Li* 
[uor  contained  in  the  Seent  Bags  was,  in  the  Opinion  of  all  that  fmelt  it, 
fiuch  like  that  of  Oil  of  jinife,  or  Fennel*Seed  ;  which  was  almoft  the 
inly  Difference  I  could  find  between  the  Ljfon  and  a  Cat  ;  for  in  a  Cat  this 
Jquor  is  ill  Scented. 

The  Tefies  are  very  unproportionate  in  Length,  theRj^ht  being  z  j;  In- rig.ics  kh 
;bes  long,  the  Left  i^rlnch  long,  fcarce  fo  big  in  Compafs  as  a  Goofe  Quill. 
The  unequal  length  of  this  Part  Charas  takes  notice  of  in  Vipers  j  and  1  (hall 
idd,  that  the  Ovarium  of  the  Female  Viper  is  the  fame ;  for  that  of  one  (ide 
vas'as  big  again  as  the  other.  The  Colour  of  the  Teftes  was  White,  as  Is 
ifual,  and  fo  was  their  Subftance.  The  Vafa  Praparantia  had  nothing  un- 
:ommon  :  But  the  Deferentia  were  remarkable,  for  though  they  did  run  in  rig.  ug.  u 
\  ftraight  Line  almoft  from  the  Tefies  to  the  Penss^  and  did  form  no  large 
3ody,  yet  this  DuBus  was  fo  often  involuted,  that  were  it  unravelled  and 
sxtended  its  whole  length,  'twould  be  twice  as  long;  which  made  me 
hink  that  it  was  only  the  Extenfion  of  the  Epididynsis  i  for  the  whole 
rtflet  is  but  a  Congeries  of  curioufly  convoluted  Veffels  which  terminate 
n  the  Epididymis^  whofe  Continuation  makes  the  Deferens.  And  where 
its  Convolutions  are  many  upon  the  Body  of  the  Teftes  it  felf,  there  the  De^ 
Kerens  is  an  even  Duffus:  But  as  in  our  Subjed  it  making  no  fuch  Body 
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there  or  but  a  very  fmall  one^in  its  Parage  downwards  it  was  eiery  where 
crimpled,  and  about  the  middle  of  the  Kidnejs  often  convolDced.  Upoa 

f « 107.  J  ^^^  D'lffc&ion  of  a  Viper,  I  have  fince  found  that  they  were  comioncd  aloi^ 
the  Pf»i/,  fingle  where  the  Penii  wasfo^  and  afterwards  divided^  and  did 
run  to  the  end  of  each :  Nor  were  there  any  f^eficuU  Semmgta  orFn/iief 
here  to  receive  them. 

rg'*o6  i^.  There  were  four  Ptnes^two  on  each  flde^which  lay  Iheathed  in  the  Body. 
fo  that  upon  firft  opening  it  they  were  not  perceived^  but  only  tbelar^ 
Orifices}  where  they  were  drawn  in  as  a  Finger  of  a  Glove  may  beby  aThrd 
faltned  to  the  end.  But  having  protruded  them  by  a  Prcke,  they  appeared 
as  is  reprefented  in  the  Figure.  And  I  did  obferve  that  towards  theB«^ 
or  Root  chey  were  Tingle  of  each  fide,  and  that  here  they  were  thick  bdec 
with  Prickles^  whofe  Points  looked  backwards,  and  Were  very  iharp  aod 
feem'd^  efpecially  when  dry,  like  the  Subftance  of  the  hifiks  of  tHtifr 
Hog  :  but  hence  they  were  divided/and  did  form  two  round  Bodies  of  the 
bignefsof  a  fmall  Goofe^Quill^  about  ^of  an  Inch  long,  of  a  red  Colour, 
but  the  whole^  as  protruded^  was  above  an  Inch  long.  When  protrQdedji 
found  they  could  be  eaftly  retraded.and  drawn  in  by  the  help  of  lai]geMB« 
fcles^  that  were  faftned  to  them  and  did  run  along  under^  and  wereatUit 
infertcd  at  the  end  of  the  Tail,  at  the  fetting  on  of  the  firfl  Xii^/fc  j  which 
upon  the  Trial  was  fo  plain  that  we  need  not  doubt  of  the  ufe  of  them, 
and  I  (hall  therefore  call  them  RettM&^ts  ?enmm.  There  are  federal  Ani- 
mals that  have  no  Vinh  at  all,  but  Vafa  Dtftrentia,  as  moft  Filhcs.  AH 
^adrmpids  that  I  know  of  have  but  a  fingle  one.  Some  Birds  have  bot  one. 
Moft  others,  if  they  may  be  faid  to  have  any,have  two^  but  very  fliort.  In 
Crah^Lcbfiers,  &c.  there  are  two  long  ones^one  on  eachfide :  but  Effth^wm^ 
Lacbn, Shell  /mails,&e.9irc  Hermaphrodites^  and  have  the  perfed  Or|«wofb(Kk 
Sexes  But  wliere  the  Sex  is  fingle,  the  RattU-fnake  and  that  Family  hifC 
thefe  Organs  of  Generation  the  moft  numerous  of  any  I  have  hitherto  ffl« 
with.  But  why  the  Male  Rattle  Snake,  or  the  Male  Viper,  fliouldhafcfou 
Penes,  when  the  Feiw^fe  hu  hut  two  C/irerj  for  receiving  them,  fccmsadifr 
culty  to  me.  Amongft  many  Conjeaures  I  have  had  about  it,  what  fee© 
the  moft  to  fatisfy  roe,  is  this :  That  they  have  the  Penis  here  on  each  fide 
double,  or  Forked,  that  fo  being  entered  the  Uteri.hy  fpreading  themfclio 
like  the  Pythagorean  ¥•  they  may  the  better  and  more  firmly  be  retained  there 
/  .  J  J?^®  performed  their  Duty.  And  this  too  feems  one  ufe  of thc/fl- 
/«  or  BrifiJes,  towards  (he  Root  of  them  ;  for  having  their  Poinrs  lookiof 
i^ackwardi  when  once  they  have  entred  the  Tudendum,  tliey  muft  needs  lock 
them  in,  and  retain  them  there,  till  fuch  time  as  the'  parts  being  tired  d 
labhding,  have  leave  to  retreat.    For  in  Animals  that  have  no  VtficuU^^ 

ailcklv  ml!l'?"r^'^'''u'  ^^"^  ^'^'''  ^^  '^««*  ^h^^  fo  ^he  Seed  which  cannoc 
t^Ao^V.}^^^^^^  f*"^"^  theT^A.;  but  where 'tis  before, 

mu ft  exoei  2^1 ""'  ^^'^'^^  '^""'^  '"^^  ^'^'^^  '''  '^^n  over ;  but  when  they 
^^o]\^^^^^  ^/  '^"'^  ^  fl"«8'fl^  Defcent  of  it,  Nature  mate 

Provifion  for  the  more  convenient  performSig  it.  So  in  Dogs  which  ha.eno 


VsficmU  SeminaUs,  near  the  Rcct  of  the  ionf  Tenh  there  is  a  large  Body  made 
up  of  an  abundance  of  Cells  and  Veflfels  .•  which,  upon  the  rufhiog  in  of 
the  Blood  and  Spirits,  is  fo  mightily  extended  and  fwelled,  that  it  forcea- 
biy  keeps  him  in.  till  fuch  time  as  the  Impetut  be  over,  and  the  part  fub- 
lides.  So  the  Lump^fifh  on  it's  Breaft  has  a  large  round  Body  curioufly  con« 
:rived,  tike  the  Tail  of  a  Leeck,  or  the  Acetabulum  of  the  Voljfus^  by  which 
t  can  firmly  adhere  to  the  Females,  and  fo  by  this  means,  tho'its  Vtnis  be 
rery  (hort,  yet  be  able  to  perform  a  Coitus.  Cats^  Lyons,  &€.  which  have 
likewife  very  (hort  Tenu^  that  they  may  the  better  cling,  are  forced  to 
nake  ufe  of  their  Teeth  and  Claws,  and  from  the  Pain  of  thefe,  hot  from 
he  fcaldingof  the  Seed,  come  thofe  fierce  Shrieks  and  hideous  Yowlings, 
Therefore  in  our  Rattle  Snah,  (where,  as  we  have  obferved,  there  are  no 
Veficula  and  where  the  Vas  Deferens  is  all  along  crimpled  and  winding : 
ind  fo  upon  both  Accounts  muft  be  thought  to  be  long  in  Coition)  the 
Contrivance  and  Strudure  of  thefe  Parts  feem  very  reguiHte.  For  al« 
;hough  in  this  Adion  they  twift)  their  Body,  which  may  be  fome  Advan^ 
:age  too,  yet  not  fufficient  alone :  for  otherwife  upon  a  little  occafion  the 
Parts  would  be  apt  to  flip  out^  which  now  they  cannot,  being  Forked  and 
Hooked  in  too  by  the  Aculei  or  Briftles.  'But  the  Deferentia  being  continu- 
ed to  the  end  of  the  Penis  do  likewife  (hew  this  muft  be  the  ufe  of  them. 
But  chat  the  Female  may  receive  no  Injury  by  thefe  Spines,  Nature  has 
nade  that  Part  of  the  Uteri  which  they  enter,  ftrong  and  griftly  ;  as  we 
>bferved  in  a  Viper ;  and  that  the  Male  too  might  not  be  harmed  by 
in  over  Extention  of  thefe  Parts,  thofe  ftrong  Mufeles,  which  ferve  for 
letrading  and  Drawing  them  in,  do  likewife  lecure  them  in  this  refped 
oo.  It  may  be  like  wile  confidered,  fmce  they  are  naturally  fo  cold  and 
^rigU,  whether  thefe  AeuUi  may  not  ferve  to  incite  them,  and  ftir  them 

p. 

The  Head  was  but  fmall,  yet  the  ReSus  was  very  large.  The  Tongue,  pig  jop;  t. 
n  all  refpeds  like  that  of  a  Viper,  was  compofed  of  2  long  round  Bodies, 
ontiguous  and  joyned  together  from  the  Root  \  of  its  length,  with  great 
Lgility  they  could  dart  them  out,  and  retraA  them  again;  and  tha^ 
»art  which  appeared  out  was  of  a  black  Colour,  whereas  that  which  lay 
heathed  within  was  red  ;  for  'twas  faftened  below  the  Throat,  and  thence 
vas  covered  with  a  Vagina  or  Sheath  to  the  place  where  it  iffues  out^ 
vhich  was  near  to  the  end  of  the  Larjnx}  and  for  the  better  Ejaculation 
fit,  the  under  Jaw  too  was  here  divided,  leaving  a  confiderable  fpace. 

For  if  it  were  conjoyned  as  in  other  Animals,  and  befet  with  Teeth,  they 
vould  be  ape  to  injure  tht  Tongue;  or  at  leaft  it  might  prove  incommo-^ia*  3^0;*' 
[ious  to  the  ufe  'tis  defigned  for,  which  in  part  I  fuTped  with  Cbaras  to 
»e  for  catching  Flies,  and  fuch  fmall  Creaxures  they  have  a  mind  to  de- 

our. 

Over  the  Tongue  i\d  lie  the  Larynx;  not  formed  with   that  Variety  of  r^  10^./ 
'artilages  as  is  utual  in  other  Animals,  but  fo  as  to  make  a  Ruine  or  Slit, 
or  Receiving  or  Conveying  out  the  Air.    Nor  was  there  any  Epiglottis  for 

preventin  g 


(  2o6> 

preventiag  other  Bodies  from  flipping  in ;   this  being  fafficiently  pro- 
vided for.  by  the  ftrift  Clofure  of  them :  And  the  Air  paffing  only  through 
(uch  a  llit^  without  the  Contrivance  of  other  Partt  for  modulating  ir, 
can  only  make  fuch  a  Sound  as  we  obferve  in  their  Hifling. 
v\z.to9€ch     The  Jeetb  are  of  two  forts,    i.  The  LelTer  which  are  feared  in  each 
Fg  im^^'J^^i  andfervefor  the  Catching  and  Retaining  the  Food.    2.  ThcPoy- 
¥g.  111.    fonou?  Fangs  which  Icill  it,  and  are  placed  without  the  upper  Jaw.     They 
are  all  Canhi  or  Jpprebenfores :   For  fince  they  do  not  chew  or  bruife  their 
Food^  but  fwallow  all  whole  as  they  meet  with  it^  there  is  no  need  of  Mm 
lares.    Of  the  firft  fort  of  Teetb,  in  the  lower  Jaw  there  are  two  Rows  on 
each  fide ;  five  in  a  Row^  the  inner  leffer  than  the  outward,    fo  that 
F'g  110.  ;  that  there  are  here  twenty  in  all.    In  the  upper  Jaw  are  but  fixceen,five  on 
F'ij.  iio,f  each  fide  placed  backwards,  and  fix  before  :  thefe  do  no  harm.    The  Fangs 
are  placed  without  the  upper  Jaws,  towards  the  fore  part  of  the  Mouth^not 
fattened  to  the  Maxilla,  as  the  other  Teeth :   but  the  two  outmoft  and  larg- 
eft  Fangs  were  fixt  to  that  Bone,  which,  if  any,  may  be  thought  to  be  the 
Eaf-bone.    The  other  Fangs  I  could  not  perceive  were  fattened  to  any  Bene, 
but  to  Mufcks  or  Tendons  there.    Thefe  Fangs,    or  larger  Teetb,  were  not 
to  be  perceived  upon  firft  opening  the  Mouth,  they  lying  couched  under 
a  ttrong  Membrane  or  Sheath  ;  but  fo  as  did  make  a  targe  Rifing  there  on 
the  outfide  of  the  lelTer  Teetb  of  the  Maxilla,    but  at  pleafure  when  alive 
they  could  raife  them  to  do  Execution  with  j  not  unlike  as  a  Lyon  or  a  Cat 
does  its  Claw.    Thefe  Teetb  were  hooked  and   bent  like  the  Teetb  of  a 
Barbarojfa :   buc  fome  of  the  fmaller  of  them  were  bent  at  Rigbt  AngUu 
On  each  fide  we  met  with  about  fix  or  feven,  but  not  placed  altogether  ft> 
exadly  as  in  the  Scheme.    In  all  thefe  Teetb,  efpecially  the  larger,  we  took 
notice  of  a  pretty  large  Foramen,  or  hole  cowards  the  Root  of  it,  and  to- 
wards  the  Point  there  was  a  plain  vifible  and  large  Slit,like  the  cut  of  a  Pen 
(loping;    and  that  part  from  the  Slit  to   the  Root  was  perfeiftly  hollow: 
which  firft  of  all'vvas  difcovered  to  us,  by  prefting  gently  with  our  Finger 
the  fide. of  the  Gum  •  for  then  we  did  perceive  that  the  Poyfon  did  readilf 
arife  through  the  Hollow  of  the  Teetb,  and  iflued  out  of  the  Slir. 

This  Poyfonous  Liquor  I  obferved  co  be  of  a  Water  Colour  lightly  tinged 
Yellow.  What  the  Poyfon  of  Serpents  is,  and  how  it  produces  its  dire 
EfFeds,  has  been  of  late  contefted  between  S.  Redi  Sz  M,  Cbaras.  *Tis 
Redh  Opinion,  that  the  yellow  Liquor  contained  in  the  Vcficles  of  rhe  Gmm 
of  Vifers,  is  the  only  and  true  Seat  of  the  Poyfon  j  that  this  Juice  is 
not  Venemouj,  when  taken  in  at  the  Mouth ,-  but  that  it  is  fo  when  let  into 
Wounds,  whether  it  be  ufed  when  liquid,  or  after  it  is  dried.  But  M-  CAj- 
ras  wholly  oppofes  this,  and  afTerts,  that  the  Pojfon  is  no  where  but  in  her 
inraged  Spirits }  and  that  this  Yellow  Juice  is  nothing  but  a  meer  immacsmt 
Saliva. 

But  theFabrick  of  the  Teetb,  (fhcy  being  thus  Hollow,  and  having  that 
large  flit  towards  the  end,  and  this  Juice  fo  readily  and  naturally  ilfuin**' 
through  thera)  feems  to  me  to  argue,  that  Nature  defigns  it  for  other  ufcs 
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rhan  Nourifhment ;  for  if  fo,  by  giving  them  To  Iai;ge  a  Vent  (be  would  be 
Tuftrated  of  her  end.    But  they  being  fo  (harp  and  ftrong  at  the  Ends,  and 
:he  SHc  too  placed  cowards  the  back,  not  infide  of  the  Tooth*  what  can  be 
nore  conveniently  contrived  both  for  making  the  Wound,  and  infunding 
;he  Poifon  ?  For  if  the  Slit  was  inwards,by  the  Itruggling  and  withdrawing 
3fthe  Animal zS^ixiitdf  the  S!it  would  be  apt  to  be  ftopt  and  occluded; 
ind  the  defcenc  of  the  Poifon  prevented :  But  being  thus  formed,  it  gives  a 
greater  Advantage  for  its  hfuficn.    Thus  the  Scorpion,  the  Bee,  the  Entmet^ 
lay  the  Sting  of  a  Nittle^  ac  the  fame  ttme  they  make  a  Wound,  they  leave 
>ehind  them  a  drop  of  Liquor,  which  excites  thofe  dreadful  Sjtmptcms : 
(Vhereas  the  Wound  without  it,   would  be  inconfiderable.     And  what  has 
bme  Weight  with  me  (contrary  to  the  Sentiments  of  M.  Cbarasoi  the  In- 
locence  of  this  Liquor)  is  a  Relation  I  had  from  an  intelligent  and  know« 
ing  Perfon,  who  informed  me  that  being  in  the  InJia,  there  came  to  ium 
md  his  Company  an  Indian  with  feveral  forts  of  Serpents,  and  offered  to 
hew  them  fome  Experiments  about  the  force  of  their  Poy  Ion,  and  the  dif- 
ference of  them  ;  and  that  this  Pradiceis  Common  with  them.  Having  there* 
'ore  puird  out  a  large  one,the  Indian  told  him  that  this  would  do  no  harm  ; 
herefore  making  a  Ligatttre  on  his  Arm,  as  they  do  in  Letting  Blood,  he  ex- 
x>red  it  naked  to  the  Serpent,  having  hr(t  whipt  and  irritated  him  to  make 
lim  bite  it.    The  Blood  that  came  out  of  the  Wounds,  made  by  his  Teeth, 
le  gathered  with  his  Finger,  and  laid  it  on  his  naked  Thigh  till  he  had  goc 
lear  a  Spoonful-     After  this  he  takes  out  another  call'd  Cobras  de  Cabelo, 
^hich  was  lefler,  and  inlarges  much  upon  the  greatnefs  of  its  Poyfon  ;  and   . 
o  (hew  them  in  part  an  Inftance  of  it,  grafping  it  about  the  Neck,  he  ex* 
ireffes  out  fome  of  the  Liquor  in  the  Baggs  of  the  Gnms  about  the  quan* 
ity,  as  bethought  ofi-aGrain,  and  this  he  puts  to  the  Coagulated  Blood 
m  his  Thigh  ;  which  as  foon  as  mixt  with  it  ftreight  put  it  into  a  great  Fer- 
nentation,  and  Working  like  Barm  changed  it  into  a  Yellowilh  Liquor. 
The  fame  has  been  likewife  obferved  by  others,  and  does  feem  to  give  us 
ome  Light|  how  'tis  that  this  Poyfon  ads,  and  confirms  the  known  Obfer* 
'ation,  that  the  biting  of  a  Fiper  will  caufe  the  Telloip  Jaundice.    A  prefenc 
Antidote  for  this  PoiTon  is  faid  to  be  the  Snake  Stone ,-   Pierre  de  Cohrof  dt 
labelo^  'tis  caird  by  th^Tortrnguefef  and  is  famous  all  over  the  Indies }  'tis 
lefcribed  by  Garciof  ab  Horto,  by  Kireher  and  others,  particularly  by  Senior 
ledi  who  renders  very  much  fufpei9:ed  the  Relations  that  are  commonly 
lad  of  its  great  Force  and  Vertue :  £ut  that  it  does  not  always  fail,fpme  Ac^ 
:ounts  I  have  had  of  Perfons  relieved  by  it  here  in  England  have  convinced  p;^,^^ 
ne.    One  inftance  is  remarkable  that  was  told  me  by  an  Eminent  Phyfi-  xlviu.  ^* 
iian  in   London,  of  a  Perfon  near  the  Town  that  was  bit  by  a  Viper ;  his 
iand  and  Arm  foon  fwetled  with  great  Extremity  of  Pain  :   But  upon  the 
Application  of  this  Stone  for  one  Night  both  were  airwaged,and  he  thought 
)imfelf  well,  and  took  off  the  Stone,  which  did  (till  firmly  adhere.    But 
lot  long  after  his  former  Symptoms  violently  returning,  he  had  recourfe 
:o  his  Antidote,  and  then  fuffered  it  to  continue  there  till  ic  fell  off  ic  felf, 

and 
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and  fo  vtM  cured.  One  Tryal  I  formerly  made  my  felfi  in  i  Pate 
troubled  with  the  G^ut  in  her  Stamscb ;  hating  removed  ic  thence,  it  fdi'l 
her  Toe  i  but  (he  being  impatient  of  the  Pain,  that  I  might  feem  to  do 
fomethingy  and  to  hinder  her  ufing  abundance  of  MediciDes,«hidievtr]f 
Body  warlike  toadvife  her  to,  and  might  be  apt  to  ftriiLe  it  to  her  $«)• 
mach  again,  I  thought  of  this  ;  holding  the  Stone  therefore  in  my  Hio^ 
and  without  acquainting  her,  I  put  it  near  the  Joym  where  her  Piiflta 
moft ;  and  being  very  near  it,  I  perceived  it  move  out  of  my  Haod,  aol 
readily  adhere  to  the  Part.  Soon  after  (he  acquainted  me,  that  (he  Tcry 
fenfibly  perceived  a  great  drawing  and  trickling  all  down  berLegaoi 
Thigh,  and  afterwards  owned  an  Abatement  of  her  Pain.  In  Pr/iw 
Swtllingi  very  probably  it  may  be  of  ufe. 

vikiio.<:     Amongft  the  Bones  of  the  Head,  I  obferved  that  the  Cruafiia  here n 

'entire,  and  without  Sutures:  only  where  fome  other  Bones  were  ipyoei  to 

them  j  as  forwards  over  the  Noftrils  were  two  fmall  Bones,  tovbidi  woe 

fig;tie^  i  fattened  the  dnttiUges,  or  rather  Boms  which  divide  the  if^t^  Theoilifir 
Bona  Teemed  admirably  contrived  for  the  great  Extenfion,  and  vi<icfli8| 
of  the  MaxilU :  Which  feems  a  great  Provifionof  Nature  j  f or  iioce  it  w 
fwallow  all  things  whole,  and  its  Head  is  but  fmall,  without  thisiDoftJ^ 
cbsnscsl  Contrivance  it  were  impoffible  to  do  it.  The  upper  Ji«  fpivuj 
was  joyned  to  the  Bone  that  receives  the  Poifonous  Fm^i  ;  andwUcbW 

Fig.  aof.».  ^  l^rgc  Cavitf  in  it,  which  opened  outward,  and  was  thought  to  be  tbcf^^ 
men  of  the  Eur :  but  inwards  we  obferved  no  Perforation  for  a  N«rv^<i^ 

F%.aio.<#|^f5  ihere  might  be  one  that  comes  to  it  under  that  ^tw  which  coDJojftf 
it  to  the  Cfsnium.  This  AttkuUtion  feema  advantageous,  both  for  the  Mi* 
tknoi  the  Fsngs^  which  lie  fometimes  couched,  fometimes erefted,  «s 
the  Jaw  too :  but  its  principal  and  moft  remarkable  Advantage  forii* 
lowing  large  Bodies,  is  the  curious  Articulation  of  the  M4HilU  backvait 
to  the  Cranium  by  2  bones ^  which  from  their  ufe  (fince  we  know  ooNaiK 

F«iio.«itodiftingui(h  them  by;  we  (hall  call  Maxillarum  Dilatores.  Theirlbpj 
bignefs  and  aptnefs  for  this  Motion  will  readily  enough  be  conceite<ljf 
the  Ejfe  in  obferving  the  Figure.  For  the  lower  Jaw  being  not  coDJoy&c^^ 
the  Mentumy  as  is  ufual  in  other  Animals,  but  parted  at  agoodDiA^! 
upon  the  receiving  a  large  Body,  as  the  Memkrane  here  to  which  thq^ 
fattened  eafily  extends,  fo  by  lifting  up,  as  alfo  by  bringing  thefe  1^ 
more  to  a  ftraight  Line,  it  mu^  needs  confiderably  widen  the  Mmdf 
Mouth  :  and  for  this  Caufe  too  they  are  made  two,  not  one/or  perforinB[ 
this  Motion  more  eafily.  T)[As  Articulation  oitht  Dilatms,  which  is v0| 
curious,  with  the  upper  and  lower  Jaw,  makes  thofe  Frotuheronta^^ 
^^.^  Head,  which  we  likened  to  that  of  a  Bearded  Arrow.  The  lower  Ja*» 
*•*'•'•  each  fide  was  oompofcd  oii^obones^  as  appcarsin  the  Figure,  but  fiW 

Fis.iio.uconjoyned.  The  Fore  ^019^  was  for  receiving  the  fmall  Teetb,  thebuK» 
towards  the  Articulation  grew  broad  j  as  likewife  did  the  ^^ne  of  the  uppB 
Jaw  anlwerable  to  this  place  in  the  lower.    But  this  upper  Jaw,  towards^ 

F.g.110.  ^p^ji^^^^  p^^g^  divided  into  two  Bones  j  one  was  faftacd  to  the  Bemff^ 
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V$jfontu$  Fang  outwards  i  the  other,  which  rcccired  the  fmall  Tetth,  was 
inferced  into  che  fame  flone  more  in  Awards. 

The  Vtrttbra,  according  to  the  whole  Figure  of  the  Body,  were  fnialleft 
towards  both  Excrcams,  and  largeft  in  the  middle.  From  the  Neck  to 
the  Anm  there  were  as  many  obferved  as  SeaUs  on  the  PsiUy^  viz,.  i6i.  but 
from  the  Anus  to  thefetting  on  of  the  Rattle,  29  more  in  Number  than  the 
Scalif. 

The  former  Vtrtebra  had  a  flat  upright  Spine  towards  the  Back  ;   and  a        ^  ^^ 
flender  round  Oblique  defcending  one  inwards  to  the  Belly.     To  each  r^r-  •«•*'** 
ttbrdt,  befides  thofe  Spines  juft  mentioned,  there  were  other  Prccfjfm's  for  the  ri^,  tn\td 
advantage  of  fetting  on  che  Ribs,    and  che  Articulation  with  one  ano* 
ther:  But,  what  was  moft  remarkable,  the  round  Ball  in  the  lower  Parc^'*"^*^'  • 
of  che  upper   ytrtebra,  which  enters  a  Socket  of  the  upper  pare  of  the 
lower   Vtrttbra^    like    as  che   Head  of    the  0/  Fitmcris   does    the  Acttabu* 
lum  of  the  Oi  Ifcbiii  by  which  Contrivance,  as  alfo  che  Articulation  with 
one  another,  they  have  that  free  Motion  of  Winding  their  Bodies  any 
ways.    The  Ribs  in  the  Neck  were  fmall,  but  larger  towards  the  middle 
of  the  Body,  where  they  were  about  2  Inches  long  ,*    but  cowards  che  Tail^'S-  ^>)^^ 
(hey  grew  lelTer  and.  fliorter  again  ;    and  did  all  terminate  at  the  begin- 
ning of  che  Scales  of  the  Belly.     In  the  Vertebra  of  che  Tail  inwards  there 
were  a  Spines:  Whereas,  in  che  ocher  rcrr^^r^  there  was  buc  one,*  as  like- 
wife  chere  were  here  Traniverfe  flender  Procefus^s,  fomeching  Analogous  to 
Ribs.  ' 

To  the  lad  Vertebra  of  the  Tail  was  fattened  the  Rattle;  in  ourSubjeftFig  n.it 
there  was  but  five,but  fome  others  feemed  to  be  broken  off     That  next  the 
Tail  was  of  a  Lead  Colour,  the  others  of  a  Cinericious.    'T\s  well  defciibed 
by  Dr.Gfev^i  in  his  Mufgeum  Reg,  Soc.    This  Rattle,  according  to  Gulielmt 
Tifo  C^nd  I  know  no  other  ufe  of  it)  was  given  by  Nature  to  chis  pernici- 
ous Animal,  ut  illius  Somtn  admpnitus  ^uilibet  Homo  nan  folum^  fed&  qualecun^Mm'.  k.s. 
fuepecus^  vel  Jumentumf  tempefiive  fibi  caveat  a  vicim  Hofte.     Some  Auchors^*^'* 
aflert,   thac  every  Year  there  is  an  Addition  of  2l  new  Rattle  *y  which  Dr. 
Grev/ fufpeds,  for  chen  be  mud  live  16  Years,*  for  (o  many  Joyms  chere 
sifC  obferved  in  (ome  in  our  Refafitary  ,•  I  have  been  cold3in  fome  chere  have 
been  above  20.     Tivefe  Rattles  ^re  placed  with  their  broadeft  Part  perpendi^ 
€ttlar  to  the  Body^  not  Horizontal.    And  the  firfl  is  fattened  to  the  lafi  Ver* 
ttbra  of  the  Tail  by  means  of  a  thick  Mufcle  under  it ;  and  by  the  Membranes 
chat  conjoyn  it  to  the  Skin. 

Fig.  zof.  Reprefents  the  upper  part  of  the  Body  opened,  aaa.  The  Afpera^ff^[^^^ 
Arteria^  B.    The   upper  part  of  the  Lungs,  which  is  veficulous,  eeccc.  The gurci,  de' 
Jower  Part  oftheliiif^i,  which  makes  a  large  Bladdir,  d.  The  firft  Swelling J«";^^5j 
of  the  Ogfofbagus,  or  FJfe  Stomach,  eee.    The  Oefofbagus,  or  Gullet,  and  that  JKiZ/ir^ibL 
part  of  it  where  'tis  ftreighcer,  f.    The  ^Second  Swelling  of  the  Oefipbagus^'''*^'^^ 
or  Second  Falfe  Stomach,  g.  The  True  Stomach,  b.  A  fhorc  llreightning  of  the 
Gitt     a  little  below  the  PjUrus,  i.    The  Intefiine,  k.     The  Heart,  I.    The 
^mriele,  mm.     Three  Arteries,  whereof  there  are  cwo  Afcending,  and  one  De- 
Uending,  nnn.    Three  large  Veins,  whereof  cwo  are  Vefiendingi  and  che  third 
Vol.11.  LI  111  Afeend^ 
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jtjctnding  ;  which  laft  docs  fecm  to  divide  the  Iiwr  into  two  La*w,  #  f. 
The  Uver^  P.  The  Gall  Bladder,  q.  The  Spleen,  as  'tis  calld  by  the  if«. 
fienss;  hut  by  Charai,  the  Psnereai^  r  rr.  A  large  fl/W-rf/«/ that  runs  in 
f he  midft  of  the  Scsles  of  the  Bellj,  s  s.  The  Mufeles  belonging  Co  the  Sfotes 
of  the  Belfy. 

Fig,  206.  The  Parts  contained  in  the  lower  Part  of  the  Body,  as  a.  The 
hteftines,  *.  The  Gall  Bladder,  c.  The  Duam  BHarim,thzt  paffcs  thro*  the 
middle  of  the  Sfleen,  or  as  called  by  Cbaroi,  the  Pancreas,  and  eaters  the 
Urge  Gut, d.  The  Spleen,  or  Pancreaf,ee.  The  Inteftmes, yfvhich  were  very  large 
and  winding,  but  ihort,ff.  The  ReBum,  g.  The  v*»«f,  i&i^.  The  Tefia,  ii,  it. 
The  Fa[a  Deferentia,  ki.  The  Pf»ei  on  each  fide,  which  firft  at  the  Root 
are  conjoyned  and  are  thick  befet  with  Brifiles,  Ih  The  MmfcUs  that  ferre 
for  the  drawing  in  the  tmes^  m  m.  The  Scent  bagty  nn.  A  large  Bla^J-xfeffJ 
that  runs  on  one  fide  of  the  Left  Kidney,  ce.  The  Emulgents  that  arife  from 
the  fame,  pp.  The  Secretory  Vejfeli^  Q  ^.  The  large  BM-vefelt  of  the  rifk 
Kidney,  rrr.  The  Emulgents  arifing  from  it,  ss  s.  A  round  Body  of  BkU 
Vejfeli,  ttt.  Secretory  Fejfels,  u  u     The  Ureters. 

Fig.  207.  The  Penes  of  one  fide  of  a  Fiper,  a.  The  Fas  Deferem,  whidy 
afterwards  divides,  and  runs  to  the  end  of  the  Penes  K  The  Penes  c.  The 
Mufcle  which  retraSs  the  Penes. 

Fig.  zc8.  The  Lungs  opened  by  the  Trachea^  a  aa  a.  The  ArterU uffera, 
divided  in  the  middle,  ib  b.  Some  larger  Branches  of  bUod  VeJfeU  cc  c.  The 
VepcuU,  or  Cells  of  the  Lungs. 

Fig.  2C9«  The  Head,  with  its  Mouth  open'd,  a.  the  hole  of  the  Noftril^ 
h.  the  Foramen  which  leads  to  a  large  Cavity,  which  has  no  Perferatim  for 
any  Nerve  inward,  but  yet 'tis  thought  to  be  for  Hearing,  cc.  the  fmaU 
Teetb  in  the  upper  Jaw^  dd.  the  large  Fangs,  or  Poyfonous  Teetb,  eee.  the 
Place  where  the  Bladders  of  Poifon  lie, /I  the  Larynx,  g^  the  Forked  Tm^m. 
b.  iheTeetb  in  the  lower  Jaw^  /\  the  place  where  the  lower  Jaw  is  divided 
at  the  Mentum. 

Fig.  210.  The  Skull,  a.  the  Cranium,  without  any  Sutures,  b  b.  the  Orbits 
of  the  Eyes  c$y  two  fmall  Bones  over  the  Nofe,  d^  the  Griftly,  or  rather 
Bony  Sepimentum  of  the  Nofe,  e  e.  A  fmall  Qone,  that  lies  between  the  Cra^ 
nium  and  that  Bone  in  which  is  fixed  the  Poifonous  Fangs,  ff,  A  Cavity  in 
ihat  Bone^  to  which  is  fattened  the  poifonous  Fang^whofe  outward  Orifice 
h  reprefented  in  Fig.  209.  by  the  Letter  b.  and  is  thought  to  be  the  Ear, ;. 
the  large  Poifonous  Fang,  which  is  fattened  to  the  Ear-^bone,  £.  the  other 
Poifonous  Teetb,  which  are  not  fixt  in  the  Bone,  but  to  MufcUs,  ii. 
the  upper  Maxilla,  which  contains  the  fmall  Teetb,  k  k.  One  fide  of  the 
lower  Maxilla,^  }N\ih  its  double  Row  of  Teetb,  which  in  the  middle  feems 
to  be  joyned  by  a  Suture,  I  the  Dittance  at  the  Mentum,  between  the  two 
fides  of  the  lower  Maxilla,  or  Jaw,  mm.  Where  the  two  MaxiUa  are 
>oyned  together  backwards,  and  by  a  Tendon  are  fattened  to  another  Basu, 
which  from  its  ufe,  and  for  Dittindions  fake,  we  call  Dilatores  MaxilUrseml 
n  9^  the  Ditatores  of  the  Jaws,  00.  A  fhort  Bone  which  joyns  the  Dilators 
la  the  Scully  otCrapium,  p.    the  Ferttbr^  of  the  Neck. 

Fig. 
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Fig.  3tii.  The  Poirpnous  Teeth. 

Fig.  212.  One  of  the  Vertebra  of  the  Back^  a.  the  outward  Spine  of  the 
Virteh^,  which  is  flac  longways, i.  the  inward  Spine  of  the  Vertebra  which 
U  round,  c.  A  large  flac  PreceJ/ut^  for  the  Articulation  of  the  Fertebra,  J. 
fmall  Tranfverje  VrocejjuiS  for  thefetcingon  the  Ribs^  ^.  A  round  Ball^ 
like  the  Head  of  the  O/  Femmsy  which  enters  a  Socket  of  the  lower  Vertex 
br^t  as  chat  does  the  Acetabulum  of  the  Os  IfcbiL 

Fig.  2i;.  One  of  the  rme^r^r  of  the  7«i/,  a.  the  Spine  towards  the 
Back,  b  b.  the  two  inward  Spines,  cc  theTran^rerfe  Spines,  Analogous 
to  Ribs. 

Fig.  214.  The  Vertebra  of  the  Tail,  and  the  mufcuUus  F/e/)Er,  which  fattens 
the  nrft  Rattle^  a.  the  Vertebra^  b.  the  MufcU  on  which  is  fattened  the 
Rattle. 

Fig.  2 If.  A  Single  K^/z/e,  which  has  three  Joynts ;  the  firtt  and  largett 
appears  when  conjoyned  with  others,  the  two  other  ferve  for  the  fattening 
DO  the  fucceeding  Rattles,  and  are  covered  by  them. 

Fig.  216.  The  Five  Rattles,  as  joyned  together. 

XLIV.  The  Wild  pennjf  rofal  or  Dittany  of  Virginia,  groweth  ftraight  \ip^iv.y>f 
ibout  one  Foot  high,  with  the  Leaves  like  Penny -royal,  with  little  hlucf^^^'^^ 
Tufts  at  the  joyning  of  the  Branches  to  the  Plant,  the  Colour  of  the  Leaves  c^^r/sflat 
ycinf;  z  reddiJh'Sreen }  but  the  IVater  difiiird,   of  the  Colour  of  flr^wiJjf,  ofa?'*^^'*  "^ 
fair  Tellow :   The  Leaves  of  it  bruifed  are  very  hot  and  biting  upon  the  *  ^] 
Ungue.    Of  thefe  Leaves  fo  bruifed  we  took  fome,and  having  tyed  them  in 
;he  Cleft  of  along  Stick,  we  held  them  to  the  Nofe  of  the  Rattle  Snake,y^Yio 
)y  turning  and  wriggling  laboured  as  much  as  Ike  could  to  avoid  it :   But 
he  was  kill'd  with  ic,  in  lefs  than  half  an  Houi's  time;  and,  as  was  fup- 
jofed,  by  the  Scent  thereof.  This  was  done  A.  i6^j.  in  jF»/7,at  which  Sea- a  4.  p.^; 
on  thofe  Creatures  are  reputed  to  be  in  thegreateft  Vigour  for  their  Poifon. 
X  is  alfo  remarkable  that  in  thofe  Places  where  thelVsId  Pennj^rojal,  oiDitta^ 
\y  grows,  no  RattlerSnakes  are  obferved  to  come. 

XLV.  There  is  this  Difference  between  the  Brooding  of  Snakes  and  Vipers ;ihi  Bmding 
htSnaket  lay  their  Eggs  on  Dung.hills,by  whofe  Warmth  they  are  hatched  :'^^^~^;*'"^, 
)ut  the  Viper  brood  lay  their  Eggs  within  their  Bellies,  and  bring  forth  Live  n/s!  J.  iss 
^ipers.    To  which  may  be  added,  that  fon^  affirm  to  have  feen  Snakes  lie 
kpon  their  Eggs,  as  Hens  fit  upon  theirs.     ^ 

XLVL  In  order  to  examine  the  Opinions  of  M.  ie/4  Ci^w^e,  S  Redi,  nxfmmenf 
ind  others,concerning  the  Poifon  of  Vipers,  Dr.  Francini  came  to  the  Houfe  Z^i^lll 
>f  S.  Magalotti  ijun.  1672.  and  fent  for  a  Box,in  which  were  a  great  many  ^^•^'^;;°«" 
rteads,  cut  off  that  Morning,of  Vipers  lately  come  from  Naples.  S.  A^tf^tf-p.*"i"o/' 
Wfialfo  fent  to  the  publick  Market  for  a  couple  of  Pigeons,  to  be  fureot 
laving  feme  that  were  not  prevented  by  any  Antidote.    The  Pigeons  be- 
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ing  com3,  the  firft  was  wounded  with  the  Teeth  of  a  yiper'i  Head  that  had 
been  cut  off  about  7  or  8  a  Clock  the  fame  Morning.  The  way  of  making 
the  Wound,  was  by  thrufting  twice  the  Majfer  Teeib  into  the  flelhy  Part 
of  the  Pigeon's  Breaft,  till  fuch  time  as  prcfling  the  upper  pare  of  the  Jaw, 
the  two  little  Bladders,  hat  ferve  as  Gums  to  the  Teeth,  did  empty  out 
upon  the  Wound  fome  of  that  Yellow  I  itjuor  which  here  is  fupptffcd  to  be 
tlie  true  and  only  Poyfon  of  the  Vif  r.  This  Vigttn  being  thus  bit,  and  fct 
upon  the  Ground,  began  to  ftagger  immediately,  and  died  in  lefs  than  ; 
or  4  Minutes.  The  fecond  Yigttn  was  wounded  in  the  fame  manner;  but 
at  the  firft  Wound  there  only  entrcd  one  of  the  Teeth,  which  brought  forth 
a  great  deal  of  Blood  ,•    the  fecond  time  they  both  entted,  and  this  had 

the  fame  Fate,  with  this  Difference  only,  that  he  languiflidhalf  a  quarter 
of  an  Hour. 

The  next  Morning  6  Pigeons  and  a  Cock  having  been  brought,  Dr.  Fr»w 
elni  at  firft  thruft  feveral  thorns  of  Rr.fe  sbtubi  into  the  Breaft  of  one  cf 
thofe  Pigeons,  to  manifeft,  that  fach  Accidents  as  might  befal  thofe  that 
fliould  bj  wounded  by  the  Ttttb  of  Dead  Vipn  v/etc  not  merelv  caufcd 
by  the  Wound  j  and  afterwards  for  the  f  jrther  Satisfadion  of  the  Com- 
pany, he  took  a  Pin,  which  was  none  of  the  leaft,  and  gave  another  Pigeon  a 
very  deep  Wound  in  the  Breaft,  which  wis  no  fooner  got  free,  but  began 
to  leap  and  frisk  about  the  Room,  as  if  it  had  not  been  concerned  in  the 
leaft.  Then  a  third  Pigeon  was  bit  in  the  Breaft  by  both  the  Mafitr-Ttab 
otzFtptrs  Head,  that  had  been  cut  off  the  Morning  before  ,•  the  Effe<a 
vas,  that  the  Pigeon  had  the  fame  (baking  Fits  ,•  after  which,  falling  apon 
his  Belly,  in  j  or  6  Minutes  after  the  Wound,  he  died  :  giving  Signs  a  lit- 
tle before  of  a  painful  Agony,  by  its  often  Gaping.  Another  having  been 
ferved  after  the  fame  manner  with  another  Head,  had  the  like  Accidents, 
and  died  within  a  quarter  of  an  Hour.  Jt  was  alfo  obferved  that  the 
Wound  of  this  laft  Pigeon  let  out  a  great  deal  of  Blood,  whereas  not  fa 
much  as  one  Drop  was  feen  to  come  Out  of  any  of  the  others. 

Afer  the  Experiments,  the  Doaortook  three  Stalks  out  of  a  Broom  and 
having  fmooth'd  them,  and  fharpened  them  at  the  ends  after  the  manner 
of  a  Lancet,  he  drew  from  the  Gums  of  feveral  Heads  enough  of  that  yellow 
Juice  to  dawb  two  of  thofe  Stalks  j  which,  being  thus  moiftened  with  that 
Liquor,  were  both  put  into  the  breafts  of  two  Pigeons,  and  there  left  :  dK 
like  having  been  done  to  another  with  the  third  Stalk  not  covered  withtl« 
Juice    which  was  at  leaft  one  third  part  bigger  and  longer  than  the 

two.  In  a  Word,  the  twn  f\Ti\  t^'i^i^  x^irU;^  . xMt °     _     ,    .      . 


two  In  a  Word,  the  two  firft  died  within  4  or  y  Minutes,  and  the  lad 
in  ylug.SfoV.owm^  ,n  S.  AJ.g.lotti'i  Pigeon-Houfe,  as  brisk  and  fat  as  c««fe 
though  iheSca.k  was  not  drawn  out  till  after  fome  Days  ^^ 

Upon  a  Relation,  that  fome  had  afferted  at  Pari,,  that  to  fwaUow  a  m 
i:?  !  ^  '  nt*  r""""  ""!,'"  Pre/ervative  and  Remedy  againlt  thebi^ 
?  /'^  'J  B-'  ^'"?f""  made  thefe  two  Experimentr.  He  made  the  cSS 
nvallow  a  Viper  s  Head,  ar.d  then  caufcd  him  to  be  well  bitten  in  b^ 

ZJ^'  ^v     .   h°"5--   ^^^  °''^''  Experiment  was  by  thrufting  theT^J 
of  a  dc.d  r/  tr  s  Head  into  another  Pigeon,  that  had  before  got  down^e 


h 


u. 


r»J 


X 


^ 


(  8i3  ) 

hcfc  Heads  into  his  Belly.  The  Conclufion  was,  that  both  died,  the 
ck  within  a  quarter  of  an  Hour,  and  the  Pigeon  in  le(s  than  4  Minutes. 
•ome  few  Days  after.  Dr.  Francini  repeated  the  fame  Experiments,  by 
fing  two  Pigeons  to  be  bic  by  a  Vipers  Head  that  had  been  dead  above 
Hours,  they  both  died^  one  in  6  Minutes,  and  the  other  in  8.  And  with 
►cher  ^^er>  Head  he  poironed  a  Chicken,  which  died  in  10  Minutes. 
ere  appeared  afterwards  another  Pigeon^  that  had  been  wounded  many 
urs  before,  by  a  dead  Vipers  Head,  but  it  had  been  dead  fo  long,  that 
Liquor,  quite  dryed  up  in  the  Gums,   was  become  fo  hard  that  for  all 

fqueezing  of  it  nothing  would  come  to  the  Titth^  whence  this  Pigeon 
i  very  well  :  And  Dr.  Francini  having  caufed  the  fame  Bird  to  be  bic 
in  by  the  fame  dried  Head,  it  had,  after  a  little  fluttering  with  his 
Qgs  whilft  the  Pain  of  the  biting  lalted,  no  other  harm. 
^  live  Viptr  then  being  taken,  tour  Chickens  were  bit  by  it  one  after  a- 
her.  The  two  tirft,  either  becaufe  the  Liquor  did  not  penetrate  the 
lund,  or  the  Blood  expelled  it,  appeared  nor  to  have  any  Diftemper;  the 
rth  looked  as  if  it  would  die  prefently,  but  a  little  after  coming  to 
ifelf,  he  got  clear  off  for  chat  time ;  but  the  third^  who  feemed  at  firlt 
be  very  lively,  died  within  an  Hour  and  an  half, 
rhcre  being  afterwards  a  young  Bitch  brought  in,  of  a  pretty  fize,  (he 
s  bit  twice  by  a  live  Vlptr  in  the  middle  of  the  hanging  part  of  the  Ear,, 
icreupon  (he  very  foon  began  to  give  Mortal  Signs,  by  Staggering,  Vo* 
ing  and  being  Convulfed  :  afcer  which,  having  a  little  recovered  her 
',  the  fame  Accidents  returned  upon  her,  by  which  (he  was  reduced  to 
h  a  grievous  Condition,  that  four  Hours  after  her  being  ^/>,fhe  could  not* 

any  more,  and  feemed  jufl  as  if  (he  had  been  dead,  holding  out  her 
tigue,  and  looking  very  ghaftly,wichout  any  other  fign  of  Life  than  that 
a  painful  Breathing  j  to  which- (he  added  fometimes  a  faint  Barking,  and 
inguKhing  Howling.  In  this  Condition  (he  was  flill  found  next  Morn«- 
;  ^  only  her  Refpiration  was  yet  weaker,  and  (be  appeared  juft  drawing 
ler  end.  ic  was  obferved  that  no  part  of  her  Body  was  fwelled,  nor  had 
f  Spot  upon  it.  She  had  voided  backward  fome  Matter  of  a  veryjblack 
lour,of  which  her  hind  Parts  being  very  foul,a  fwarm  o{ Gnats  zna  fVafps 
re  devouring  her  alive  :  Which  moved  one  of  the  Servants  of  the  Houfe 
knock  her  on  the  Head. 
After  this  there  were  bit  two  Capons  and  a  VulUt  by  a  fre(h  Viper ^  vexed 

purpofe  i  and  becaufe  they  gave  not  then  any  Signs  of  being  ill,  they 
ire  fent  back  to  their  CoopSyZnA  there  having  continued  well  the  Evening^. 
\y  were  lurprized  at  Night  by  a  Difiemper,  which  in  all  likelyhood  pro- 
dded from  the  Poifon ;  for  next  Morning  one  of  the  Capons  and  TulUt  were, 
jnd  dead. 

XLVH.  Mr.  Roh  Burdet,  an  Englij^  Merchant  at  Aleppo^  on  the  fourth  03.  Thcfj«p. 
78.  was^i/  by  a  Serpent  on  the  left  Wri(t,  near  the  Pulfe  towards  his  tontsarteiKi'' 
md.   It  feemed  at  firlt  like  two  Pricks  of  a  Pin  ;  he  immediately  vomited,  L^.k^^nr 
d  his  Wrift  and  Hand  began  to  fwell  prefently,  he  had  fome  few  Days  ty  Mc.^* 
fore  a  Loofcnefs,  which  perhaps  this  increafed.    He  rode  eafily,  after  he  ^^^i^n 


was 


was  kit,  aboat  ru^^Milei  Home,  and  ai  loon  as  he  got  to  his  Chamber^be 
faid  he  was  bit  by  a  Rat,  ^and  would  not  own  it  was  a  Serpent)  chough  a 
Turk  accidentally  paffing  by,  faid  he  faw  the  Serpent  bang  at  his  Wrifi^as 
he  puH'd  his  Hand  out  of  the  Refnge,  hoping  to  have  taken  a  Han  that  be 
had  cours'd  in  there.  He  faid  he  felt  no  Pain^  but  a  great  defire  cojhf ; 
his  Arm  continued  Swelling  upwards,  and  grew  black.  Some  liccle Re- 
medies were  ufed  till  the  reft  of  the  FsBoty  returned,  and  then  they  begaa 
to  cup  and  fcarify  his  Arm ;  he  having  fttll  no  Pain,  but  a  great  Diowfi- 
nefs  \  but  was  kept  waking,  to  ufe  that  little  time  he  had  left,  to  prepare 
himfelf  for  Death  ,  which  he  performed  exceedingly  well.  At  laft  the 
Swelling  came  up  to  his  Shoulder,  and  then  he  complained  much ;  anl 
within  a  Quarter  of  an  Hour  died.  He  was  hit  about  lo  in  the  Foreoooni 
and  died  about  three  in  the  Afternoon.  His  Body  fwell'd  much  ate 
Deaths  and  purged.  The  Snake  was  like  a  common  Snake  for  Length,  hit 
Colour  dark  fandy,with  black  Spots,hts  twe  Teeth  or  Fangs jant  like  thofeofi 
Rattle  Snake  on  the  upper  j|^4»^,  the  ?oifm  lies  in  the  Gums ;  and  where  ever 
they  fetch  hloeJ  of  any  Creature  they  certainly  kill,  though  in  foioe Pus 
fooner  than  in  others.  The  People  of  the  Country  fay^  that  ifasfooofi 
one  is  hit  by  a  Serpent  they  fhall  fuck  immediately  the  Wound,  they  maybe 
fared  :  but  they  muft  rub  (irft  the  Gttms  and  Teeth  with  Oil,  tbacflooeol 
the  Poifon  may  touch  any  place  where  the  Skin  is  broken,andfpitoDtiii* 
mediately  what  they  fuck ;  every  time  wafliing  the  Mouth,and  takuigoff^ 
Oil.  This  Serpent  kill'd  a  Dog,  in  about  eight  Minutes  time,  bitioghima 
the  end  of  his  £ar;  and  tis^o  young  TWribyi  afterwards  in  three  otfevrlh^ 
each,  ^iVii9f  them  at  the  end  of  a  Claw  ;  and  then  we  poyfooeJ  himvitli 
the  0/7  of  Tohaceo  out  of  a  Reed  Pipe  (that  had  been  much  ufed,  vAfi 
cleanfed  for  a  If^eek  or  tv/o)  and  he  died  in  about iai;a  ot  three  Mi9ittts,tsat 
bling  as  foon  as  the  Oil  was  dropt  into  his  Mouth. 

XL  VIII.  Sir  Philiherte  Vematti  feme  time  ago  fent  from  Java  meur  (^ 

kitmg 

nttti,  n.  6  Milk,  to  void  it's  Poifon  therein,    to  make  the  Milk  turn  blue,-  ifl*W 

'•  "*       manner  it  muft  be  ufed,  till  the  Wound   be  cleanfed.     The  like  AccoiJ 

offuch  a  Stone  is  given  by  M*  Thevenot  in  the  Relations  of  his  Ti^i^t'^ 

Travels* 

^n'lZT'      ^L'X-  The  Genome  of  a  Viper  in  it  felf  isnot  Mortal  to  aRobuftaa' 

"fpjj^fij   found  Body  :  and  tho  very  unhappy  and  mifchievous  Accidents attcn« ft 

dorJdrM^  ^^  *  ^^^^^  Tumour y  Tenfion  and  freight  of  the  Part,  Humidity  and  ^*^^!i 

j'^r^'^n.*  lour,  Pbrenfief,  Convnljiom  and  Fomitingt,  yet  in  8  or  lo  Day s at  iDoft in^'* 

*H.  p.  I  J- Accidents  are  over:  and  although  the  Patient  may  be  very  ill,  yethcrcco* 

vers  again ;  whilft  the  Poifon,  having  run  thro'  divers  Parts  of  the  BocJ  * 

latt  always  throws  it  felf  into  the  Scrotum  ;  or  Swelling  it  extreamly  caufc^ 

great  heat  and  quantity  of  C/MUf^very  hot  and  fliarp,by  which  it  isdiicm^ 

cd ;  this  Evacuation  being  the  ordinary  and  moft  certain  Cr//i  of  the  #'/ 
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Ic  is  obfervable  that  the  Perfpiracion  being  obftrufted  by  the  Poifon^  9 
Mian  bit  by  a  yiper,  and  /willed  up,  in  three  or  four  Days  fhall  weigh  al- 
xiolt  as  much  more  than  be  did  before.  A  fickly  Perfon^  under  an  ill  ha. 
>ic  of  Body^or  fearful^  dies  infallibly, and  in  fliort  time^by  this  I^enom  with- 
>ut  fpeedy  help.  In  the  extream  Nervous  Tarts,  near  the  Pulfe  and  Tongue, 
he  kites  are  dangerous,  and  Accidents  very  painful,  FreQi  Vipers  that  have 
lot  tit^  but  have  the  Bladders  of  the  Gums  full  of  Venom,  are  the  molt  mif- 
:hie¥0us:  Wherefore  Mountebanks  to  impofe  upon  the  People,  either  make 
heir  Vipers  bite  before  they  bring  them  out ;  or  with  a  Needle  fcratch  the 
7ums,  and  prefs  out  the  Poifon. 

The  Remedy  for  thefe  great  and  painful  Swellings  is,  to  drink  the  DecoBi- 
n  of  Marrubium,  or  the  Powder  taken  inwardly.and  a  Fermentatim  with  the 
7eeoSion,  applying  a  CatapUfm,  made  with  Marrubium,  Tapfsss  Earbatus  and 
f^iivfofi;  on  the  place.  Arifiolocbia  is  alfo  a  llrong  and  powerful  Antidote 
igainft  the  V$per  ;  fo  that  if  one  be  bit  on  the  Tongue,  he  need  only  take 
I  fliceof  this  Root,  beat  it  and  apply  it,  and  it  goes  away. 

Pontaus,  a  Chymical  Mountebank  (from  whom  I  had  the  abovementioned 
3bfervations)  compofed  his  Antidote  of  ExtraSl-  of  Juniper  berries  drawn 
vith  a  DecoBion  of  Roots  of  Round  Arifiolocbia,  of  Succifa,  Marrubium  al^ 
mm.  Flower  ef  Brimfiono  and  of  Pf^hite  Vitriol.  For  Poifon  not  Corrofive^ 
achas  thofe  of  Animals  and  Vegetables  ^znd  even  for  the  pLsgueit  felf,(which 
le  believes  he  can  cure  by  the  fame  Remedy)  he  makes  ufe  of  no  Vitriol: 
Sut  if  the  Poifon  be  Sublimate,  which  of  it  felf  excites  Vomiting,  he  adds 
^itriol  i  not  in  the  proportion  to  Vomit^  as  a  Dracbm,  but  only  a  Scrw 
^le  or  half  a  Drachm,  the  Vomiting  being  affifted  by  thelCorrofive  Poifon 
tfelf. 

To  encreafe  the  Value  of  this  Antidote  with  the  People,  when  the  Experi* 
nent  is  made  on  Dogs,  to  that  Dog  which  they  would  have  dye  of  the 
iite  of  the  Viper,  he  gives  with  the  Antidote  a  Quarter  of  a  Nux  Vomica  not 
lowdered  but  only  cut  in  Bits,  and  the  next  Day  the  Dog  dies.  If  it  were 
lowdered  the  Dog  would  die  in  half  an  Hour*  He  fays  Nux  Vomica  never 
romits  but  (huts  up  the  Stomach,  and  contrads  the  Nerves  by  its  Poifon. 
to  preferve  the  Dogs  alive,  you  muft  give  them  with  the  Antidote  or  any 
:hing  elfe^  three  or  four  Grains  of  Sublimate^  which  immediately  fets  them 
I  Vomiting,  and  fofavesthem  alive. 

He  offers  to  take  all  forts  of  Poifons.  even  Cotrofives^  after  an  ordinary 
Meal^  and  for  a  Tryal  of  Skill,  he  refufes  them  not  on  an  empty  Stomach. 
He  much  elteems  mor[us  Diaboli,  Succifa  or  Devifs  bit,  againft  all  forts  of 
Poifons.    He  laughs  at  the  Poifon  of  a  Toad,  which  he  fays  has  none  at  all^ 
no  more  than  a  Frog. 

The  manner  of  the  Ading  of  the  Vipers  Poifon  is  {  In  about  ^  of  an 
Hour,  a  Syncope,  ot  Swooning,  feizes  them  v^ith  Tremblings  2indCo»vulfiom, 
Vsngling  of  the  Ears,  and  frequently  Deafnefs  for  a  Moment ;  next  as  ic  were 
I  white  Sail  comes  before  their  Eyes,  which  foon  vaniihes :  On  the  place 
»f  the  bite  a  Swelling  rifes^  at  firft  of  the  bignefs  of  a  Pi^^ which  grows  as  big 

as 


a1  a  Btanorz  Nst^^nd  encrcarmg  inlarges  ic  fdf  over  the  neighbouring pim^ 
CO  a  very  conlidcrable  Tumour  and  Itrecching  of  the  Flem,  which  grovj 
mietnatoHi^  and  by  little  and  little  falls  into  the  Scrotum,  and  leaves  the  Part 
black  blue  ^nd  felhv>.  It  makes  as  ic  were  Ba^s  in  the  Skin,  which  fed 
heavry  wliexi  you  walk,  as  if  filTd  wnhJluick  filvtr.  Do  what  you  will.tlic 
Poifoh  will  \fivt  its  Courfe  ;  and  it  is  uiually  three  Days  before  ic  comts 
^  rhe  heighch^  and  as  long  abating. 

.  He  fays  ihtGall  of  rhe  yiptr  is  no  ways  vtmmous  :  all  (he  Poifonhini 
Liquoj  in.  the  Gum$^  which  is  yellow  like  Oil ;  of  which  you  may eafily dit 
arm  the  Viper.  The  Viper  is  moft  vemm^us  of  Serpents  ;  the  4/^  is  bat  I 
Species  qf  the  f^iper.  The  Napellus  is  a  vecy  dangerous  Poifon,  adingbyits 
Acrimony  :  but  you  mud  take  a  great  quantity  of  it.  It  burns  the  Throat 
excreamly,  as  does  Alum  ;  but  it  is  cured  by  i\iz  Antidote.  CruJi  AntiMoi 
does  nothing  if  attacked  by  the  Antidote. 

The  moft  mifchievousof  all  Poifons  is  Opium ;  of  which  havinggivcnan 
exceffive  Quantity  to  a  Servant,  at  firft  he  had  Cdnvulfions;  thenftraap 
Vomitings,  not  able  to  let  any  thing  go  down  iDto  his  Stomach  ;  aSleepi* 
nefs  following;  all  which  time  they  kept  him  ^ii/tfi^^  as  mucbaspoffibie. 
At  laft  all  of  a  fudden^  he  grew  well^and  called  forViduals. 
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rfer'M^  s  •  ^'  M,  Sj/^(>  wriiesfrom  R(7we,  that  .a  Knight  called  Orv/w  had  afford 
Stcro.Q.i  .  him,  that^having'calt  a  SaUfssander,  brought  him  out  of  t\\Q  hMa,  imoikfi 
p  j7;.  Fire,the  Animal  thereupon/?i/VW*'flfprefently,  and  thea  vomited  ftorcofihicl 
liimy  Matter,  which  did  put  out  tlie  neighbouring  Coals,  to  whichthci' 
hmander  retired  immediately,  Putting  them  out  again  In  the  famemanncr,« 
foon  as  they  Rekindled;  and  by  this  means  fa-ving  tjinafelf  from  the  force n 
the  Eire  for  the  fpace  of  z  Hours  ,•  that  afterwards  it  lived  9  Months,  tb« 
he  had  ke^c  if  1  r^.Moriths,  without  any  other  Food,'  but  what  it  tookl^' 
i;./tfli«jr  the \S-5rrri/ on  which  it  moved,  and  on  which  it  had  been  broo^ 
out  of  che  Indies^  which  at  firft  was  covered  with  a  thick  Moifture  butlfr 
ing  dryed  afterwards,  the  Urine  of  the  Animal  ferVedto  moiftcn  thefiffl^i 
but  being  put  upon  Italian  Earth  it  died  3  Days  after. 

obfcnjtrmi  '  LT.'  1l\\\s' Camekon  was  a  Fjmale ;  the  Skin  appeared  mixt  of  feveralO 

^;;„'.^;'^nour5Uke  a  M^siiey  Cloth: Xightcr  towards  the  Ba|ly,otherwifencarttpoi 

jonatWooi-it,  equally  mixed.    The  Colours  difcernable  are  Green,a  Sandy  Yellow, » 

pf^'^j-^'*^^  deeper  Yellow  towards  a  Liver  Colour :  and  indeed  one  may  eafily ftnfc 

fome  Mixcure  of  all  or  moft  Colours  in  theSkin  j  Whereof  fome  areraoit 

predominant  at  r)rrie' times.  There  are  fome  permament  black  Spots  on  tl* 

Ridge  of  the  Baek,  \3i>d-on  the  Head.     Upon  Excitation,  or  Warming  fe 

becomes  fuddenly  full  of  black  Spots  of  the  bignefs  of  a  great  Pins  Head  ^ 

qually  difperfed  on  the  fides,  with  fnull  blatrk  S.reakson  the  £;^^i,^ 

which  aftcrward'do  vanifh/TheSkin  is  grained  with  globular  InequalineJj 

like  the  Leather  called 5i6^^r€eiiL.  The. grolTeft Grain  is  about  the  Kead,nc« 

on  the  Ridge  of  the  Back,next  on  the  Legs  ;  ort  the  Sides  and  Belly  fincftj 

Which  perhaps  infeveral  Poftures.may  (hew  fevcral  Colours,  and  ^rhentnc 
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Creature  h  in  full  Vigour^  may  alfo  have  in  fome  fort  RatiMtm  SpecM^fjf^d 
JRifUS  the  Colours  of  Bodies  adjacent:  Which^  (ogecher  wich  the  Mixture 
of  Colours  in  the  Skin^  may  have  given  Occaiion  to  the  old  Tradition  of 
Changing  into  all  Colours. 

'  The  Eyes  ''refemble  a  Unsj  or  Cfmvtx^Ufs^  fet  in  a  Verfatile  Globular 
So€k€t  i  which  (he  turned  tstkwarj,  or  any  way,  without  moving  her  He^d. 
And  ordinarily  the  one  a  cootfary  or  quite  different  way  from  rhe  other. 
The  Tongue  f  which  (he  was  never  feen  to  put  forth  of  late,  though  (he 
often  opened  her  Mouth  wide j  was  eafily  drawn  our^  when  (he  was  dead, 
to  half  the  length  of  her  Body,  being  round  and  full  .towards  the  end^ 
like  a  Piftil,  with  fome  Cavity  at  the  Extremity  :  Haying  a  Bone  about 
iialf  the  length  of  ir,  toward  the  Roqe  j  over  which  alfo  the  Fore  pare 
ivould  flip  hckwdtd.  The  Bern,  where  conneded  to  the  Body^  is  Bifurcated. 
>he  hath  Ttttb  plainly  to  be  felt  and  feen  above  and  below^  on  the  whole 

[^rcumference  of  the  7^ai^« 

The  Trunk  of  the  Body^  for  the  Structure  of  it,  is  all  Jborax^ot  Breajly 
laving  Bih$  from  cjie  U^ck  to  the  fetting  on  of  theTai/.  TheRi^jt  are  of 
W0  forts;  the  larger  above  tending  backward  Uom  the  Spine  ov  Back  Bone  ; 
he  other,  from  the  Extremities  of  the  former,  tending /^ru^^r^^  as  in  the 
ina/fs  of  Ai^/z.  There  i(  a  kind  of  Diafbragm,  a  thin  Tranfparent  Atem- 
rone,  as  in  Birds^  feparating  a  fmall  Portion^  about  the  fourth  part  of  the 
:avitjnc\t  the  Bellj,  from  the  reft  .*  Wherein  is  contained  a' fmall  VentricU 
lonoexed  to  the  Gula;  to  which  is  continued  an  Intefiinej  having  fome  lit«* 
le  Convohikn  in  the  Conveyance  of  it;  which  extended  might  be  about 
be  length  of  the  whole  Body^  with  Head  and  l*ail.  The  £x^rm^«^/.therer 
(1  black  or  of  a  Sad  Frencb  Green.  She  had  a  fmall  thin  Liver  contiguous  to 
he  upper  part  of  the  Diafbragm :  in  part  divided  into  x  Lobes,  of  ^  black-- 
h,  or  very  fad  Colour.  The  Lungs  feemed  to  be  made  ol  memhraneeui  Cells, 
r  D'yoifims^  very  chin  and  tranfparent,  refembling  a  little  light  Fratb^ 
rhe  Hears  was  firm  and  fle(hy,  but  vecy  fmall ;  dnd  at  the  very  fore  End  of 
11  the  Ruafi^  or  Body.  At  the  hinder  End  of  the  Body  was  a  double  O'vary^ 
onfifting  of  ^  or  6  Eggs  (of  the  bignefs  of  the  greateft  Pins  Heads,,  ana 
licking  to  the  Back)  on  each  ftde  ;  of  the  fame  Colour  and  Confiftence 
fith  thofe  of  the  Yolk  of  an  Egg. 


LII.  Mi  rat  us  fumvaldej  D.  Tbrufiono  in  Tifiudimem,  Laceftarum  &  Ra^oVervstim 
erum  Sedionibus  non  occurrilTe  Commercium  inter  Brancbi^  &  tulmones^^^l^ 
]XOS  Veficulas ^  a  laxitate  Exterioris  Pulmonum  Adembrana  obortas,  vocat  ^f'^..^,^  , 
im  fane  immiifa  in  Tracb^am  Fiftula  &  fimul   infufHato  Aere^  P^^ntonesj^^^^^ 
idem  Trachea  appenfi  hinc  inde  circa  Cor  turgeant ;  quod  &  ad  libitum  .    ' . 
jiimalis  frequenter  accidit:  Hi  etiam  dum  Aere  turgent,  fi  filo  innoden- 
ir  ut  ficcefcantj  fecfti  patenter  oculis  Cellulas  &  Veficulas,  evidenter  Mtm^i^^^g^^ 
aneas,  exhibent.    Et  licet  in  R^viv  brevis  fit  broncblerum  proceiTus^  a  Larjnge^^f^-vfm 
men  bini  Dudus,  Semicircularibus aliquot  Annulis  conflati,  in  msmbraneac^^''^'^ 
ficulas  hiant ;  atque  ita  fuccedit  InJpWath  &  Exfiratk.     At  i/i  Tefiudine^ 
Vol.  II.  M  m  m  ni  m    .  .,        '  Lacertu 
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ljf»mh%L  fimiKbos  oblonga  Tr^A^j  In  bines  fubdififa  Ramos,  AeretnM* 
monaribm  f^ejuulh  fubtniniftrat.  Scio  in  Rsnh,  prope  0#,  bine  iode  biiosifi" 
terdum  cargences  erumpere  Vtfiailaij  (procul  tamen  a  Pmhtmhs)  quz  Hk- 
est  funt  Appendices,  &  Aere  incerduoi,  a  Vmlm^mhut  in  OriiCavitatenEr 
firsfi$Be  propulfo,  foras  exilire. 

Circa  exaratos  Pulm&na  ReticQlarem  Mtfcmbm  locari  fciaS|  cQJosCinetf 
PlexQs,  Sinos^  8z  Vificmht  ambientes,  alias  roditer  delinea^i.  Hujos  MiJ^ 
bilis^Conrci^cus  patec  in  Rsnit^  St^Lseertb  pra?cipue  ;  nam  Mulf ipliccs  Cm 
Lacerri  per  Longum  prodacuntur,  &  TranArerfaliter  elongacis  Ftbrisinfi* 
cem  continuancur :  incennedtas  ?ero  areat  Reticularibus  Cgrweit  PlexibBsol- 
terius  occupamur^  non  abfimili  rica  ac  in  Ark^rmm  Foliis  accidie :  Rfm» 
tern  enarrata  base  Minora  Spatia  reftis  poftremo  Fibrts^qaafi  brefibos  Teo- 
dinibus^  pcnradtmtur.  Mirabiiis  hie  Ahifculm  non  exreriorefn  tanmn  M 
trnnum  ambit  Regionem^  fed  interiores  quafcunque  VeJkmLn  U  Siiras  (it» 
dafj  ita  ut,  fuo  Moca  fingalas  Vmlm$ni$  partes  comprimendOi  bffMm 
Smum^Mi  promoTcat.  Hasc  eadem  Str  uAura  in  Pmimmikm  PerfeAonim  Asi- 
maiium  proporcionaliter  obferracur,  &  in  Agnmm  extremis  pfadpoe  Ir 
Mii,  Acre  turgidis.  &  adhac  Mollibos^  patet. 

neFfUM'       LIU.  Mar.  la.  1689.  I  took  fome  Fi^o^^Sf awm  out  of  a  Dicdi^  wlHdrl 

^jrv^  .   fuppofe  might  have  been  fpairned  about  14  Days^  and  kept  it  io  a  Gilljf- 

jl.R?ch,    Pot  of  Water ;  which  I  (hifted  e?ery  Day  or  two,  and  kept  them  inaWifl- 

v>f7!^v^^^  where  the  Sun  fliined  fome  Part  of  the  Day.    At  the  firft,  tbcytf 

Fill  lij.  pear*d  as  in  fig.  217.  beins  a  round  black  Globule^encompaft  witbadearli' 

^uor  as  I  afterwards  found ,  and  a  Mtmhram  encompaffing  that  Liquor,  ai 

that  encompaiTed  with  a  larger  Sphere  of  a  more  mucous  Liquor.  Thefi* 

Ttg.  %\K  cond  Day  they  appeared  as  F$g.  218.  The  third  Day  as  Bg.  218.  Tbelbari 

^i^  *"9-  Day  as  Fif*  219.  About  the  fixth  Day/eireral  of  them  were  loef(pdfroffltlifl| 

fj   1  to.  ^SS^*  and  on  the  feventh  and  eighth  more  of  them  ;  when  they  «pp»«'^!' 

f^.  laf.  ^^^  fhape  of  Ftg.  220.  which  in  Fig.  22  r,  is  reprefented  bigger  thaotbe  W 

'  that  the  Pofture  they  lay  in  may  be  feen  the  better.    Chi  the  fefeocb  tf 

eighth  Days^upon  pricking  of  them  with  the  Point  of  a  Need  ie,t  hey  vo"' 

contra^  themlelves ;  fome  of  them^on  the  eighth  Day^  would  of  theoifel*^ 

bend  their  Bodies,  but  not  mo?e  out  of  their  Place.    When  they  ^f 

thro'  their  Egg  (which  I  fuppofe  they  did  by  eating  their  Way)  cbey  hg 

faft  upon  the  Dutfide  of  jit^by  that  Part  which  I  afterwards  fouad  to  betw| 

Mouth,  and  when  loofed  from  their  hold^they  funk  to  the  bottom  of  tbe^ 

»er.and  could  not  rife  again.  On  the  ^tb  Day  they  were  not  fiftWv  iocrcaW 

in  bulk^only  they  moved  themfelves  more  freely  at  the  bottom  of  rbe  V«» 

9^.  %M.      At  about  14  Days  end  they  appeared  as  Ftg.  zzi.  at  which  time  they ^^ 

«i^  "3-  about  in  the  Water  by  moving  their  Tails  as  Fig^  223.  and  fome  Radim«J 

of  their  Fan^Legt  were  vifible,  which  looked  Forked  and  like  the  Spi? 

of  a  Flam.    At  three  Weeks  end  their  Mouths  were  to  be  feen,  ^I^J^^ 

opened  and  (hut,  and  emitted  Faat  from  the  other  End.    At  a  Mod» 

end  tho  Ejfu  were  to  be  difcerned,  at  which  time  they  would /Vi^^flc^ 
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Topof  the  Wtier^andopeiiiiif  their  Moucbs  let  out  a  fmaU  Bubble  of  Ak^ 
afid  I  fuppore  take  io  frefli. 

The  Liquor  which  was  contained  in  the  inoemoft  Mtrnhmn,  was  more 
franfparent  than  the  ocher^  which  was  a  aMm«i  U^m^s  and  like  the  White 
of  an  Egg,  the  whole  was  a  little  heavier  in  fpecie  than  IVster,  for  a  fiogle 
Egg  funk  when  loofcd  from  the  reft  ;  bat  when  they  were  faflened  a  great 
many  together,  theyyW^iw,  every  3  Rggs,  leaving  a  little  fpace,  which  be- 
ing 6\Vd  with  Air,  made  them  fpecifically  lighter  than  common  Wafer. 

LIV.  The  Dm^hs  Animaiis  in  AnimsU^   fiom  its  nfes,  may  ordinarily  ht'O'tStmrnn 
divided  into  4  Parts,  i.  That  which  conveys  the  Food^  as  the  Oififbagus.  2.  !^l>rftd^ 
That  which  digefts  or  corrodes  it,  the  S$§mscb.    ;•  That  which  diftribtttesTr^«^n. 
the  CbfU,  the  Ina/limt.    4.  That  which  empties  the  F^€$,  the  RiStm.    But  '^^'  ^  '' • 
a  Litci  is  all  Sumoib,  from  one  end  to  the  other^and  does  devour  at  a  Atesl 
feveral  times  the  Weight  of  its  whole  Body.  The  Stmacb  when  fwelled  and 
ftreccht  with  Blood  is  far  bigger  than  the  Leeeb  it  felf,  nay  feveral  times 
exceeds  ir.  But  I  miltook  the  Number,  it  was  not  one^but  many  StomachS|i 
for  che  Cavity  is  divided  into  feveral  trsnfvirfi  Membrawa^  in  divers  dittinft 
Camera's,  but  thefe  Mtmbrma  in  the  Middle  have  a  Hole  that  leads  from 
one  into  the  other ;  but  by  the  pouching  out  of  each  ftde»each  of  thefe  may 
be  reckoned  alfo  two ;  in  all  we  may  number,  ("there  being  ic  or  12  of  thett 
Zam€ra\  befides  thefe  a  long  Qnes,  which  at  laft  run  to  the  Tail)  at  leaft 
xz^  if  not  24  Stomachs.    But  the  Riffttm,  wUch  liea  between  tho  Forking 
?f  the  two  laft  long  Ssemli,  ovStamstbs,  is  but  fmall^  and  (hort  in  Refpeft 
>f  the  whole. 

LV.  The  l/jpfir  Uf  of  a  Leecb  is  ft  retched  out  tflto  ^  Pointy  and  falls  up*^.^;^^ 
>n  the  UnJer,  which  is  round,  like  a  Cnfam^  and  ibortef.    Its  Throat  ouI^mV.  ' 
he  infide  is  covered  with  a  great  many  wbiu  Mufclu^  about  $ot  6  lines  ^^j^"^. 
onfTj  a«  big  as  a  fmall  Thready  and  lying  parallel  one  to  another^  elong  its     ' 
k><)y*    When  it  applies  the  Mouth  to  the  Fkfii  of  any  Amm$l^  a(l  thefe 
liufelts  contraAing  themfelves^  ihe  lucks  it  with  fo  great  Vic^nce  and 
areodinefsjp  that  (ne  makes  it  enter  in  Form  of  a  little  Tap  into  its  TbroaL 
\q  that  all  theEflfeA  of  Suftion  terminating  in  a  very  little  fpace^  of  ue« 
;cifity  the  Flefli  muft  break  in  that  Place. 

There  is  feen  at  the  End  of  its  Tail,  a  Iktle  flat  thing^egcaaiy  round^  the 
(order  of  which  is  elevated  far  above  the  Tail^  and  all  round  it;  which  it  ap* 
^lies  fo  uniformly  upon  the  Bodies  to  which  it  fattens  it  felf^that  ic  touches 
hem  in  all  their  Parts,  and  then  drawing  up  a  little  the  middle  of  thi^  flat 
\2Lit,  without  taking  off  the  Edges,  Die  makes  of  it,  as  ic  were,  a  little  Balm,  -  j 

irhich  leaves  its  Cavity  in  its  Middle^  This  excdlenc Giivtf  fafteps  fo  ftrongly 
in  the  Tail  of  the  Ui^b^  that  'tis  a  hard  Matter  to  pull  it  away  without  mai  ^ 

ing  fome  Rentj  efpecially  if  you  draw  it  perpendicularly  from  the  Surface 
n  which  the  Animal  is  faftened.  It  has  always  Recourfe  to  this  little  In* 
trument^  for  fattening  its  Body,  to  the  End  it  may  not  be  fufpended  in  the 

Mnmmm  %  Air^ 
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Air^  while  it  draws  its  NonrifiiineDt  by  Su^oo^or  elfe  that  it  be  not  carried 
away  with  the  Current  of  the  Wacer^  while  it  carries  its  Head  here  and 
there  for  feeking  its  Nouriflimenr. 

Its  Gut  goes  in  a  ftraight  Line  from  the  Mouth  to  the  Anu$j^%  big  as  a 
Qoofts  ^ill,  all  along  fet  with  a  great  Number  of  little  f^alva  :  Some  of 
which  make  a  perfeA  Cirde,  with  a  Hole  in  the  middle,  and  others  a  balf« 
moon  f  fome  are  (hap'd  Sfsral-wajs^ztid  there  is  a  great  one  of  this  fore  near 
the  Ttfi/,  fafhioned  like  the  Hisrt^  which  leaves  only  a  very  little  Hole^near 
which  is  found  much  jeltow  Fat y  which  fills  all  the  Cavity  of  the  Interim  to 
half  an  Inch.  Two  little  Intiftims  or  ApPendixis^tMh  half  an  Inch  long  and 
of  the  Bignefs  of  the  Feathei  of  a  little  Bird's  Wing,  pierce  the  great  Got^ 
in  which  they  are  open  at  one  End,  and  fliut  at  the  other*  All  this  Stru- 
dure  makes  it  evident,  why  the  ht^ine^  which  makes  no  Convolacions, 
and  yet  referves  ordinarily  but  liquid  Aliments,  does  yet  retain  them  to  a 
perfed  Concodion. 

A  NiTve,  the  Bignefs  of  a  Harfe-Hair,  all  black,  hard  to  break,  having 
Knots  at  a  Diftance  one  from  the  other,  beginning  at  the  M^tb  of  the  Ani- 
mal, palTes  over  the  Parts  that  ferve  for  Gtnergtian  in  the  male  ;  \is  fafiened 
in  a  ftraight  Line  alt  along  the  Gut  above,  ends  at  the  little  Circle  in  the 
End  of  the  Tail,  and  in  the  Way  fends  out  Branches  to  the  right  and  left 
Side,  which  go  from  every  Knot.  Tis  very  probable,  that  by  this  Canal, 
the  Animal  Spirits  run  abundantly,  which  gives  fo  great  Brisknefs  to  this 
Keptile^  which  makes  it  ply  into  fo  many  Fafliions,  fwim  fo  fwiftly^  fo 
properly,  and  fuck  with  fuch  Greedinefs* 

The  Leeeb  is  Hermapbr^Mte,  the  Parts  of  the  male  deftinated  to  Geoerati- 
on  are  placed  where  the  Neck  ought  to  be.  The  TarJ^  which  is  about  z 
Incbes  long,  is  white^  round,  hollow  and  griftly ;  A  part  of  the  Yard, which 
is  always  in  the  Body,  is  a  Sheath,  about  if  Lines  oif  an  Incb  long,  as  big  as 
a  little  Bird*^  Quill,  covered  with  a  fine  membrane,  Which  f^ftens  ic  firongly 
to  the  BtUj,  round  about  a  little  Hole  given  the  Le$eb  for  putting  out  and 
in  his  r^rJ  when  he  pleafes,  and  not  for  Breathing  as  the  Ancients  (aid.  Tbe 
other  Van  of  the  74r^  which  comes  out  9  or  10  Lines  of  an  Incb^  is  the  Big 
nefs  of  a  fowing  Thread,  and  the  End  of  it,  for  the  Length  of  two  Lines,  is 
bigger  than  the  reft.  All  Ox^Tardxt  hollow,  and  has  in  his  Cavity  a  white 
Mujcle  as  big  as  a  Hair,  faftened  only  to  the  Root  and  Head^  all  the  refi  be- 
ing at  Liberty.  ^  Tis  wifh  this  Mufele  that  the  Animal  draws  the  Tard  into 
its  Sheath,  which  any  one  may  try  by  Cutting  it  at  tbe  Rcet,  to  draw  ouc 
this  Mnfcle  mth  his  Nails.  On  every  fide  of  the  Reat  of  the  Tard  is  a  licdc 
Ti/hite  Wek^  flat,  oval,  about  a  or  ;  Lines  long,  refembling  fmall  Guts^  twi- 
tted about  wirh  a  Carfilaginom  Body,  as  big  as  a  double  Thread,  and  2  Line$ 
long,  whichfaftensto  the  RMoiiht  Xari,  in  which  'ds  probable  ic  carries 
the  Prelifick  matter.  A  little  above  the  Root  oi  the  Tard  between  thefe 
two  Webbs,  there  is  a  Uttie  Griftly  Globule,  two  Inches  long,  whice^  hard, 
hollow,  round,  oval,  (harp,  inwardfy  covered  with  a  Membrane,  wrink* 
led  and  full  of  a  milky  Liquor.  There  is  at  the  Head  of  this  GUbuU  a  fmall 
W*eb^  like  to  an  Efididjmif,  whofe  little  Cgnal,  of  the  fame  Piece  with  it, 
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creeps  orer  the  Glokule,  and  is  faftened  at  the  Point  of  it,  and  above  the  Epi^ 
tUymh  are  two  Glands  exadly  round,  each  as  big  as  a  Grain  of  MilUt.  I 
ake  this  little  GlobuU  to  be  a  Tefticlf.  All  along  every  fide  of  the  Inu/line 
s  a  white  Canal,  or  Ovarium,  of  the  bignefs  of  a  fmall  twitted  Thread,and 
bided  in  a  thoafand  Manners^  to  which  are  faftened  with  a  7ii7,as  it  were 
he  Grain  ofaRaifin  to  their  Gfi^^fi  many  little  Globules  exadly  round,  as 
)ig  as  a  litflePea,  full  of  a  milky  Juice,and  fome  little  white  Eggs,griltly, 
>erfc<aiy  round,  as  big  as  a  Grain  of  A/i//^^,  hard,  which  are  hardly  broken, 
naking  a  Noife,  and  full  of  a  white  Matter.  There  is  in  the  Inte/iine,  to- 
wards the  £nd^  a  great  yalvn  hfhioncd  like  a  Hearti  with  two  little  Bags, 
^here  begin  looo  fmall  Channels  made  of  fine  yellow  Fat  which  fill  the 
iiavity  of  the  Intefiine  for  half  an  Inch.  It's  probable  that  ihefe  Paffages 
)f  Fat  receive  the  Prolifick  Liquor  to  condud  it  into  th^Ovarium* 

LVI.  There  is  an  eitraordinary  Sangulfuji^a  or  Luch,    found  fomctimcs  dm^rj  tTb 
(ticking  faft  in  the  FiOi  call'd  Xifbias,  or  SworJfJh.    S.  Boccom  gives  it  the  *j^;*',"J; 
Name  of  HiruJo,   or  Acus  Cauda  utrinque  fennata,  becaufe  of  its  working  its^i/A 
Pelf  into  the  Flefli,  and  fucking  the  Blood  of  the  faid  Fi(h.  He  defcribes  it  'l^[J^f^^ 
lo  be  of  about  4  Inches  long,the  Belly  of  it  white, cartilaginous  and  tranfpa-99p.6i59' 
rent,  without  Eyes  or  Head,  (that  he  could  obferve)  but  inftead  of  a  Head, 
it  had  a  hollow  Snout,  encompalfed  with  a  very  hard  Memkrane,  differing 
in  Colourand  Subftance  from  the  Belly  ;  which  Snout  it  thrufts  whole  into 
:he  Body  of  the  FiQi^as  ftrongly  as  an  jittgre  is  wound  into  a  piece  of  ff^ooJ, 
ind  fills  it  full  of  Blood  unto  the  very  Oritice.    It  hath  a  Tail  ihaped  like 
I  Feather,  ferving  for  its  Motion,  and  under  it  two  Filaments,  or  (lender  Fi« 
3res,  longer  than  the  whole  lnfeA,whereby  it  feems  it  clings  about  Stones 
)r  Herbs,  and  fticks  the  clofer  in  the  Body  of  the  Sword  Fsfh,  of  which  it  ac- 
acks  thofe  Parts  only  where  the  Fins  of  chei^iOi  cannot  touch  or  trouble  it, 
he  Obferver  affirming  that  he  hath  often  found  it  (licking  in  the  Backhand 
n  the  Belfy,  and  fometimes  clofe  to  the  Head,  fometimes  clofe  to  the  Tail 
»f  that  Fi(h,  but  always  far  enough  from  the  Fins.    Within  its   Belly  he 
loted  fome  VeiTels  like  fmall  Guts,reaching  from  one  end  of  it  to  the  other^ 
vhich  by  the  PrefTure  of  his  Nail,he  made  reach  to  the  Orifice  of  the  Snvut^ 
whence  they  retired  back  of  themfelves  to  their  natural  Situation  ;  they 
eeniing  to  be  the  Inftruments  for  fucking  the  Blood,  becaufe   the  Smut  is 
n  it  felf  an  empty  part,  deftitute  of  Fibres  and  Valves,  to  draw  and  fuck- 
t^ith  ;  whereas  thefe  Ve(rels  having  a  Motion  refembling  that  of  a  Pump,in 
phiQh  the  Snout  of  this  Animal  ferves  for  a  Sucker,  drawing  the  Blood 
rom  one  end  to  the  other :  And  the  Belly  of  this  InkSt  being  Kam'd  Ring- 
i^ife,  the  Stru<fture  ferves  to  thruft  the  faid  inner  Veflels  into  the  Ofifice  of' 
he  Trunk,  and  to  draw  them  back  again* 

This  Creature  as  it  torments  the  Sword'^fi^,  fo  it  is,  by  our  Obferver's 
delation,  vexed  it  felf  by  another  Infed,  which  he  calls  a  Loufe,  of  an  Afh  * 
!A)lour,  faftened  toward  the  Tail  of  this  Leech  as  firmly  as  a  Sea-fnail  is  to 

Rock.    Tis  of  the  Bignefs  of  a  Pea,  and  hath  an  Opening,,  whence  come 

out 


but  many  Tmall  ivinding  and  hairy  Thread  .  Ic  hach  not  been  obferred, 
("as  far  as  our  Author  could  learn)  to  trouble^  or  to  be  upon  any  other  Ani* 
mal  than  this  Lucb.  • 

vm  •ddTufn  LVII.  I  have  found  2  forts  of  Si^ll  Snails  eafily  diftinguifht  one  from  ano- 
^/--••^/^'^'thcr,  and  from  all  befides,  becaufe  the  Turn  of  the^rtf«/&j  is  from  the 
M^^m^"^'  Right  Hand  to  the  Left^  contrary  co  what  may  be  feen  in  common  SmaUi. 
n.fe4».iou  'j'hey  are  very  fmall^  and  therefore  might  well  efcape  thus  long  the  more 
"''^'^*^'^' curious  Naturalifts;  either  of  them  much  exceeding,  ac  leaft  in  Thictaefs, 
a  large  Oii^Drffr. 

The  firft  I  thus  defcribe.  The  Open  of  the  Sbellis  pretty  round  j  the  Se- 
cond Turm  or  WuMtb^  is  very  large  for  the  Proportion,  and  the  reit  of  the 
V/reatb$,  about  theNumberof  fix  are  ftiil  leflened  to  a  Point.  ThisTirr^, 
OT  Conical  Figure^  is  well  near  a  Quarter  of  an  Inch  ;  the  Colourof  the  Shell 
is  duskiOii  yet  when  the  (hrunk  Animal  gives  leave,  you  may  fee  Day 
through  it,  and  then  it  is  of  a  yellowilh  Colour.  Thefe  SbeUs  are  extream 
brittle  and  tender* 

The  fecond  fort  feem  to  be  much  fironger  and  thicker  fli^U'd,  they  are 
well  near  half  as  long  again  as  the  other,  and  as  flender,  they  have  the  ex« 
ad  Figure  olOat  Corn,  being  as  it  were,  pointed  at  both  Ends^  and  ci^ 
Middle  a  little  fwelled.  The  Open  of  the  Shell  is  nor  exadly  roqnd,  therf 
being  a  peculiar  Sinus  in  the  lower  part  thereof.  I  think  you  may  num* 
ber  about  io  Spires,  having  their  Turn  from  the  Right  Hand  to  the  .Left. 
The  Colour  of  the  Shell  is  of  a  dark  and  reddifli  brown. 

Both  thefe  forts  of  Snails  when  they  creep,  life  up  the  Point  of  their 

Shells  towards  a  Perpendicular,  and  exert,  with  Part  of  tbetr  Bcnly^  2  paut 

of  Horns,  as  moft  of  their  Kind  do. 

In  Mareb  I  have  feen  many  of  them  paired,  and  in  the  very  AA  of  Ve« 

C4i.  rimt.  nery^  and  therefore  it  is  moft  certain,  (c  ntrary  to  the  Opinion  of  4n* 

fiotlc)  that  they  engender.    But  whether  thofe  that  are  thus  found  conpM, 

be  one  of  them  Mah  and  the  other  Ftmah,  or  rather,  as  Mr.  ff^raj  hath  obfer- 

ved,  that  they  are  both  Male  and  Female,  and  do,  in  the  AA  of  Geqerati* 

on,  both  receive  into  themf^plves,  and  immit  a  like  Ftnis  (as  it  feenifi  prob^ 

ble  to  any  Man  chatfhall  part  them)  I  fliall  not  determine. 

Tbefe  Snails  are  to  be  found  frequent  enough  under  the  loo(e  B^k  of 
Trees^  as  old  Willows^  and  in  the  ragged  Clefts  of  Elms  and  Oju^  c^c.  and 
in  no  other  Place  that  I  could  obferve.' 

^M  </     LVllL   1.  The  Outfide  of  ooe  fort  of  land-fnaih  in  VirginUi^  is  of  Aj^ 

&Su^j    Colonr,  inclining  to  a  yellow,  the  infide  white,  with  a   Blufh  of  red^  and 

jit'^aTs  ^^  ^^^  Mid^le^of  the  Entry^  on  the  Inturnof  the  Shell,  grows  a(m«Il  white 

^cT,^a.i9  .  Tooth  0^  Protuberance.    But  what  is  moft  remarkable,  the  Shell  it  felf  is 

tranfparent,  and  you  may  plainly  perceive  by  the  Opacity  tbere^  that  the 

body  of  the  Animal  \it$  near  thpfpiral  Strings  or  Cwter,  on  which  the  Arct 

is  turned,  and  that  the  empty  Part  of  the  Shell  is  fpread  witha  thin  (ported 

Film«  Near  the  Toothy  but  more  inward^  is  to  be  feen  a  little  waterijb  Sfe^l^ 

which 


which  by  a  kind  of  Sy]hle  and  DUJfoU,  comtzStt  and  dilatei  U  feU  ,•  from' 

his  proceeds  a  linpid  Tmnk^  which  runs  into  the  Film^  and  there  divides 

nto  branebtsx  chefe  grow  lelTer,  and  fpread  as  the  ^«iMii/ recedes^  or  ap« 

>roachesthe  Mouth  j  and  when  icisouc,  extsnd  theoifelves  to  the  very  ' 

Lip  of  the  Shell.    I  fuppofe  the  fame  co  be  in  all,  at  teaft  the  Land  Kind, 

ho'noteafily  to  be  difcerned.    It  is  likely  alfo,  that  the  Fi7m,the  Nautilus 

n  Carvil  (as  the  Sailors  call  it)  exerts,  may  be  analogous  to  this. 

2.  This  Defcription  of  the  Heart  of  a  Snail^  agrees  well  with  the  Ahato-Bf  Dr£i/«r|^ 
ny  thereof,  made  and  long  fince  publiOiedby  VarJer^  and  Fr.  Reds.  *^* 

J;  There  is  a  fmall  Snail  of   the  Land  Kind,    with  a  dented  Aperture, g^  ^  ^^. 
ind  an  outward  Coat,  on  which  it  is  ffirjufi^  or  rather  finely  echinated«A«r.ibii>r* 
[am  apt  to  believe,  thatthcfe  (nor  hardly  any  elfe)  are  not  dented,   till ^^^ 
hey  arc  at  their  full  Growth,  for  I  find  feveral  fmall  ones  amongft  them^ 
vjch  an  open  Entrance,  that  Teem  to  belong  to  this  Kind* 

I  have  hitherto  obferved  very  little  Variety  of  naked  Snails,  I  know  of 
mt  one  Kind,  which  is  a  fmall  Ajh  colouud  zwiffotud  ono,  and  iwi/i;,  like 
Dr.  L^)fcr's  Fig.  1 6. 

LIX.  In  Off.  1684.  There  were  two  Ladies  at  M^ieiii/ where  I  then  was,  The  pdrp*(s^ 
^ho  told  me,  that  there  was  a  certain  Perfon  living  by  the  Sea  fide  in  he*  mu'.^*u^^ 
^nd,  who  made  confiderable  Gain,   by  marking  with  a  delicate  durable  i7s'p.ii7B 
Irimfon  Colour,  fine  Linnen  of  Ladies,  Gent.  &c.   fent  from  any  Parts  of  that 
fland,  with  their  Names^  orotherwife,  as  they  pleafed,  which  was  made 
vith  fome  liquid  Subftance  taken  out  of  tl  Shell -^yZnd  one  of  them  thought 
t  to  be  taken  out  of  the  Shells  here  figur'd  and  defcrib*d«    Hereupon  I 
nade  many  Experiments  on  all  the  Sh^l  Fifhes  I  had  taken  on  that  Coaft  ;  wig.2ii.tn  • 
nd  at  laft  obtained  that  delicate  Colour  they  told  me  of.  The  whole  Pro-  ^;^  ^l^^  ' 
efs  is  as  follbweth. 

The  Ihells  being  harder  than  mofl  of  other  Kinds,  are  to  be  broken  with 

fmart  ftroke  with  a  Hammer^  on  a  Plate  of  Iron,  or  firm  piece  of  Timber, 
with  their  Mouths  downwards)  fo  as  not  to  crufh  the  Body  of  the  Fifb  with* 
»  ;  The  broken  pieces  being  pickt  oif,there  will  appear  a  white  Vein,  ly*  - 
ig  tranfverfly  in  a  little  Furrow  or  Cleft,  next  to  the  Head  of  the  Fifh»  ^ 
^hich  muft  be  digged  out  with  the  fliff  Point  of  aHorfd*hair  pencil,  being 
lade  fhort  and  tapering.    The  Utters,  Figures,  or  what  elfe  (ball  |be  made 
n  the  Linnen  (and  perhaps  Silk  too)  will  prefently   appear  of  a  pleafanc 
ibt  green  Colour,   and  if  placed  in  the  Sun,  will  change  into  the  following 
olours,  i.  e.  if  in  fainter,  about  Noon,  if  in  the  Summer,  zaHour  or  two  after 
un'rinng,and  fo  much  before  fetting,  for  in  the  Heat  of  the  Day,  in  Sum« 
ler,  the  Colours  will  come  on  fo  fatt,  that  the  Succeffion  of  each  Colour 
ill  fcarcely  be  diftinguifht,  next  to  the  firft  light  green,  it  will  appear  of  a  < 
cep  green,  and  in  few  Minutes  change  into  a  full  Sea-^green,  after  which,  in 

few  Minutes  more,  it  will  alter  into  a  Watcbet  Blue ;  from  that,  in  a 
ttle  time  more,  it  will  be  of  a  purplifh  Red,  after  which^  lyiag  aa  Hour  or 
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tw9,  (fuppofing  the  San  ttill  (hining)  it  will  be  of  a  ^ttv  deep  purple  rci, 
beyond  which  the  Sun  can  do  no  more.  But  then  the  laft  and  moftbcaud* 
ful  Colour,aftcrwafliinginfcalding  Water  and  Sope,  will,  the  Maitcr  be- 
ing again  put  out  into  the  Sun  or  Wind  to  dry,  be  a  fair  bright  &»/«, 
or  near  to  the  Prince's  Colour,  which  afterwards,  not  witbftanding  there  is 
no  ufe  of  any  Stiftick  to  bind  the  Colour,  will  continue  the  fame jf  well w- 
dcrcd  ;  as  I  have  found  in  HanJketibiefs,  that  have  been  waflit  more  than 
40  times  ,•  only  it  will  be  fomewhat  allay'd,  from  what  ic  was,  after  the 
firft  wafliing.  While  the  Cloth  fo  writ  upon  lies  in  the  Sun,  it  will  yield  a 
very  ftrong  foetid  Smell,  as  if  G4rlick  and  jifa  FestiJa  were  mixed  top- 
ther. 

The  Shells  are  of  divers  Colours,  but  moft  part  of  them  white,  fomcarc 
red,  fome  yellow ;  others  of  both  thefe  Colours ;  fomeof  a  blackilh  hrowDi 
many  of  a  fandy  Colour,  and  fome  few  ftriped  with  white  andbrownpa- 
rallel  Lines.  It  feems  to  be  a  kind  of  amfblbious  Animal,  alternately  llvingia 
both  Elements  every  Tide  :  For  being  out  of  their  native  Place,  aoda 
Wantof  fuch  Viciffitudcs,  they  take  this  Courfe  to  find  the  Air;  when  any 
of  them  arc  put  into  a  Veffel  of  Sea-water  ffor  in  frefli  they  fooncxpit) 
after  they  have  lain  fometimc  on  the  bottom  of  the  Veffel,  they  creepiflg 
to  the  Superficies  of  the  Water,  and  by  extending  a  kind  of  Lip,  witbtliar 
OftTcuImmsfiWng  to  the  Side  of  the  Veffel  or  Pan,  (which  is  moft  convcnia 
for  their  Afcent)  with  about  half  that  Part  above  the  Water  j  fomcriffifl 
^'g^  -->.  creeping  down  under  it,  and  returning  again  to  their  Station  betwca 
Wind  and  Water. 

I  have  found,  chat  fometimes  their  Veins  arc  fuller  and  whiter,  and* 
Juice  more  vifcid,  at  other  times  more  flaccid  and  watery. 

Thefe  Shells  are  in  great  abundance  on  the  Sea-coaft  of  Smirf^^'^ 
have  found  themalfoon  the  (bores  of  South  Waks^  oppofitetoic;  andl 
doubt  not,- but  they  may  be  found  on  the  other  Coafts  of  EugUnifii^^ 
the  S$»tb  tnd  IVeJlirm  Parts,  where  I  am  almoft  affured  I  have  fonnerlyta 
them^tho'  then  unknown  to  me.  And  I  am  of  opinion,  there  may  be  foo&l 
on  our  Marine  Coafts,  fome  bigger  Shells,  which  may  have  a  coloorflf 
Juice,  though  not  the  fame  with  this,  for  that  I  know  few  natural  thiW 
both  of  Amimsls  and  yegit^bUs,  but  what  have  divers  forts  of  the  fame  m 
in  the  fame  Place.  .    k  1 

I  am  affured  by  fome,  who  haveboil'd,  dreft  and  eaten  of  this  Fiihi  ttis 
they  are  wholefome  Food ;  as  good  at  leaft,  and  tafte  as  well  as  If^^ 
Hlmtlit^  only  the  Flcfh  is  fomething  harder. 

Perhaps  this  colouring  Juice  may  be  the  fpermatick  and  prolifick  Ma^^i 
by  which  they  propagate  their  Kind  .•  which  I  am  inclinable  to  thW^ 
its  Confiftence,  Virulent  and  Foetid  Savour.  Or  elfe  it  may  be  a  HudJ^ 
in  this  Animal,  which  by  its  vital  Energy,  as  the  Spring  of  Life  aodM^ 
tion,  fuppliesthe  WantofHw/,  Uver,  Bh$i,&c.  as  in  other  exfaogni^' 
ou<  A'iim:ils 

There  are  many  forts  of  this  Futfle  Fijh,  differing  in  Bignefs,  Strudnft 
Colour  of  the  Shell,  according  to  the.Nacure  of  the  StaGrwnJs,  Dcpb» 
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Shallowners  of  Wster^  Rocks,  Gravel,  Mud^  as'  alfo  the  Latitude^  where 
they  are  found.;  and  fo  differing  alfo  in  the  Variitks  oiCohursoi  ih^Ting- 
mg  Jdict  in  their  Veins^  as  black,  livid,  violaceous,  deep  Sea^grem^  light  and 
Inf  Rid,  Ametbyfiine,  &c.  But  the  beft  of  all  were  found  in  the  Tjrian  Seas, 
lear  that  Ifland  on  which  the  renowned  City  of  Tjre  was  builc^  (now  an 
nconfiderable  Town  called  Sstr) ;  this  was  celebrated  and  prized  above  all 
he  reft,  for  that  ic  excelled  them  all  in  its  illuftrious  Colour,  called  in 
brtner  Ages  by  divers  Names ;  as  Ofirum,  Sarranum,  Telaginm,  Venemsm, 
Tfrism,  Turfurijfum,  Flores  Tyriani,  &c.  Almoft  all  Authors  agree,  that  ic 
ies  in  a  certain  Vein  in  the  Fifh  ;  and  fomeof  them  mention  it  co  be  white 
md  vifcous,  as  this  of  ours  is.  This  excellent  Dje  feems  to  have  arrived  at 
ts  higbeft  Perfeaion  in  the  Days  of  Plinf  (being  in  the  Reigns  pf  the  Fe* 
fafians)  when  the  Artifts  of  the  Imperial  City  of  the  Worid^in  Preparations 
)f  that  Tmging  Succus  for  dying  the  Robes  and  other  Veflments  of  Emperors, 
^motors,  &c  flrove  to  excel  each  other  in  new  fafliion'd  Purples,  to 
[ratify  the  luxuriant  Excefs  of  the  Great  Ones  of  thofe  Times,  by 
ireparing  and  mixing  the  Colour  found  in  the  feveral  forts  of  thefe  fhells. 
fhefe  Colours  fold  then  at  great  Prices;  that  which  was  the  fine  double 
ly*d  Purple  of  Tjre,  called  Diahafba,  yielded  looo  Roman  Denarii  the 
^ound,  which  is  computed  to  be  more  than  ;oZ.  Sterlings  And  this  of  ours 
eing  fo  exceUent  a  Colour,  without  a  Preparation^  or  Addition  of  any 
bing  to  it,  may  now,  or  at  leaft  hereafter^  by  farther  Improvement^  vye 
nth  the  Tyrian  Vnrtle. 
Johnfion,  out  OX  Arifiotle,  mentions  a  Species  of  thefe  Fiihes^  under 
be  Name  of  Littorales  ^use  parva  &  Flore  funt  rubro  j  this  agrees  with 
lurs^  which  may  be  named  Bsirpnra  Litter alis  (Jive  Tenienfis)  parva  Tnr* 
mata. 

LX.  O3ob.'y.\6$i.  Teftudinem  meam  appendix  priufquam  ^^^ulstm^^^^^l^ 
direr^  ibidem  per  totam  Hyemem  Hybematstra,  pendebatque  exade  4  lib.hLonk' 
Un.  7  ©n  ^«-  ■• 

OH.  S.  %6^u  Eratam  e  Terra  Teftudinem  (nam  fe  pridie  humaverit)  ^^^'^'^^^ 
ppendi  denuo^  ponderabat^ue  4  lib«  6  Un.  i  Dr. 

Aiar^  1 6.  i6f  2-;j  T^^^afponte  e  LatibstU  fuo  prodtit^  pendebuqne  4  lb. 
un. 

OB.  A.  i^^.Ttt^^f^poftquam  per  aliquot  dies  jejunaffet,  Tubtufqae  ter- 
im  re(e  abfcondilTet,  inde  ednda  atque  appenfa,  ponderabat  4  Hh.  f  uiu 
)culi  (quos  diu  claufos  habuerat)  turn  aperti  plurimum  madercebam. 

Msr.  1 8.  ic^n.'4«  ^tjludo  e  Latebris  prodiens^  &  in  Lance  appenb^jpoA^ 
erabat  4  lib.  4  un.  adr. 

Off.  6. 1 6(4.  Tefiudo  ad  Hjicrna  ituriens  pendebat  4  lib.  $  un.  9  dr. 

Die  Fei^.  ultimo  i6;4-j:,  Tejludo  ex  Hjemali  Crypta  prwepens  pepeildtt 

lib.  7  un.  6  dr.  amifit  icaque  ponderis  i  un.  $  dr. 

OS.  2.  165'f.  Tefiudo  t^em0tnmiinn,  pependic  4  lib.  9  utu  prius  Miten 
liquandiu  jejunaverat. 
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iMir«  2f«  t6^6.,   Tefittdinem  e  Latebris  Hybemalibut  prodeuntern  append!^ 
traiquc  4  lib.  7  Un.  2  Dr. 

5«^^  ;o,  i6;6.  Ttfimic^  fabtus  terram  icuriens^  pendebat4  '^^^  '^  un.  4dr. 
Mar.^,  i6^y.  Tefiudo,  de  fubcus  terrain  exiens^  pondoerac  4  lib.  ii  Vn. 
2  Dr.  ft. 

Unde  fatis  liquet  quam  Fixis  Pardculis  base  Animalia^  qu^t  Tub  Terra 
fe  muniunc  adverius  Frigus  Hyhernum  conltenc  ;  cum  per  roc  Menfes  cam 
\Arirt*iu    cxigua  pars  corporis  in  fudores  auc  effluvia  abeat^  ut   an  vivanc  necoe^ 
iJvMfV^^j  dam  hunc  in  modum  fepuUa  jacenr,  merico  ambigacur. 

mtbmt  J 

•.  .0. 26.p!     LXr.  SI  Steno  writes  from  Florence^  that  a  T^rra/y^  had  its  Head  cutoff^ 
^%tcroy.  ^^  yet  it  ^^^  found  to  move  its  Feet  3  Days  after. 

/ten  iu  Eaft- 

wk^^     LXII.  r.  In  the  River  of  G^a,  there  is  a  Shell  reprefcnted  in  Fig.  z^o: 
s<i3.p,87i.  which  holds  a  fort  of  Oyfter  ;  it  is  very  fcarce,  and  in  the  ImdUs,  as  well  as 
^^^  Liftei  ^^^^  i"  Holland,  the  ihell  powder'd  is  efteemM  a  good  Medicine. 
«^P.«7*.       2.  The  like  fort  of  Ojfierjhells  is  to  be  found  in  the  mft- Indies.     And 
confidering  the  Hint  given  us  by  M.  H^itx^  of  its  being  chought  medici- 
nal at  Goa,  where  it  is  found ;   and  alfo  how  chat  calcined  Shells  are  the 
mofl  common  Enterrainments  all  over  the  India,  chewing  them  all  Day 
longj  with  the  Leaves  of  a  certain  hot,  piperate  and  fpicy  Plants  and  a  fort 
of  Nut  roixt  therewith  ;  we  may  reafonably  fufpeift  the  Gom  Stone  to  be 
made  up  of  them^  or  fuch  like  Ingredients. 

^^1%  LXIIL  I,  M.  Auzant,  at  the  Intimation  of  M.  dt  la  Voye,  obferved  a  ifai- 
M.Aintut.  tting,  clammy  Moiftare  in  Oyfttn,  which  ftuck  to  the  Shelly  and  being 
%i2^.aoi  j|,3yyjj  ^yj^^^  (hone  in  the  Air  its  whole  Length,  which  was  about  4  or  f 
Lines^  and  being  put  upon  the  Obferver^s  Hand^  continued  to  fliine  there 
for  fome  time.  And  afterwards  caufmg  more  than  20  Dozen  of  Oyfiers 
to  be  opened  in  the  Dark^  he  found  this  (hining  Subftance  to  be  really 
fforms  (zs  M.  de  la  Voye  had  thought  them  before  J  and  chofe  of  ;  fores ; 
one  fort  was.  whiteifh,  having  24  or  15  Feet  on  each  fide,  forked^  a  black 
Speck  on  6ne  fide  of  the  Head»  taken  by  him  for  a  Ghryftalline,  and  the 
Back  like  an  Uel  Itript  of  her  Skin  ;  the  fecond  was  red^  and  refembiing 
the  common  Gkyv-Wctm.  found  at  Land,  which  folds  upon  their  Backs, 
and  Feet  like  the  former,  and  with  a  Nofe  like  that  of  a  Dog,  and  one 
Eye  in  the  Head;  The  third  fort  was  fpeckled,  having  a  Head  like  that  dL 
a  Scdy  with  many  Tufts  of  whittfh  Hair  on  the  Sides  of  if. 

2.  The  Obferver  alfo  (aw  fome  much  bigger,  that  were  Grajrijh,  with 
a  big  Head,  and  2  Horns  on  it,  like  thofe  of  a  Snail,  and  with  7  or 
8  whitiih.  Feet  ^  But  thefe,  though  kept  by  him  in  the  Nighty  fhined 
aob 
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J.  The  2  (irft  Torts  are  made  of  a  Matter  eafily  refoloble ;  tlie  leaft  fba- 
Ling  or  Touchy  turning  chem  into  a  Vifcous  and  Aqueous  Matter^  which 
ailing  from  the  (heli^  fiuck  to  the  Obferver's  Fingers,  and  (hone  there  for 
hefpace  of  20  Seconds  ;  and  if  any  little  Part  of  this  Matter,  by  ftrongly 
lakingthe  fhell^  did  fall  to  the  Ground,  it  appeared  like  a  little  piece  of 
'laming  Brimfione,  and  when  fiiaken  off  nimbly,  it  became  like  a  fmali 
hining  Line  which  wasdiffipated  before  it  came  to  the  Ground. 

4.  This  (hining  Matter  was  of  different  Colours }  fome  whitifli,  fome 
eddifh,  but  yet  they  both  afforded  a  Light^  which  appeared  a  ^iolit  co  this 
)bferver's  Eye. 

;.  He  obferved  among  them  2  more  firm  than  the  reft,  which  (hone  all 
▼er ;  and  when  they  fell  from  the  p;^er,twinkled  like  a  great  Star,(bining 
Tongly,  and  emitting  Rays  of  a  Violet  Light  by  turns,  for  the  ipace  of 
0  Seconds.  Which  Scintillation  the  Obferver  imputes  to  this,  that  tbofe 
^''orms  being  alive,  and  fometimes  raifing  their  Head,  fometimes  their 
'ail,  like  a  Carp,  the  Light  encreafed  and  leffened  accordingly  ;  feeing 
lat  when  they  (hone  not,  he  did,  viewing  them  by  a  Candle,  find  theni 
ead. 

6.  Forcibly  (haking  the(c  Ojfierjhells  in  the  Dark,  he  fometimes  faw 
ke  whole  Shell  full  of  Lights,  now  and  then  as  big  as  a  Fingers  end,  and 
mndance  of  this  clammy  Matter^  both  red  and  white,  which  he  judges  to 
ive  been  fFormr  burft  in  their  Holes.  And  in  the  (haking  he  faw  all  the 
ommunications  of  thefe  little  Verminulous  Holes,  like  to  the  Holes  of 
^orms  in  Wood. 

7.  In  more  than  20  Dozen  ofOyfiers,  he  took  no  Shell  (10  or  12  except* 
1)  but  it  emitted  Light ;  and  he  found  fome  of  this  Light  in  16  of  the  O/- 
rs  themfelves. 

8.  This  Light  occurs  more  frequently  in  big  than  fmall  Ojfiers ;  in  thofe 
ar  are  pierced  by  the  Worm,  oftner  than  thofe  that  are  not :  and  ra« 
er  upon  the  Convex  Side  than  the  other  ;  and  more  in  frefli  ones  than  in 
e  ftale. 

9.  Having  fomewhat  fcaled  the  Convex  Side  of  the  Shell,  and  difcovered 
e  Communication  of  the  Holes,  wherein  the  often  mentioned  vifcous 
oifture  that  has  any  Form  of  InfeAs  is  found,  he  fmelt  a  Scent  that  was 
e  the  Water  of  a  fqueezed  Oy(ler« 

10.  The  (Vortnt  give  no  Light  when  irritated,  but  if  they  do,  the  light 
Is  but  a  very  little  Time ;  whereas  that  which  appears  in  thofe  that 
(re  not  angred  before,  continues  a  great  while  ;  the  Obferver  affirming 
have  kept  of  it  above  two  Hours. 

LXIV.  The  Pearl'fhilh  in  Norway ^  and  elfewhere,  do  breed  in  f^cetne^gm  4f 
Iters.  Their  Shells  are  like  to  thofe,  which  commonly  are  called  MufcUs/^^^lJ^ 
t  they  are  larger.    The  Fi(h  in  them  looks  like  an  Ojfier,  and  it  producetfa  sandiuF.  n. 
reat  Qufterof  £^i,  like  tbofe  of  Crawfijhes,  fome  whice^  foroe  black,  ^^''^^'^ 
'  '        Nnnnn  z  (which 
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("which  latter  will  yet  become  White,  the  outer  black  Coat  being  taken 
off ;  thefc  Eggs  when  ripe,  are  caft  out,  and  being  caft  oat,  they  grow, 
and  become  like  thofe  that  caft  them..  Bat  fometimes  it  happens,  that  one 
or  two  of  thofe  Eggs  ftick  faft  to  the  fides  of  the  Mstrix^  and  are  not  fol- 
ded with  the  reft.  Thefe  are  fed  by  the  Ojfier  againft  her  Will, and  they 
do  grow,  according  to  the  Length  of  Time,  into  Pearls  of  different  Big- 
neius,  and  imprint  a  Mark  both  in  tbcFilh  and  the  Shell,by  the  Sicuado% 
conform  to  this  Figure. 

This  Account  I  received  from  a  Dsme,  called  HimUus  Am$ldi^  an  ioge« 
nious  and  veracious  Perfon,  having  by  his  own  Experience  fouod  it  (oat 
Cbrifiians  in  Narwsj,  and.  with  great  Seriouf nefs  airace4  m$  of  the  Tradi 
thereof.^ 

^i^tt^    LXV.  There  are  4  Rivm  in  the  County  oiTytmi^  abouoditag  with  that 

fy'5ir'^Kob.'fort  of  Mufclis,  wherein  Pdiir/i  are  found,  all  emptying  them felves  imo 

^^4iDb  0.  [^^^  p^i^^  whereon  ftands  the  Town  of  i^iny ,and  fo  into  the  Sea.  There 

If  *h  ^^'^^  g]fQ  Q^Yi^^  Rivers  in  the  County  of  DontgM^  a  River  near  Dmndmlk,  the 

Sbmi  running  by  fV^terf^ri^  the  Lough  aSi^  Uugb  Lesn  \n  Kerrj ^  which 

afford  the  like  Filh ;  and  no  doubt,  there,  be  many  more  that  L  do  not 

know. 

In  the  warm  Months  before  Harveft  is  ripe,  whilft-  the  Rivers  are  low 

and  clear,  the  poor  People  go  into  the  Water^  and  fome  with  their  Toes, 

fome  with  wooden  Tongs,  and  fome  by  putting  a  (harpened  Scicit  into  the 

opening  of  the  Shell  take  them  up,and  although  by  common  Eftimaceooc 

above  one  Shell  in  an  hundred  may  have  a  Pearl,  and  of  thefe  Pearls  not 

above,  one  in  a  hundred  be  tolerably  clear,  yet  a  va(t Number  of  fiir 

merchantable  Pearls,  and  too  good  for  the  Afctbicsry^  are  offered  to  Sate 

by  thofe  People  every  Summer  Affize.    I  my  felf  faw  a  Pearl  bought  for 

^o  Sbilh  that  weighed  iS.Carsts^  and  was  valued  at  40  /.  and  had  It  beea 

as  dearas  fome  others  produced  therewith,  it  would  certainly,  bare  bees 

very  valuable.    And  a  Miller  took  a  Ptarl,  which  he  fold  for  4  /.  10  SUiL 

to  a  Man  that  fold  it  for  10  /.to  another,  who  fold  it  to  the  late  Ladf 

Gknanhj  for^o  /.  with  whom  I  faw  it  in  a  Necklace.fhe  refufed  SoPooni 

for  itfrom>the  late  Dutcbefs.  of  Otm^nd^    The.  young  mv/c/^i  never  ten 

any  Pearl  in  them. 

The  Natives,  though  very  foul  Feeders,  will  not  eat  the  Fifii  ;  whid 
feems  to  me  to  cut  like  the  Oyfier^  tUckijh  gnen.  The  Shell  is  fafteoei 
with  2  Tendons,  one  at  each  end,  whereas  the  Offier  and  Scalhf  are  wiih 
one  only  in  the  Middle.  They  lie  ia  Part  opened*  putting  forth  tliea 
white  Fins,  likea.Tongue  out  of  the  Moath,  which  direds  the  Eyeco 
them  in  the  Water,being  otherwife  black  as  the  Stones  in  the  River.  The 
Bach  of  the  Sbtllty  juft  about  the  Hinges,  on  which  the  Vahm  do  opee, 
are  all  broken  andbruifed  both  young  and  old,  and  fliew  the  fevesal 
Grufts  and  Scales  that  make  the  ShelU  and  isoaufed  (I  think  till  I  kno« 
better)  by  the  many  great  Stones  that  are  driven  over  them  by  tbe 
Floods  from  th^  N^ighbottving  Mountains^  which  are  moftimpetaocs 

afar 
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fcer  any.  little  Rrin,  The  lafidss  of  the  (hell  are  of  an  Oriental  and  Piarl 
Colour  and  Subftance^  like  a  flac  Pearl,  efpecially  when  firft  opened  }  and 
[\was  told  by  an  ingenious  Perfon,  living  upon  the  Place  ;  that  he  had 
^bferved  in  fome  (hells  under  the  firft  Coat  a  Liquor  that  was  very  orient 
ind  clear,  chat  would  move  upon  the  PrefTure  of  the  Finger  ;  but  that  fuch 
i  Mufcle  never  had  Vearl ;  which  Liquor  I  fiiould  think  was  the  true  mother  > 
(Pearl. 

The  Part  where  the  Tearl  lieth  is  in  the  The,  or  leffer  end,  at  the  Extrc- 
nUyof  the  Gut^  and  out  of  the  Body  of  the  Fifli*  between  the  two  F$nns^ 
>r  Skins,  that  line  the  Shell.    I  believe  that  this  Vearl  anfirereth  to  th& 
rtonein  other  Animals;  and  certainly  like  that  encreafeth  by  feveral  Cmftt 
[rowing  over  one  another^which  appeareth  by  pinching  the  Pearl  in  a  Vtoe,. 
he  upper  Coat  will  crack  and  leap  away  ;  and  this  Stone  is  caft  off  by  the 
nafcle,  and  avoided  as  it  is  able ;   and  many  (hells  that  have  had  Pearls  in   * 
hem,  are  now  found  to  have  none^  which  will  appear  in  thefe  Inftances: 
he  (hells  that  have  the  belt  Pearls  are  wrinkled;  twifted,  or  bunched^ and 
iQt  fmooth  and  equal,  as  thofe  that  have  none.  .And  the  crafty  Fellows 
vill  guefs  fo  well  by  the  (hell,  that  though  you  watch  them  never  fo  care« 
lilly ,  they  will  open  fuch  (hells  under  the  Water,  and  put  the  Pearls  in  their 
iouths  or  otherwife  conceal  them.    Yet  fometimes  when  they  have  been  - 
iking  up  (hells,  and  believing  by  fuch  figns  as  1  have  mentioned,  that  they    . 
/ere  fure  of  good  Purchafe,  andrefufed  good  Sums  for  their  (bares,  they 
>und  no  Pearl  at  all  in  them.    Upon  Difcourfe  with  an  old  Man  that  had 
een  long  at  this  Trade,,  he  advifed  me  to  feek  not  only  when  the  Waters 
r^re  low,  but  in  a  dusky  gloomy  Day  alfo,  left,  faid  he,  the  FKhfee  you^ 
)r  then  he  will  (bed his  Pearl  in -the  Sand;  of  which  I  believed  no  more, 
ban  that  fome  mii/^/^/ had  voided  their  Pearls^  and  fuch  are  often  found  in   ^ 
tie  Sand. 

I  conceive  that  thefe  Pearls  if  once  dark^  will  never  be  clear  upon  aoy 
ulceration  in  the  health  or  age  of  the  Mufcle,  or  of  the  Moon ;  and  that  if 
lefirfl  Seed  be  black,  all  the  Coats  fuperinduced  will  be  fiill  clouded^ 

The  bottoms  of  thefe  Rivers  Tobferved  to  be  part  fanJj^  part  ftony^  and- 
art  ouz/f.  Many  of  thefe  myfeles\\o  in  bracki(b  Water;  being  driven  down 
le  Rivers 4  or  j  Miles  within  the  Flowing  of  the  Sea.    I  have  fometiniei> 
bferved  the  fame  P^iir/  clear  at  one  end, .  and  dark  at  theothen 

LXVL  PeSinm  nadus^  iheunte  Januario,  ejus  Di(re<ftionemj  qua  potui rite  ^.j/r^ 
xuratione,  certe  ex  ono  exemplari,  inftitui.    imprimis  vidi  Cardinem  exy<'^«^- 
mcava  valva\t^\ltT  \ncvLX^2ii\,  &  (tiperinjici  alteri  ac  PUna  Valv^,  toto^M! 'i^.' 
je  illo  latere  inter  fe  Cartilagimq\i^d2imfiTmk€f'CotiAt^:  htmintpfo^'^^s^^^i^^ 
edio  fpatio  CarJinis  alteram  aterrimam  robuftamque  admodum  Cartilagim 
m  difponi.    Htnc  adeo  mira  ilia  Conftridionis  vis,  &  fortafTe  PlanamVal^ 
m,  Remi  alicu jus  more,  movendi,  adque  pernicitatem,  &  volatus  quan* 
im  imaginem  moliendam  ;  de  quo  quidpm.noo  femel  loquiui  funt  vete*-  . 
I  tanquam  huic  Conobilh  peguUari.   . 

Ai)Wiii.  . 
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Apertis  autem  Vahh  hasc  confpictenda  fefe  exhibent.  Ad  Dextram  & 
Tub  Cardine Os  Cucullatum,  tnftar  Ofirese.  Velamina  zutem  Oris  coniici- 
untur  t\  Concxxvlu  Brancbiarum  Excerioruin^qua^iRrjv/ciiZcr/^func,  toiumque 
Animal  a  capiu  ad  i^niexttum,  fciltcec  finiftratn  verfus  eregione  firis,  ubi 
inter  fe  rurfus  conne^untur^  circumambiunr« 

£x  tflo  autem  pari  brancbiarum  exceriorum^  ea,  qua?  plana  Valva  incum- 
bit,  Ctntro  fuo  adhsrec  fuperiori  Limbo  ingentis  cujufdam  jwn/cWiRo- 
tundi,  qui  ex  Reikis  Angulis  in  Mediis  Valvii  inferitur  :  Altera  vero 
exterior  Ar^nci^/tf  fimilicer  conjungitur  alteri  capiti  ejufdem  Mnfcmlidn* 

trails. 

A  Mufculo  vero  Ctntrali  ambac  ids  exteriores  (ive  Spuriae  BrancbU  e 
tenui  MtwbranaSi  pellucida  admodum  conftant ;  £t  ad  medias  Val'uas  ex- 
panrxjlevicer  iis  adhasrent,  ut  moveri  indenon  pofllnt^  cuenturque  anima- 
Hi  Dorfum  ab  aquas  injuria,  intra  F^iv^i  recepcae  j  a  loco  vero  iftiils  adhsfi* 
onis,  craiTus  quidem  wm/^n/mi  mirificus,  tanquam  limbus,  incipit.  Is  au- 
tem a  me  depingitur  tantum  eo  quo  contrahicur  modo  ;  fed  in  xfivis  mire 
extenflliseft,  etiam  longe  ultra  margims  valvarmm.  Item  Laciniis  dona- 
tur,  &  ex  Rii/d  variacur  Lineolis  elegantiffimis.  Multis  autem  diebusa 
Pifcatione  noftri  Pe&inis  is  Limbus  baud  obfcure  movebatur.  U/ifm  autem 
ejus  fic  intelligo,  nempe  ex  Contradione  incurvaca  introrfum.  more  retis 
cujufdam,  cum  amboifli  Brancbiati  mufculi  extra  Conchas  emifli  finc^quic- 
quid  intra  fe  complexi  fuerint/ibi  mutuo  adplicici^ad  fe  rapiant  in^riStm 
mimalis:  Laciniis  autem^  extremis  fuis  marginibus  tenuiter  incifis.  Aqua 
marina  feparari  videtur  retento  cibo.  Si  qui  vero  fine  alii  ejufdem  Partis 
Ufusy  me  latent.  Illud  tamen  addere  lubet,  hunc  Limbum  polTe  infervire 
etiam  Necaticni  cujuflibet  Animalis  minuti  aut  Pijciculi,  ex  forti  compref- 
fione ;  itemque  ex  motu  undulatorio^  qui  in  eo  valde  notabilis  eft^pofle  cir- 
cumferri  vi(9:um  ;  eumque  tandem,  quacunque  parte Cirriy/i  Retiarii  Ht^ipfi 
Ofi  exporrigi)  ita  manus  hcum  quodammodo  fupplet. 

Ad  veras  autem,  certe  qua^ita  appellari  folent,  Branchias  venio^  has  vero 
quatuor  funt  leviter  Flavicantes,  acque  Pe^inatim  ftriantur  elegantiqoo- 
dam  opere.  lllas  autem  Brancbige  Mufculum  magnum  Ctntrflkm  circumast- 
biunt,  interque  fe  compreliendunt  five  incumbunt  Utcro^  ejufque  OtF^m, 
certe  Partibta  Generationi  dicatis.  Harum  autem  Parrium  Ftgtsr^  rede  a 
me  ante  delineatas  fuerunt,  &jam  vivo  quoque  /^niwii/i  video  ejus  partem 
inferiorem  ex  Croco  refplendere  ;  Superiorem  vero  albican  ;  juxca  Os  vero 
ProcelTus  quidam  Duplici  Foramine  apertus,  confpiciendus  efl-,  HotQiB 
autem  Foraminnm  unum.  Vulva  Exttus  exiftimandus  eft ;  &  (i  Andragjm 
fmt  PeSines  ("quod  fufpicor  ex  perpetua  fimilitudine  iftius  Partis  ia  omni- 
bus a  me  vifis,  &  vivo  &  Conditis)  Aherum,  ad  Maris  Genicale  Membroffl 
exerendum  inftituitur. 

Ad  di^i^rprocedo;  Huic  Os  £tf^ii/ circumfcriptum  eft  Rufefetntibus /saott 
Brancbiarum  internarum  ;  &  brevibus  admodum,  &  in  noftro  Exemplar! 
crifpis,  force  vitiofis  &  mutilatis«  Sub  ipfum  vero  Cardinem  medium  duo 
pra^grandes  veluti  Circuli  five  Cavitaces  inftar  Oaslorum  (ut  ocisli  non 
func)  alicujus  Rbombi  Pifcis^  oblique  pofitorum. 

Os 
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Os  vero^  Cdputtp$i  excipit  Majufculum  Meconium  Sutnsgrum,  ad  flniflifam  - 
vergens.  Pone  id  Or  latitat,  perque  ipfum  VtricatJium  Pellucidum  con- 
fpici  poteft  i  ex  carneo  leviter  Ruftjcit.  Cordis  Aorta  \n  Branchias  difperti- 
tur.  An  vcro  id  foluin  Vericarimm  fit  qitod  fcilicet  proxime  adjacet  Nigro 
MeeonUf,  five  cotum  etiam  illud  Figura  Rbomboide  compcchcnfutnt  hxtoo. 
An  pars  ejus  inferior  yefiea  Urinaria  fit,  quaero :  Certe  ex  Mec'.nio  oritur 
Intifiinum  Riclnm^  fuperque  Pericardium  equitans,  ad  internas  Branchias  pro^ 
tenditur  &  Mufculo  Centrals  adneditur. 

Mufeulm  autem  Centralis  Orbicularis  eft,  Albus  &  Lacvis  magna  fuper* 
ficiei  fuae  parte,  qua  Concha  adhxret  ;  ex  finiftra  vero  parte,  alto  Candidiori 
mufculo  UcQt^to  diltinguitur,  &  Comba  magis  formatur. 

aaa.  Os,  Capus^uey  bb.  Meconium  Aterrimum,  e.  Cor,  prout  fubter  Merabra-^^^'^^^^^^ 
nam  latitat,    dd.  Pericardium y^n  Vefica  Urinaria  Rbomboides^    eeeee.  Intffiinum  p,g,  xju 
ReSum  Pericardio  fuper  equitans.    fffff.  magnus  mufculus  Centralis,  g  g. 
alius  ww/cm/iv' iaceratus  r^/ii  fortiter  adhasrens.    hbhh  Branchia  iatewx.  iu 
l7/eri  prselongati  Exitus^  duobus  Fdrji0/W«f  diftinAus  tanquam  in  Andro^ 
gynis.  kk.    Uteri  pars  fuperior  Albida.   IIL    Uteri   pars    inferior  Crocea^^, 
mmmmm.  Limbus  VariegatUy   five  mufculus  Retiariut  fecundus. 

^  • 

LXVII.  There  are  found  on  the  Coafts  of  Calahat  and  CefUuy  ctmxvt^^f^^ 
Cockles  ov  Shells,  iti  Dutch  czWd  Kouk'4foren\    Thefe  SA^/Zi  contain  a  FifliETftindia^ 
that  lives  in  the  bottom-of  the  Sea,  fixt  in  the  Body  of  the  Shell,  and  at  a^^^^  wit- 
ccrtain  Seafon  of  the  Year,   they  caft  their  Seed,  which  produces  a  fort  of|>  g;©*    *" 
wif/ri*  of  the  fize  of  the  P7g«re.    This  long  Body  which  is  wrinkled  like ^'i-  ^J*- 
an  AndouilUy  or  Saufage,  is  hlM  with  great  Number  of  round  Cells,  which 
are  fo  many  matrices,  each  producing  its  little  Shell  Fifh;  which  quit  not 
their  Cells  till  they  are  grown  to  fuch  a  bignefs  and  Maturity,  as  their 
Weight  breaks  them  off,  and  loofens  them  from  their  Cells,  and  fo  from 
their  common  matrix,  which  remains  fattened  to  the  bottom  of  the  Sea  by 
the  great  End,  the  other  End  moving  about  freely  in  the  Water,  which  is 
flexible  every  w?y  like  an  AndouilU.    It  is  obfervable  that  this  matrix  has 
a  kind  of  flack-part  and  Belly ;  the  Back  is  fomewhat  like  that  of  a  Sckelvit, 
andof  agrayifli  Colour,  the  Belly  is  whiter,  and  is  that  Part  which  is  fiird 
with  the  Cells  from  one  End  to  the  other:  The  Skin  whix:h  covers  it  i& 
very  like  that  ot Stock  Fijh  or  other  dried  Fifh. 

LXVIII.  The  Stones  in  the  Heads  of  Craw  Fsjh  are  alway^.on  the  out-,, „„^,^ 
fide  of  the  Stomach,  while  the  Old  Coat  fticks  on  the  Back  of  the  Fi(h,  and^*^  f 
pafs  into  the  Stomach  as  foon  as  they  caft  their  Coats ;  I  never  faw  them^/Mr.ch! 
on  the  outfide  when  they  have  changed,  nor  within  before.  ^Sff  *^^^ 

I  have  obferved  that  the  males  of  Craw-fi[h  change  their  Coats  a  confi-  •     • 
derable  time  before  the  Females ;  for  they  always  keep  theirs  till  they  have 
parted  with  their  Young  from  their  Tgils* . 

LXIX.  Thofc 


^^^^,    ^     LXTX.  Thofe  who  (hall  feck  after  the  Purple-fifli  will  find,  as  I  hate  done, 

$o[dfm.  ^fotne  of  chofe  (hells  in  which  are  tht  CsncilUrii,  or  rather  4/^tfci|Umo  which 

^cTt'  ^^^y  arc  more  like,  and  fo  may  mi(takc^  For  thofe  little  Crabs,  or  Craw. 

f.  iisV^^  FifheSj  I  have  found  in  mo(tof  our  Engiijb  (hells^  excepting  the  SmW, 

and  VattlUs.    Of  thefe  Fifhcs  in  many  Farts  (efpecially  in  the  Wtf  hius) 

^*'li^'    there  are  many  forts^  and  fome  very  large,  which  our  Gountryroeo there 

^     call  the  Soldiers ;  for  that  they  fay,  they  enter  by  force,  *ill  and  take  Pof- 

fe(Con  of  thoCe  Haufes  they  have  not  built ;  and  when  they  grow  coo  big, 

forfake  them  and  enter  into  larger.    Whether  that  be  true,  I  know  not, 

but  this  I  have  found^  when  I  have  broken  fome  of  the  (hells  in  which  (bob 

f^0grants  are,  fo  as  not  to  bruife  their  Bodies^  and  then  put  them  naked  iDto 

the  Water,  i  have  beheld  them  with  nimble  fpringihg  Motion,  to  mo  to 

and  fro  till  they  find  a  Stone  to  hide  themfelvct  under  j  which  not  finding, 

they  bury  themfelvcs  in  loofe  Sand.    This  Obfervation  gave  me  foil  fr 

tisfadion,  that  they  were  not,    (at  leaft  all  the  kinds)  Cwnsu  tni  Cm* 

li/eent  with  their  Sbelh  s  as  other  tefiaceom  Animals  of  the  Sea  and  Land 

\  ^  LXX.  r.  I  underftand  by  the  Fifherman  w!io  brought  me  thi$Filb,4ii 

I  K/» ,  trAfr.  ^^  never  faw,  nor  heard  of  any  but  6  or  7  that  were  taken  at  fcvcral  m 

wimhorp.   y^y  himfelf,  not  far  from  the  Shoals  of  Nantucket,  (which  is  an  Iflandopofl 

l7w^l2[l:  the  Coafl  of  Now  England)  when  he  was  fifliing  for  Cod.    This  SuUff-fi. 

wlien  it  was  attve.  and  firft  pulled  out  of  the  Water^  was  like  «  Basket,  an 

^^I'^i  h  had  gathered  it  felf  round  like  a  Wicker-Basket,  having  taken  fail  bold  opoii 

that  Bait  on  the  Hook  which  he  had  funk  down  to  the  bottom  to  catchodier 

Pilh,  and  having  held  that  within  the  furrounding  Bracbia,  woatdootlff 

it  eo,  tho'  drawn  up  into  the  VeiTcl ;  until  -by  ^ing  a  viMIe  on  the  Deck, 

it  felt  the  want  of  its  Natural  Element,  and  then  Tolontarily  it  extoKU 

It  felf  into  a  flat  round  Form.     The  only  ufe  that  could  be  decerned  of  d 

that  curious  Compofure  wherewith  Nature  had  adorned  it^  feemstobe, 

to  make  it  as  a  Purfe  netto  catch  fome  other  Fifli,   or  any  other  thio&ft 

for  its  Food ;  and  as  a  Basket  of  Store  to  keep  fome  of  it  for  future  fupply  \^ 

as  a  Receftacie  to  prepare  and  defend  the  young  onesofthe  fame  kind  ftoa 

Fifliof  Prey^  if  not  to  feed  on  them  alfa  (which  s^peats  probable  the  ^ 

or  the  other  jj  for  that  fometimes  there  were  found  pieces  ofMackaid 

within  that  Concave  x  and  he  told  me^  that  once  he  caught  onCj  wbid 

had  within  the  Holkvf  of  its  Embracements  a  very  fmall  Fifliofthe  faa( 

^         Kind^  together  with  fome  piece  or  pieces  of  another  Fillip  wbicb  «> 

judged  to  be  of  a  Mackareh 

He  told  me  that  every  one  of  the  fmalleft  Parts  had  Motion  when  it  v<^ 
alive,  arid  a  tenacious  Strength ;  but  after  it  was  dead  and  extended  toi 
Hat  Rounds  it  was  fo  brittle  that  it  could  not  be  handled  without  breakii( 
fome  Parts  of  it ;  but  by  carefully  laying  it  todry,  it  was  fomewhatbsKi' 
ned.   I  think  (till  a  fitter  EngUfh  Name  may  be  found  for  it)  thai  it  may  b^ 

call!d  a  Baskit  Ms  or  a  Pssr/e^Net-^F^b. 

a.Tto 


2.  Thii  elaborate  Piece  of  Nature,  we  may  call  Tifeit  £c£j^  Sulhth  Vt^^y 
iiformh,  its  Body  (zs  was  noted  by  Mr.  Hc§k)  relemblingan  Behimn  or££^*'^''^'i'*''^' 
iflj,  the  main  Brancbes,  a  Staty  and  the  dividing  of  the  Bramhes^  the  Plant 
Mijfil  toe.  This  Fi(h  fpreads  it  felf  from  a  Ttntagmnl  Ro9ty  which  encom-  jt?^.  t^i. 
>afleth  the  Mouth  (bQing  in  themiddle^at  s)  into  $  mnin  UmhjOr  Brancbeti 
;ach  of  which,  juft  at  the  ifltiing  out  from  the  Body,  fubdivides  it  felf  in*- 
o  two  (as  at  L)  and  each  of  thofe  lo  Branches  does  again  (at  2.)  divide  in« 
:o  two  parts,  making  lo  leiTer  Branches  ;  Each  of  which  again  at  f ;.)  di*- 
ride  into  two  fmaller  Branches,  making  in  all  40.  Thefe  again  (at  4.)  into 
Jo  ;  and  thofe  (at  fj  into  i6oj  and  they  (at  6,)  into  520.  They  (at  7  J 
into  640;  at  8,  into  1280  ,*  at  9,  into  2^60;  at  10^  into  ;i20|  at  ii,into 
E0240;  at  12,  into  20480;  ac  i;,  into  40960  j  at  14,  into 81 920  ;  be* 
^ond  which)  the  farther  Expanding  of  the  Fifi^  could  not  be  certainly 
Traced,  though  poflibly  each  of  thofe  81920  fmall  Sprouts  or  Threads^in 
ivhich  the  Branches  of  this  Fi(h  feemM  to  terminate,  might,  if  it  could  have 
been  examined  when  livini;,have  been  found  to  fubdivide  yet  farther.  The 
Branches  between  the  Joints  were  not  equally  of  a  length,  though  for  the 
mod  part  pretty  near  \  but  thofe  Branches,  which  were  on  that  fide  of  the 
foint,  on  which  the  precedent  Joint  was  placed,were  always  about  a4^6,or 
jth  part  longer  than  thofe  on  the  other  fide.  Every  of  thefe  Branchings 
feenid  to  have,  from  the  very  Mouth  of  the  fmallelt  Twigs  or  Threads,  in 
ivhichit  ended,  a  double  Chain  or  Rank  of  Pores,  as  appears  by  the  Figure* 
The  Body  of  the  Fi(h  was  on  the  other  Hde,  and  feemed  to  have  been  pro* 
uberant,  much  like  an  Eebintts,  or  Eggjijh,  ot  Button  fi^^  and  like  that 
livided  inro  9  Ribs  or  Ridges,  and  each  ot  thefe  feemed  to  be  kept  out  by 
wo  fmall  bony  Ribs.  N5.  In  the  Figure  is  reprefented  fully  and  at  length, 
>ut  one  of  the  main  Branches,  whence  'tis  eafte  to  imagine  the  reft  cut  off 
It  the  ^tb  Subdividing  Brancb  ^  which  was  done  to  avoid  Confufion. 

;.  This  StarJ^  is  the  StelU  Arborefcens  RondeUtii}    Firft  dcfcribed  by  jv;  A&.Frtn. 
lim,  and  fince  by  other  Naturalifts,  wiiioughby. 

LXXL  f .  In  Decern.  1696.  Two  remarkable  Marine  Animals  were  founds s»k>pen| 
n  the  Stomach  of  a  common  Cod  Fifh  fold  in  the  Fijh  Market  in  I^^^^i^^t^^^^ 
One  of  them  by  lying  long  in  the  Stomach  was  much  mangled  and  in  partMoiir^x. 
ligefted  :  But  the  other  was.compleat  in  all  its  Parts,  and  had  received '^^^^p^^* 
10  manner  of  Alteration,  fave  'twas  dead.    It  was  bigger  at  one  End, 
md   went  taper  or  gradually  lelTening  towards  the  other.    It  was  4T7F^.234.iii 
[oches  long ;  and  where  largeft,  as  it  was  1-^4-  broad,  fo  it  was  about  ;4-        # 
[nches  in  Circumference  :    At  the  fmaller  End^  not  above  t4  of  an  Inch 
)road.     It  had  neither  Sbell,  Crufi,  Scales ^  or  Bone,  for  its  Covering,  but 
vas  foft .-  Yet  not  Flabby  or  Flefliy,  as  the  immkU^   or  Mollia^  but  rather 
tlembran^s. 

The  Back  or  upperfide,  was  fhaped  roundiOi,  efpecially  towards  the  fldes^ 
n  the  middle  it  was  fomething  flattened  ;  the  Belly  was  perfedly  Plain.j^.  114. 
Hong  the  middle  of  the  Back  ran  a  large  Stripe  from  one  extreamto  the  o- 
Vol.  IL  O  o  o  o  o  .  ther. 
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ther  ftbottt  ^o(  an  Inch  broad,  towards  the  upper  End^  but  ftilt  narrower 
as  it  came  towards  the  TaiL  This  Stri^i  was  all  covered  with  a  Abort  fofc 
fort  of  down,  not  unlike  in  Texture,  Colour^  and  Subftance,  to  that  which 
grows  on  the^4c£  of  the  Ltsfof  Tu^Uago  or  Cottt  foou  Joining  to  the  Edge 
of  this  Strip4,  ran  from  one  end  to  t'other,a  Lift  about  4-?  of  an  Inch  broad^ 
that  covered  both  fides  of  the  Animal^  and  part  of  his  back^  This  Lift  or 
Verge>  was  thickly  ihagged^  with  a  fine  foft  Hair  that  was  very  thick  2tA 
about  ji  of  an  Inch  long,  of  a  moft  delicate  changeable  red  and  green  Co- 
lour,and  of  fo  fparkling  and  vivid  Luftre,  that  nothing  of  this  kind  could 
fiiew  more  Beautiful*  Among  this  foft  Hair  were  thickly  interfperfed 
without  orderj  an  abundance  ('fome  Hundrtds,  I  believe)  of  black,  iharp, 
hard  Prickles,  about  the  Length  of  the  Hair,  and  the  thicknefs  of  a 
Mog'i  Brifile,  but  much  harder^and  very  fiiarp  at  the  Points.  The  Tail,  or 
fmaller  end  terminated  in  the  hack,  with  two  Triangular  pellucid  fofc  ScaUs 
that  covered  the  Orifice  of  the  A^us,  at  which  its  Excrement  was  dif- 
charged,  as  I  found  when  I  opened  it,  for  the  Extremity  of  the  bttefimi  was 
clofely  inferred  into  this  Paflage. 
Kg.  2  J  f*  The  bigger  end,  though  it  had  not  any  tkmt^  Ejfis,  Earr,  Nofe,  or  Gilli^ 
yet  bKaule  it  was  oppofite  to  the  Tail,  and  here  was  the  Mouthy  we  may 
properly  enough  call  the  Head.  The  Mouth  was  a  very  large  patulous 
Opening  for  the  Mk  of  the  Animal ;  not  placed  at  the  end,  but  fomewhat 
underneath,  as  part  of  the  Belly,  and  could  not  be  feen  when  the  tack  wss 
turned  uppermoft.  The  fielly  was  flat,  and  no  ways  protuberant,  covered 
with  a  fmooth  naked  Skin,  ot  a  much  lighter  Colour  than  the  tackj  irre- 
gularly fyotteJ,  with  little  dark  hrcvfnijb  Spots,  fome  larger  fome  fmaller : 
^was  broader  towards  the  Head,  and  grew  narrowtr  ftill  towards  the  Tail; 
where  for  above  the  fpace  of  an  Inch,  it  was  curioufly  pinched  with  litde 
htdentmei,  refembling  the  fmall  Joints  in  the  Tail  of  fome  Imje3$.  Tbdc 
Divifions,  or  Joints,  were  ftill  ftiorter  and  clofer  to  one  another,the  nigber 
they  were  to  the  Extremity  of  the  Tail  Beginning  clofe  ac  each  Cor» 
ner  of  the  Mouth,  and  fo  along  both  fides  of  the  Belly,  was  ranged  a  Hm 
of  Feet;  in  a  clofe  continued  Series  down  to  the  utmoft  tip  of  the  T^uL  The 
largeft  were  placed  towards  the  Mouth,  and  upper  Part  of  the  Body, where 
they  were  about  a  quarter  of  an  Inch  long,bat  downwards  they  grew  lefs  md 
fiiorter,  ftill  gradually  diminiihingi  the  nearer  they  approached  the  end  of 
theT^fV ;  where  they  were  fo  minute,  that  they  were  infeniibly  loft,  and 
not  eafily  to  be  diftinguiflied  by  the  Ejo.  I  diftindly  counted  from  the 
Mouth  to  the  Tail,on  one  (i^  ;  6,and  I  could  not  be  pofitive  but  there  might 
be  ftill  more.  From  within  the  Body,  thro*'  the  middle  of  each  Foot  ^ 
4,  f,  or  6  of  the  fame  Ibrt  of  fliarp  hard  Prickles,  that  were  interfpers'd 
amongft  the  foft  Hair.  Thefte  were  lai^er  or  fmaller,  and  more  or  lefs  in 
Number,  according  to  the  fize  of  the  Foot,  and  give  it  ftrength  and  fimr 
nefsinftead  of  Bones:  And  likewife  iffuing  forth  beyond  the  endof  the  Foot 
ferves  in  lieu  of  Toes,  or  Claws,  Joining  to  this  Row  o(  Feet,  towards  the 
kack,  was  ranged  along  each  fide  in  a  dircA  Ltne,a  Series  of  fmall  thio^foic^ 

flat 


flat  Fins,  Face  to  Face  in  fuch  an  Order^that  each  FQ$t  was  eiadly  anfwer« 
ed  by  its  correfpondent  Fin  :  fo  chat  their  Number  was  precifely  the  fame 
with  that  of  the  Ftet^  and  they  kept  the  fame  Rule  of  Proportion  of  their 
Size,  ftill  gradually  diminiihing  the  nearer  they  approached  towards  the 
Tail.  I  diltinftly  counted  of  thefe,  as  of  the  Feet^  ;6  of  a  fide;  each  Fin 
was  curioufly  fringed  at  the  Edge^  with  the  fame  Beautifully  Coloured 
Hair,  I  before  mentioned  to  have  covered  the  Sides  and  part  of  the  Back* 
By  help  of  thefe  Fins  it  performed  Vroguffivt  Motion  through  the  Water  as 
a  Filh ;  and  by  means  of  the  Fttt  could  cruf  along  the  bottom  of  the  Ssa^ 

as  a  Reftile. 

When  I  open'd  it,  I  found  a  thin  mtmhranems  Gulht^  that  led  from  the 
Mouth  to  the  Stomachy  about  an  Inch  long.  From  this  was  continued 
ftraight  downwards  the  Stomach,  of  a  whitifh  Colour^  and  of  a  tough  thick 
Texture^  confifling  of  an  outward  and  inward  MemhrMm^  with  a  fort  of 
CameoMs  Subftance  between  ;  refembling  fomewhat  in  Make^  tho*  not  in 
Figure,  the  Gii^^ri/ in  iom^Fov^l;  'twas  as  large  as  the  upper  Joint  of  a 
Man's  little  Finger.  To  this  was  annext  the  Intefiine,  of  a  very  differing 
Colour  and  Subftance  from  the  Stomach  j  for  'twas  reddi(h,  foft  and  tender^ 
and  of  a  much  fmaller  Cavity  j  'twas  continued  almoffc  diredly^  or  with 
little  Circumvolution,  to  the  Anns.  The  Brains,  Heart ^GiUs^  Liver,  or  Farts 
for  Generation,  (if  they  have  any^  were  hardly^  if  at  all,  to  be  diftioguifh- 
ed. 

The  Mufcular  Parts  were  very  curious,  large  and  diftinA.  One  long 
continued  Stripe  of  Red  FUjhj  Fikres,  about  the  fixth  Part  of  an  Inch  broad, 
ran  direftly  along  the  middle  of  the  hack,  from  the  Head  down  to  the  TaiL 
This  Flefhy  Stripe  fent  out  from  each  fide^  like  fo  many  Rays,  i^6  feveral 
Pair  of  fmaller  lateral  Mufcles,which,by,the  confiderable  Interftice  bet  ween^ 
I  could  eafily  diftinguifh  from  each  other ;  making  fo  regular  a  Figure  all 
together,  that  they  might  very  aptly  be  refembled  to  the  Sfine,  or  Baek^ 
hone^  of  the  Fajfer  Marinus,  or  common  TUis  Fi(h,  when  it  is  entire  with 
all  its  Ribs,  or  Tranfverfe  Proceffes  ilTuing  by  Pairs  from  both  fides  of  each 
Vtrtebra,  from  the  Head  down  to  the  TaiU  In  this  manner  every  partica« 
lar  Foot  and  Fin  were  fupplied  with  their  correfpondent  Mufcles,.  to  give 
them  Motion,  either  together  or  apart,  as  the  NecefEty  or  Defign  of  the 
Animal  required.  And  moreover,  confidering  this  fort  of  Mufcular  Me* 
chanifm,  with  the  Taper  Ihape  of  the  Body,  and  likewife  the  Pofture  and 
ufe  of  the  many  Prickles  interfperfed  among  the  Hairy  Shag  that  covered 
the  fides ;  it  feems  very  evident  to  me,  that  befides  its  Prognffivo  Motion^ 
it  had  alfo  the  Power,  (as  have  moil  of  the  Many-footed  Land  Reptiles^ 
and  fome  ffater  InftSs  I  have  obferved)  of  Contraditag  its  Body  in  uich  a 
way,  that  bending  its  Head  invtrards,  it  roil'd  the  reftof  the  Body  round 
it  as  a  Center^  making  a  Figure  like  a  Rope  coil'd  into  a  Helix  j  and  in 
this  Pofture,  befet  almoft  quite  round  with  Sbarf  Prickles  ftarting  out  di* 
redly  forward^  it  guarded  it  felf  from  Violences  that  might  annoy  it. 

Ooooo  a  iMs 


This  AnrmaV)  on  many  Accounts,  I  think  may  properly  be  ranged  wich 
the  ScolofmirM  M4riiy^  defcribed  by  RmJeletius  ^  buc  ic  may  be  dilUnguifh  d 
from  them,,  by  calling  ic  SeohfenJra   Marina  a  Capiu  Lathri  v.r/us  Caudam 
fenfim  gracilrfcensy    Limbo  Pulcbtrrimi   Hirfuto  Spinulifjue   crtbris   interfiinSi  t 
Mdfi  Hihtrnico. 
Mtpiksiun       aa0s  a.  The  Downy  Lifi  chat  Ftins  along  the  Back;  bb  the  tw0  TrUngulAf 
^ Bg'^rt .  ScaUi  that  cover  the  Antu ;  cecccccc.  the  Vtrge  of  hne  CbangtmbU  Urem 
t34--»^2  3s.^^^  /?^i  fl4ir  that  covered   the  fides,  and  part  of  the  i^^j^it;  dddHAL 
tha  hard  (harp  FrickUs  interfperfed  among  the  Hair ;  ac  ee.  the  Skim  of  the 
Bellj  i  ffff.  fcveral  hiifures  refembling  Joynts  towards  the  Tail  ;  ggggg. 
Darker  Sfou  in  the  Skin  of  the  Belly  j  hhbbb.  the  F<?<r  of  each  lide  cnc 
Btlly^y  mill,  the  Fins  with  their  Hairy  Fringe  behind  the  Feet  ;   k  k  the 
large  Mouth  opened  wide» 
MfMr.'DiK.    2.  lobferved  at  Harwieb  in  1698.  divers  of  thefe  Marine  Animals  brought 
•  «;4F-5i^p|jy  jjj^  Fijhernicn,  which  they  call  Sea-^micf.     They  are  defcribcd  by 
Rcndeletiusj  and  by  Momfet  and  JUfnJim  (Figured  under  the  Title  of  Pbjfa- 
Im)  but  badly. 
tf^Dr'..  Mo-     )•  I  think,  if  we'll  fuppofe  that  Rondetetius  faw  what  he  defcribes  under 
i]rneui«  a  ihe  Title  cf  Pbyfalufy  we  cm't  imagine  that  he  and  1  had  the  fame  Objed 
l^A/d»LV' before  us.    This  will  appear  evident  by  comparing  his  Words  with  mine: 
fcJ5'e.4H*For  he  fays  of  his  Animal,  Ore  aaret;  whereas  I  fay,  the  Mouth  of  trine 
was  a  very  large  Tatuloui  Opening  for  tbe  Bulk  of  tbe  Animal :  He  fays,  is 
Media    htior  eft  &  extrem/e  graeilefcmnf,      Fudendi    Muliebrif   fpeciem   rtfn 
.Tins  ^  whereas   I  fay,  'Twas  biggtr  at  one  end^  and  went  taptr,  or  grsdnsJ^ 
kffeningj  towardi  tbe  otber :    he  lays.  In  Dorfo  tumores  parvi  tminent^  f^errncM 
Vifiatores  noftri  vo€ant\  I  am  fure  I  could  obferve  none  fuch,  but  fay,  7k 
Back  was  covered  wit b  a  Jhort  foft  fort  of  Down^  in  Colour y  Texttere^  mnd  Sub' 
fiamee  iAe  tbat  wbicb  grows  on  tbe  Leaf  of  TaJJilago :  Venenatum  experts  Jismmi, 
lays  hf^  whereas  1  found  two  of  the  Scolopendras  I  defcribed  in  the  Stomach 
or  an  Animal  that  had  devoured  them,  and  digefted  one  as  its  Natural 
Food  and  Suflenance,  from  whence  we  may  conclude  that  they  are  not 
Poyfonous )  and  be  fides  J{#i»ie/exiiyi  his  Icon  agrees  exaftly  with  his  own 
Defcription  $  whereas  it  neither  agrees  with  my  Defcription  nor  my  Fi- 
gure. 
M!;r;ii7     But  1  have  lately,  in  the  Aila  Med.  &  Tbil  Mafn.  of  TBo.  BurtJbaliue^ 
met  with  the  Figure  of  a  Sea-InftS  under  the  Name  of  Vermis  Aureus  vtl 
Species,  Eruo^t  Marina  rarior,  which  1  am  confident  is  the  fame  with  mines 
tbo'  Bart^oUnes  Figure  is  faulty,  and  the  Defcription  ihort^  £ilfe  and  im- 
perfeA. 
DiUfa.L     And  I  am  apt  to  think  that  Ulyfes  Aldrovandus  dtdg^^d  our  Scolofe^- 
j..%».ij.  dru^^  by  tbe  Scokpendru  Marina  Lata  Corporo  Subcaftaneo  velut  Pedibus   immo-' 
meris^kngiufeulis  Jurei  Color  is  ^  though  his  Icon-  be  much  worfe  than  Bsnb^ 

lino\  and  requires  fomc  Strength  of  Phaocy^  to  guefs  whether  it  be  real- 
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LXXn.   At  Sir  7«/.  ]^imi^   I  lately  fiW  4verv  large  Carf^  that  a  Boy^^^j^f 
took  with  his  Hands  in  che  Heat  of  the  Day  :  His  Way  was  this,  he  wadedci'r ''%  A^r 
into  the  Pond,  and  then  returning  to  ths  Sides  he  would  grope  them  out  in ^''^^'"p'''-  •• 
the  Sedge  or  Weeds,   and  tickling  them  wiihhis  Fingers  under  the  Belly^"^''^'"°  "** 
quickly  removwd  his  Fingers  to  the  Gills,  and  threw  them  out   upon  the 
Land  ,-  and  this  he  did  not  in  a  narrow^  but  large  Pond,  of  about  an  Acre 
of  Ground*     He  knows  when  he  is  upon  the  Ca'ps  Layer^  if  1  may  ufethac 
cerm,  by  the  Warmth  of  the  Water^  and  then  he  immediately  repairs  to 
the  Sides  to  purfue  his  Game. 

1  may  here  note,  that  Carps,  and  I  fuppofe,  all  other  Fiffi  that  keep  near 
the  B3ttom,  keep  always  in  a  Shoal.  And  when  they  move  from  one  place 
to  another,  they  raife  the  Mud  in  the  Heat  of  the  Day  ;  {o  that  you  may  ea- 
filv  obferve,  what  Road  they  travel,  by  a  muddy  Tin(Slure  near  thp  bottom 
d£  the  Water  ;  and  that  fo  certainly^  as  you  cannot  eafily  mifs  of  cover«^ 
ing  the  greateft  part  of  them  with  a  Cafi-neu 

LXXIII.  From   Lamport  towards  Bridiewattr^  Eeli  are  fo  cheap  in  the^ ,,  ^ . 
Prolts  ol  Winter,  that   they  vend  them  for  little.    Their  Abundance  x^vtru^^i. 
From  hence,  that  as  the  People  walk  in  the  Frofty  Mornings,  on  the  ^^vik%^^''^^^fj^^ 
3f  the  River,  they  difcern  towards  the  edges  of  the  Banks,  (ome  Parts  not  ^i^  b,  dk. 
[loar,  as  the  reft,  but  green;,  where  fearching  the  H/)les  of  the  Banks,  thcy^i'gf^l^'jij^ 
5nd  heaps  of  Eels. 

LXXIV.  I  have  lately  met  with  Relations  of  two  very  large  E«/i,caughf  rm  vny 
ipon  the  Coaft  of  Effex,  they  both  had  all  the  Cbara&tri/ing  Notes  of  theW«*^«\^^' 
Eel,  and  wanted  thofe  Barbies  which  the  Eel  fometimes  hath  not,  but  the^s.^/^o]^' 
':pnger  is  never  without.    The  hrft  was  taken  fomewhere  about  Crickfea  : 
[ts  Length  from  the  Tip  of  the  Nofe   to  the  Tail's  end,  was  ;  Foot  8 
[nches  j  and  in  Circumference  it  was  ii  Inches.    The  other  was  taken  in 
JktaUon  Channel,  about  a  Mile  below  the  Town  :  the  Length  of  which  was 
7  Foot :  the  Circumference  27  Inches,  the  Weight  ;6  Pounds,  and  out  of 
tts  Belly  was  taken  s  Pounds  of  Fat ;  its  Skin  was  black,  and  being  ftuft, 
s  (till  preferved  at  Maldon.    This  Fi(h  was  fuppofed  to  have  been  brought 
lown  thither  by  the  great  Floods,  at  the  breaking  of  the  laft.  Frott^becaufe 
>f  a  Hurt  it  had  on  its  Back,  which  the  Fifherman  who  caught  it,  toldme: 
le  did  con jcifture  might  befromfome  Mill  it  muftpafs  through.. 

•N 

LXXV.  I.  The  Reafon  of  the  Difficulty  of  difcovering  the  mannerof  ther^Gnmri*.. 
feneration  of  Eels,  is  the  different  tVay  oi  Generation,  and   that  they  breed  '^^"^*l^' J^l' 
Fehrnarj,    a  time  when  few  are  taken  but  what  are  preferved  in  Trunks  orienVn.^s]u« 
?cnds,  where  they  breed  not.  This  I  examined  2  Y^ars  flnce,in  fome  taken ^  ^^^* 
It  a  Mill,  in  which  f^A?/  they  breed,  efpecially  near  gravelly  Shallows ; 
ind  found  one  with  Egg,  another  with  6  young  ones,  in  the  great  Intefiine^ 
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which  1  caW  the  firait  Bmtl  that  defcends  immediately  from  the  Tjhnfi, 
until  the  Winding  begins.  They  were  faftned  to  very  fmall  VUut^d 
each^  which  was  fixed  to  the  Inteftim  ;  the  MefiBraickt  at  that  time  were  very 
turgid.  The  Eggs  were  on  the  Outfide  of  the  Intefiine.  It  is  certainly  vi- 
Tiparous  and  feeds  not^  at  lead  grofs  in  the  Winter  ;  during  all  which, 
they  lie  ftill  till  chey  have  difcharged  their  Young.  The  Parts  diftingoifli* 
ing  the  Sex  are  difcoverable';  thofe  of  the  Male  affix  to  the  £xtremi(y  of 
the  Kidniji  the  Female  had  a  flender  G/^iii/ tranfverfly  lying  near  the  Bow- 
el i  but  of  this  I  dare  not  fay  much. 

In  SalffVater-EeUi,  I  have  not  found  the  like,  though  fearch'd  for;  be- 
caufe  I  am  of  Opinion^  ihey  do  not  breed,  but  are  the  fame  with  lYit  Fnfi 
Watvr  ones,  fmce  fuch  Multitudes  of  frefh  Water  Eels  go  down  to  the 
Sea,  and  cannot  return,  yet  are  never  taken  at  Sea,  among  the  many 
brought  hither  4  and  there  are  VefiigU  of  their  Beards  in  the  fre(h  Water 
Ones. 

By  M«  DtW  2.  That  the  Generation  of  any  Animal  cannot  be  Equivocal  or  Sponta- 
°'^^'^*'^'neous  but  from  animal  Parents^  hath  been  fo  well  by  many  undeniable  Ar- 
guments aflerted,  and  by  multiply'd  Experiments  confirmed,  by  thofe  fi* 
nious  and  celebrated  Virtuofi,  Malpigbius,  Redi^  SwammirJsm,  LetweabnA^ 
Mr.  Raj,  and  others,  that  I  think  there  is  no  Room  to  doubt  but  ibat 
Eth  have  the  fame  Original :  But  it  is  much  difputed  amongft  the  Learned 
Naturalilts  whether  Etles  have  diftin<^  Sex,  or  are  HermafbroJiten  Mr.  Alia 
affirms,  the  Parts  diftinguifliing  the  Sex  tobedifcoverabie,  but  Mr.  Uwa- 
boeck  could  never  find  any  fuch  thing  j  for  all  thofe  that  he  hath  diifeded, 
he  declares,  were  provided  with  an  Uterus :  from  whence  he  doth  coo- 
jeAure  them  to  be  HermapbroJiusj  and  befides  the  Uterus,  to  be  provided 
with  Mafculine  Seed. 

Another  Controverfy  about  the  Generations  of  Ee/e/ is,  whether  they  are 
Oviparous  or  Viviparous. 

I  find  many  ingenious  Perfons,who6rmly  believe  them  to  be  Oviparous; 
but  their  Sentiments  are  contrary  to  the  Obfervations  of  iValter  Cbawjwi^ 
Efq;  who  in  the  Month  of  May,  found  them  to  be  Viviparous,  by  catciog 
open  the  red  Fundaments  of  the  Females,  from  whence  the  young  Eeles 
would  iflue  forth  alive. 

And  although  Mr.  Allen  affirms  them  to  be  certainly  Viviparous,  jet 
his  Obfervations  concerning  the  Place  of  their  Conception,  I  cannot  cot- 
ceive  to  be  confonant  to  that  Care  and  Induftry  of  Nature,  in  prcvidii^ 
convenient  Receptacles  for  preferving  the  Feitus ;  neither  is  it  agreeable 
to  Reafon  to  believe,  that  when  Nature  hath  provided  an  Usersm  in  all  A- 
nimals,  not  only  the  Viviparous,  and  fuch  as  only  cherifh  the  ErnhfU 
Uterp,  but  in  the  Oviparous  alfo  and  lnfei9;s ;  the  Eel  and  Xifbis,  o( 
Sw&rd^fifii,  (hould  be  the  only  Animals  without  it ;  much  lefs  chat  the 
Guts,  appointed  by  Nature,  for  the  Secretion  of  Nourifhmenr,  and  the 
Expulfion  of  the  Faeces,  and  are  always  in  Motion^  (hould  be  the  Place 
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df  Generation  in  any  Animals^  chough  we  may  allow  Eelis  nor  to 
Feed  Grofs  in  the  Winter.  On  the  contrary^  that  the  Eel  hath  an  Uferus^ 
fs  afTerced  by  Mr.  Liewenboick,  who  never  found  them  without ;  which 
perhaps  is  (hat  Part  which  Mv.  ^lUn  nzmcs  ^  Render  Gland,  tranfveifly 
yingnear  the  Bowel. 

Bsfides,  Nature  having  in  all  Pitiim^U,  Oviparous 2iS  well  2ls  Viviparous,  hi-] 
therto  dilTe<aed  provided  not  only  an  Uurus,  but  alfo  Tuhes  Cfirft  obferved 
i)y  Fallopim)  for  the  conveying  the  Ovum  from  the  Ovarium  to  the  Uterus^, 
mother  great  Difficulty  and  Objedion  liech  againft  Mr.  Aliens  Obfervaci* 
:>ns ;  and  in  which  indeed  hefeems  to  contradiA  himfelf ;  for  whereas  he 
faith,  that  in  one  Eel  he  found  Eggs,  and  thofe  on  the  outfide  of  the  InU'-^ 
'^fiinfy  but  in  the  other,  6  young  Ones,,  each  fattened  to  a  fmall  Placenta^ 
ind  thofe  within  the  great  Inteftine,  how  and  by  what  PafTages  could  thofe 
Eggs  come  into  the  great  Intefiine ;  to  be  formed  and  invigorated,  unlers  we 
nay  fuppofe  they  do,^  like  the  Embryo%  of  fome  fort  of  in(eAs,  which  for 
:he  Conveniency  of  Pood  eat  cheir  own  way  into  their  beterpgeneout^  or  af-- 
fumed  Matrices  I 

LXXXVI.  In  Afril  1 6r69,at  fVeJl^Cbefier^l  met  with  a  young  PorpusyCZught  ohfivitim^- 
ipon  thofe  Sands.  The  length  was  3  Foot  7  Inches ,-.  a  firing  of  2.  Feet  and  Z^^^^' 
I  Inches,  girded  him  in  the  thickeft  place,-  the  (hape  of  his  Body  waf  not  ^^'K'V*!^^ 
iiuch  unlike  that  of  a  Tunny- fifiifivAy  his  Snout  longer  and  fharper,bis  Skin  a74.p.tTzo 
vas  thin,  fmooth,  and  without  Scales  j  in  an  old  and  well  grown  Fifli,  it's  n.7<^iP*3374t 
ike  the  Skin  may  be  thick  and  cough,  as  Roff^f/^riiii  reprefents  it.    His  Fins^ 
ire  cartilaginous,  and  flexible,  not  (harp  or  prickly^  as  the  Ancients  report 
^hem.    On  his  Back  he  hath  only  one,  which  was  diftant  from  the  tip  of  his^ 
mouc  I  Foot  and  9  Inche&^and  the  Bafis  of  it  is  in  length  ^7  Inches  j  fo  that 
neafuring  from  the  tip  of  his  Snout  to  the  end  of  his  tail,  it  was  fituate- 
bmewhat  below  the  Middle  of  the  Filhes  length.  On  the  Belly  it  had  only 
r  pair  of  Fins^  94- Inches  diftant  from  the  tip  of  the  \owtt  Mandible,  much- 
ibout  the  Place  where  the  foremoft  pair  of  Fim  in  other  Fi(hes  ufually  grow. 
The  Tail  is  forked,  of  the  Figure  of  a  Crefcent,xhQ  Breadth  thereof  from  An- 
|;le  to  Angle  1 1  inches ;  and  the  Plain  of  it  lies  parallel  to  the  Hmz^n^zs  in^ 
Ul  others,  I  fuppofe,  of  the  Cetaceous  Kind  ;  the  Reafon  whereof  I  conceive. 
:o  be  partly  to  fupply  the  ufe  of  the  hindmoft  pair  of  Fins  in  other  Fifties^. 
R^hicb  ferve  to  balance  the  Body,  and  keep  it  up  in  the  Water  ,v  and  partly 
0  facilitate  the  Fifh's  Afcent  to  the  top  of  the  Water,  to  which  he  can  im« 
nediately  raifehimfelf  by  a  light  Jerk  of  his  Tail,  thus  placed  for  the  ufe- 
>f  Refpiration,  which  is  neceflary  for  him. 

^  For  doubtlefs,  if  violently  detained  under  Water,  he  would  in  a  fhort 
:ime  be  fuifocated  or  drowned.  Immediately  under  the  Skin  lay  the  fat, 
which  as  I  remember,  our  Seamen  call  the  Blubber  ;  it  was  firm,  full  of  Fi^-- 
^e/,  and  in  this  fmall  Fifh  of  an  Inch  Thicknefs,  encompaflifiganden* 
:lofing  the  whole  Body,  Back,  Belly  and  Sided.  The  Ufe  whereof  I  con- 
nived to  be^   I.  To  keep  the  cold  Waterata  Diftance  from  the  Blood, ^ 
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which  is,  I  believe,  aAually  and  to  the  Touch  hot.  2.  To  keep  in  the  hot 
Steams  of  the  Blood  from  evaporating,  by  that  means  alfopreferving  and 
maintaining  its  natural  Heat.  9.  Perhaps  alfo,  to  lighten  or  counterpoife 
the  Body  of  the  Fijh^  which  would  othcrwife  be  too  heavy  to  move  and 
fwim  in  the  Water,  Under  the  Bluhhtr  lay  the  mufculous  Flefh  like  to 
that  of  ^aJrupeJsj   but  of  a  darker  Colour. 

The  Body  was  divided  into  j  Regions^  or  Ventres^  like  a  S^uairuf^i^  vh^. 
Head,  Preaft,  and  Bellj.  The  l^efets  and  Fifcera  in  each  Center,  for  the  main 
the  fame  as  in  ^aJrupeJs  ;  the  ^^^^m^n  was  encompalTed  about  with  a 
^tong  Peritofiaum  ;  the  Gut$  joyncd  to  the  Mejentery,  and  of  a  very  great 
Length^by  Meafure  48  Foot,without  any  Difference  or  Diftindion  of  great 
and  (mail,  neither  was  there  any  blmJCut,  ov  Appendix,  that  1  could  find  ^ 
the  Stomach  was  of  a  ftrange  Make^  being  divided  into  two  large^bags,be« 
Tide  other  fmall  ones ;  I  found  nothing  in  it,  but  a  good  Number  of  chofe 
little  long  Fixity  which  our  Fijhermen  dig  out  of  the  Sands  ac  luru^  Ttfoter^ 
and  therefore  called  in  fome  Places  Sand-Eels, by  fome  they  are  called  Lann- 
ees,  and  by  Gefner,  Ammodyta.  The  Liver  was  of  a  moderate  Size,  firuate  in 
the  Right-fide,and  divided  into  2  Lobes,  having  no  Cifiis  Pellea,  or  Recepta- 
cle of  Gall  anneKed.  The  Pancreas  large,  (licking  clofe  to  the  jd.  bag  of 
the  ftcmacb,  into  which  alfo  ii's  Du£tus  enters,  and  empties  it  felf.  Tbe 
Spleen  was  fmall  and  roundifh  :  The  JCiJo<;^i  large,flicking  clofe  to  the  Bad 
and  lying  contiguous  one  to  the  other,  made  up  of  many  little  Kernels,  like 
to,  but  muchlcffer  than  thofe  of  an  Ox,  of  a  fiat  Figure,  having  no  TeUiin 
the  Middle,  but  the  Ureters  going  out  at  the  lower  End.  The  UrineMadler 
was  oblong,  and  little  for  the  bulk  of  the  Animal,  having  on  each  fide  a 
round  Ligament,  made  of  the  umbilical  Arteries  degenerating :  T  he  tms 
long,  fiender,  having  a  fmall  (harp  Glans ;  it  appears  not  outwardly ,bat  lies 
hid  in  iis  (heatb  within  the  body,  doubled  up,  or  rather  refleded,  in  the 
Form  of  the  Letter  S.  as  is  that  of  a  Bull.  The  TefiicUs  liewithin  the  Cftt- 
/;  of  the  Abdomen  on  tzzh  (ide,  as  they  do  in  ^n  -  Hedge^bog,  and  fomeoiber 
^adrupeds,  of  an  oblong  Figure,-  for  their  internal  Subfianct,  feminal  Fe£elff 
both  Praparantia  and  Dfftrentia^  Epididymides,  Vas  PjramideU,  C^rpsa  Fkri^ 
cofum,2ind  GlanduU  Profiata^  exadly  like  to  thofe  oi  J^adrupeds.  Thcfimimd 
Ti^^/i  perforate  the  Urethra  with  many  little  Hole?,  whereof  4  are  iBoft 
confpicuous,  fomewhat  above  the  Neck  of  the  Bladder. 

It  had  (ix  (hort  Ribs  that  had  no  Cartilages^  and  (even  that  bad  CmrtiUgts^ 
on  each  (ide,  I  mean.  The  Breaft-bone  was  very  (mall/  the  DUtbrsgrn 
was  Mufculous,  as  in  Quadrupeds.  The  Heart  large,  included  in  a  Perkih 
dium,  had  its  two  Ventricles,  its  Valvule  Sigmoides  Semilunares  TricmfpiJet &' 
Mitrales,  its  Coronary  Arteries  and  Veins  ,•  in  a  Word,  the  whole  Srm? 
i5lure  and  Subilance  of  the  Heart  and  Lungs  agreed  exad^ly  with  that  ^  -i 
^adrupeds.  The  Windpipe  was  very  (hort,  as  it  muft  needs  be,  the  Filfc"  q 
having  no  Neck,  the  Larynx  at  top  was  of  a  fmgutar  Figure^  ruotiiM 
out  with  a  long  Neck,  and  a  Neb  at  the  End  like  an  old  Vafliioiiei 
EHfer. 
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The  Pipe  in  the  Head^  chroagh  which  this  kind  of  Fifti  draw  their 
Breach^  and  fpoutouc  Wacer^  lies  before  the  Brain^  and  ends  outwardly  in 
one  common  HoU,  but  inwardly  it's  divided  by  a  hny  Septum^  as  it  were, 
into  2  Noftrils}  but  below  again  it  opens  into  the  Month  in  one  Hole.  This 
loiKllPDrifice  is  furnifhed  with  a  (trong  Spbinlter,  whereby  it  may  be  (hut 
and  opened  at  Pleafure^  and  above  this  5^£/;»£Fer  the  fides  of  the  P/jp^  are 
lined  with  a  glanJalous  Fttjh^  which  if  you  prefs^  you  will  fee  ftart  out  of 
many  Mule  Holes,  or  PapilU,  into  the  Cavity  oi  the  Pipe,  a  certain  glut inons 
Li^Mcr,  Above  the  NofiriL  is  a  ftrong  Valve  or  Memhrane^  like  an  Epiglotti/^ 
which  ferves  to  Hop  the  Pipe^  that  no  Water  get  in  there  againft  the  Fijh*% 
WilK  Within  the  Fiftula  are  6  blind  Holes,  having  no  Outlet :  4  tending 
coward  the  Snout,  2  above  the  Falve  that  (tops  the  NofiriU^  and  2  beneath  ir^ 
and  2  tending  towards  the  Brain,  having  a  long  but  Narrow  Cavity  for  the 
ufeof  fmellingy  as  I  conjecflure,  tho*  opening  the  Brain,  I  could  find  neither 
OlfaSory  Nerves,  nor  Procejfus  mammillares. 

TheEy^s  are  fmall  conlidering  the  Bijgnefs  of  the  Fiflh,  and  fituate  at  a 
good  Diftance  from  the  Bafis  of  the  Brain  \  the  Snout  is  long,  and  furnifhed 
with  very  large  Mufcles  to  root  or  turn  up  the  Sand  at  the  bottom  of  the  Sea 
for  to  find  Fiflies,  as  appears  in  that  we  found  nothing  in  his  Stomach  but 
Sand'Eels,  which^  as  was  intimated  before^  lie  buried  in  the  Sand.  The 
Brain  and  Cerehllum  are^*  for  the  Subftance  and  AfrfraSus  of  them,  the  fame 
With  thofe  ol Quadrupeds,  only  differing  in  the  Figure,  as  being  Shorter; 
but  what  they  want  in  Length,  they  make  up  in  Breadth.  They  have  alfo 
the  like  Teguments  called  Dura  and  Pia  Mater  i  fix  or  feven  pair  of  Nerves, 
befides  the  Optick;  the  fame  Fentricles,  only  in  the  Medulla  oblongata  we  ob- 
ferved  not  thofe  Protuberances  called  Nates  and  Teftes.  The  Skull  (Cranium) 
it  not  lo  (Irong  and  thick  as  in  ^adrupeds;  but  articulated  after  the  fame 
Manner  to  the  firft  Vmehra  of  the  Back- Bone.  This  Largenefs  of  the  Brain, 
and  Correfpondence  of  it  to  that  of  Man,  argue  this  Creature  to  be  of 
more  than  ordinary  Wit  and  Capacity^  and  malte  to  feem  lefs  fabulous 
and  improbable  thofe  ancient  Stories  related  by  Herodotus,  PUnj  the  Elder, 
and  Plinj  the  Tounger. 

In  each  Jaw  it  had  48  Teeth,  (landing  in  a  Row  like  toiittle  blunt  Pegi^ 
the  Tongue  was  flat,  above  an  equal  Qreadth  to  the  very  tip,  which  was 
Toothed  or  Pe&inated  dhout  the  Edges,  eyed' firmly  down  to  the  bottom  of 
che  Mouth,  all  along  the  Middle,  as  Arijlotle  truly  faith. 

Whence  I  cannot  but  wonder  that  Rondeletius  fhould  herein  contradid 
Arifiotli,  and  affirm,  '  contrary  to  Truth,  as  I  believe)  quod  Delphinis  Lin- 
gua  efi  mobihs,  qua  modo  exerimoda  tondi  poteft  ^  unlefs  perchance  in.  this  Par- 
ticular the  Dolphin  diffen  from  the  Pi^pus.  For  the  Porpus  is,  as  I  take  it^ 
the  Pboegena  of  the  Ancients,  which  is  a  lefler  fort  of  Dolphin,  and  not  the  Del^ 
fhinus  I  at  leaft  if  the  Fifh  we  are  defcribing  were  a  Forpus ;  for  the  Teeth  of 
this  Fiih  were  leiTer  than,  and  of  a  different  Figure  from  thofe  in  the  Jaw 
of  the  Dolphin  we  got  beyond  Seas,  yet  is  the  Difference  not  great  betweea 
the  Dolphin  and  Phocana.  As  for  th^LtPiJhj  which  our  Seamen  now  a  days  call 
Vol.  11.  P  P  P  P  P  the 
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ilM  D0lfki9,  and  whichj  ai  it  is  defcribed  by  Mr.  7^17  and  L^m  hath  7ecf^ 
on  its  Tmim^  fmall  Scales^  is  Finn'd  like  a  Rock^  of  a  pleafanc  SmeH  and 
Taft,  what  it  is  I  know  not^  bat  lam  fare  it  is  toto  Genen  different  ftom  the 
t>clfhin  of  che  Anciems. 

We  obferved  not  in  this  Ftfk  any  Noftrtis,  befides  thofe  in  the  F^i^^ot 
any  Ear  b§hsoz  Meatus  Amiitmi  at  all:  wherein  alfo  AtifiotU  ag^reenPiid) 
IIS,  which  yet  RtwdtUtius  found  out  near  the  Eyes.  But  we  obferved  in  che 
$kull  a  Bom,  anfwering  to  the  Os  Pttrofuaty  which  moft  certainly  was  the 
Ufe  of  Hearinz. 

As  for  che  lame  Porftts^  I  agree  with  Gefntr^  that  it  was  fo  called^  ^^j^fi 
Tarcf$i  Tifcii^  moft  Nations  calling  this  Fifli  Forcm  marinuij  or  the  Ses-Jwmc- 
Indeed  it  refcmbles  a  Swmt  in  many  Particulars,  as  che  Fat,  the  Strength 
of  the  StMut^  &c^ 

folSh^     LXXVIK  Fvru  iic  DiJ/eS-hm  Dtlfbini^  ante  Dies  tres  miniinuin  mortoi^ 

tbe'rooth'  admodum  leviter  Digitnm  vulneravi  ab  interna  Parte ;  at  citra  Sangoinem 

fyD^^MT'  ^^^^^^^^  firaplici  Dencis  Rafura.    Nihil  aucem  Mali  inde  fenfi  ad  Qpartuis 

Lifim.  n.    ufquc  Diem;  quo  tempore  cum  ^uodam  Llvon  Digitus  pauluium  tmumoic 

«3Sf  p.;.^^-  g4  Ankulim.   Malum  indies  (erpebar^  adeo  ut.  intra  alios  quatuer,  Digitos 

duos  infecilTet ;  tertiufque  tandem  Digitus  male  fe  habuit.  Pluriroa  ev  CoQ- 

cilio  ChirwgQfum  adhibui^  at  parum  profuerunt^  |am  Manus  correpta  eft, 

Dolorqoe  Carfum  invafic,  e%  hoc  aucem  Fomento  primum  ftetit.    (R.  Afut 

Sfirmatu  Ran^um  ivi   Beli  Armeff,  ^if.  f.  yitrioliAUi  t  iiii.  m.)   Calide  bis 

quotidie  admotum  eft.    Item  interdum  alio  modo  ^R,  VitrUli  Alki  Cgmhfij 

Bali  Arm4nU$^  am.  |  iiii  Camfi.  f  i.  A^.  communis  lb  wii.  m.  f.  Colljrmm.)  De- 

inde  Nutrito  impofito  &  fuperinjefto  Emplaftro  ex  Dolo  &  Diapalma^  con- 

valui  ex  hoc  inufitato  ac  improvifo  Malo.  Pra^cer  Liv&rem  aucem^  qui  fitii 

Venenum  indicabat^  Moleftus  ac  Odiofus  quidam  Pruritus,  an  IgnicoJos 

dicam,  me  Dies,  Nodefque  vehementer  angebat,  Cuticulam  Partium  cor- 

reptarum  ex  totoperdidi;  Digtti  autem  ad  Vires  fuas  non  nifi  poft  aH« 

quoc  Menfes  refticuti  (iuu. 

jKo*it      LXXVII/.  The  Fifli  that  are  here,  (zt  NtwTuvUenct  one  of  the  Sahau 

*Ii£^^  (/J^»ii^  arc  many  of  them  poifonous,  bringing  a  great  Pain  on  their Joyms^ 

M.J.  L/a  who  eat  them,  which  continues  fo  for  lome  (hort  time,  and  at  laft  vrisb 

ii4«Mir-two  or  three  Days  Itching  the  Pain  is  rubb'd  off    Thofe  of  the  fame  ^ 

aiiSy  Sizij  Shafe,  Cohur  and  Tdfit^  are  one  of  them  Poifon>  the  other  noi 

In  the  leaft  hurtful,  and  thofe  that  are  are  (b  only  to  (bme  of  the  Comp^ 

ny ;  the  Diftemper  to  Men  never,  that  we  hear  of,  proves  mortal:  Does 

and  Cats  Ibmetimes  eat  their  taft.    In  Men  that  have  once  had  that  D& 

^  eafe^  upon  the  firli  eating  of  Fifli,  though  it  be  thofe  that  are  wbolfonM^ 

the  Poifonottf  ferment  in  their  Body  is  revived,  thereby^  and  d»ir  ¥m 

Whifei  indiOC^f^^Cdj 

WjMte  Fi- 

^iJ^    LXXIX  X.  An  underftanding  and  hardy  Stman'  giver  tUt^ceammt  of  the 
^^ll'^^U^i^k  Fifiini^  about  che  Btnwdasi  thait  tho'  many  Aittempts  of  Maftering 

itat 
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l^siet  of  thofo  Seas  had  bten  unifuccersful^  by  reafon  of  the  extrscrib$my 
€mrfi  and  Swiftmfi  of  chefe  monftrous  Animals,  yet  the  Enterfrize  was 
ly  renewed^  and  fit  Perfons  having  been  out  at  Sea  17  times,  and  fafte- 
d  rheir  Weapons  a  Dozen  of  times,  they  kill  d  in  thefe  Exf  editions,  z  old 
msie  IFhssks,  and  }  Cnhs,  whereof  one  of  the  old  ones,  from  the  Head  to 
IM  Ei{remuy  of  the  Tail^  was  88  Foot  in  length/ by  Meafure,  its  Tail  be* 
log  2;  Foot  broad^  the  Jwimming  F$n  26  Foot  long,  and  the  GiBs  3  Foot 
Ipog^  having  great  Bends  underneath  from  the  Nofe  to  the  Navel,  upon  her 
lifter  Parti  a  Fin  on  the  Back^  being  within  paved  (this  was  the  plain  Sea«. 
man's  Phrafe)  v^ich  Fat  like  the  Cawl  of  a  Hog.  The  othei-  old  one,  he  faid, 


^vas  fome  60  foot  loog:  Of  thzCuht  one  was  ;2.  the  other  two  much  about 
a  f  or  26  Foot  long.  The  Shape  of  the  Fifti,  he  laid,  was  very  (harp  behind^ 
like  the  Ridge  of  a  Houfe  ;  the  Head  pretty  bluff,  and  full  of  Sumps  on  both 
fides,  the  Back  perfedly  black,  and  the  Belly  white. 

Their  CeUrisy  and  Farce  be  affirmed  to  be  wonderful,  infomuch  that  one 
iff  thttc  Creatures  which  he  ftruck  himfelf,  towed  the  Boat  wherein  he  was^ 
after  him,  for  the  fpace  of  6  or  7  Leagues  in  -^  of  an  Hours  time.  Being  woun* 
4ed,  bt  faith  they  make  a  hideous  roaring,  at  whidi  all  of  that  kind  that  are 
within  Hearing,  come  towards  that  Place  where  the  Animal  is,  yet  with« 
oot  ftriking  or  doing  any  Harm  to  the  wary.  He  is  of  Opinion,  that  this 
Fifli  comes  neareft  to  chat  fort  of /f]&4/«i  which  they  call  the  Jnhartes^  they 
are  without  Ttetbj  and  longer  than  the  Greesdand  Whales,  but  not  fo  thick. 
That  tbcy  fed  much  upon  Grafs  growing  at  the  bottom  of  the  Sea,  was 
feen  by  cutting  up  the  ^reat  Bag  or  Maw,  wherein  he  bad  found  in  one  of 
them  about  2  or  ;Hog(heads  of  a  greeniih  Rraify  Matter. 

The  Urged  fort  of  thefe  WbaUs  might  afford  7  or  8  T$tns  of  Oyl  if  well 
liusbanded  j  the-Cji^i  yield  but  little,  and  that  is  but  a  kind  of  Jelly.  That 
which  the  old  ones  render^  doth  candy  like  TorKs  Greafe^  yet  burneth  very 
urelh  He  obferved  that  the  Oyl  of  the  Blubber  is  as  clear  and  fair  as  any 
WIhj}  bat  that  which  is  boil'd  out  of  the  Uan  interlarded,  becomes  as  bard 
mTmU^Wj  fpattering  in  the  Burning  j  and  that  which  is  made  of  the  Cn^/re* 
fembleth  Hcg*s  Greafe,  He  affirms  that  though  this  Greafe  be  boyling,  yet 
one  may  run  ones  Hand  into  it  without  fcaiding ;  to  which  he  adds,  that 
it  haih  a  very  healing  Vertue  for  Cuttivgs,  Lamenefs,  &c.  the  Part  affefted 
l>eing  anointed  therewith.. 

The  time  of  Csuhing  thefe  JF/j2i«i  is  from  the  Beginning  of  March  to  the 
JEnd  of  May,  after  which  time  tiiey  appear  no  more  in  that  Part  of  the  Sea^ 
but  retire,  9s  it  is  tboughc,  into  the  tVeedheds  of  the  Gulf  of  Plarida,  ic  ha« 
Tingbeen  oblerved,  cbat  upon  their  Pint  and  Tails  they  have  Store  of  Clams 
or  Bmrmaclis,  upon  which  be  faid,  Rack^weeJot  Sea^Tanrle  did  grow  a  Hand 
teng  j  many  of  them  have  been  taken  off  them,  of  the  Bignefsof  great  Oy* 
iler  Shells. 

The  fisnne  Perfon  fakh^  that  fmce  his  former  account  there  hath  been  ukeft  «•  ^P«  m^- 
by  order  of  the  Onn^mUa  Company,  16  of  thofe  kTbaUsy  the  Oyl  whereof,  to 
fiie  Qtamicy  of  $0  or  60  TSmmip  arrived  in  Ireland  fome  few  Months  ago. 

P  p  p  p  p  2  He 


Be  adds,  that  about  2  Yean  fince^  there  ftranded  upon  the  Coaft  of 
fJiwEngUnJ^  a  diai  IVbaU oitYoit  fort  which  they  aWTtimf^  hifiif  fftfi 
refembling  chofe  of  a  Mill^  and  its  Ainnb  at  a  good  diftance  from,  andonikr 
the  Uofi  or  Trmnk^  and  feveral  Boxes  or  Partitions  in  the  tf^fh  like  tbofeof 
ther^i/zin  Lotfiers^  and  chat  being  opened,  there  runout  of  it  a  thin  (% 
Subftance^  which  would  candy  in  time,  after  which  the  Remainde^beiflg 
a  chick  fatty  Subftance,  was  taken  out  of  the  fame  Part  with  a  Scoop.  Aol 
this  Subilance  he  afErmed  to  be  the  Sftrma  Ceti;  adding  furthefi  that  the 
BtuhhiTy  as  they  call  it,  it  felf,  of  the  fame  fort  oiWbitUi^  wheofievd, 
yields  on  the  top  a  Crummy  Suh^ance^  which  taken  off,  and  thrown  opoo 
ivbiti  wim^  lets  fall  a  dirty  Heterogeneous  Sediment,  bat  what  reoiaiosi- 
toft,  affords  a  SfirmaCtthUti  Matter. 

He  concludes  his  Relation  with  obferving,  that  thefe  Hl^^  weretobt 
Oiet  with  between  the  Coaft  of  New  £iy;iW  and  New  NfthtrUnd.wbcttiiKff 
might  be  caught  8  or  9  Months  in  the  Year ;  whereas  cbofe  tbouc  tbc 
Btrmudss  are  to  be  found  there  only  in  the  Months  of  FAnufj^  Iki^ 
and  AfrU. 

Concerning  the  Death  of  the  Whalt^  which  hath  been  related  to  hiie 
firanded  upon  Ntw  EngUniy  it  is  not  very  improbable  but  thai  it  may  b^v< 
been  kiird  by  a  certain  Homy  Fifi,  which  is  faid  by  iAr.Temr,  UkM^h 
India  Voyagfj  to  run  his  Horn  into  the  Wbah^%  Belly;  and  which  iskoowtt 
(ometimes  to^  run  his  Horn  into  Ships,  perhaps  taking  thm  for  Miitf) 
and  there  fnapping  it  afunder,  as  happened  not  long  fiace  to  id  Iff 
Veffel  in  the  Weft- Indian  Seas. 

X.  Within  thefe  2  or  |  Years  in  the  Spring  time,  and  fair  Weather,  the; 
lake  fometimes  one,  two  or  three  WhaUi  in  a  Day«  They  are  left,  I  hoar, 
than  thofe  in  Greenland^  but  more  quick  and  lively ;  (o  4bat  if  thqf  b» 
flruck  in  deep  Water,  they  prefently  make  into  the  D<^  with  (iich  Vio* 
knee  that  the  Boat  is  in  Danger  to  be  haled  down  alter  them,  if  they  cut 
not  the  Rope  in  time;  therefore  they  nfually  ftrike  them  in  Shoal  Wtttr. 
They  have  here  very  good  Boats  for  that  Purpofe,  Mano'd  with  fixOat; 
fuchasthey  can  row  forwards  orbackwards^  as  Occaiion  requireth.  H^f 
cow  up  gently  co  the  fVbahj  and  fo  he  will  fcarcely  fliun  them;  aod  vto 
the  Harpineer^  fianding  ready  fitted  fees  his  Opportunity,  he  ft^^^^ 
Hating  Iron  into  the  W6tf/<  about  or  before  the.Fins,  rather  than  to«ard* 
Tail.  r4ow  the  Harping  Irons  are  like  thofe  which  areufual  iof^'^^ 
ftriking  Por^«/s ;  but  of  fmgular  good  Metal,  that  will  not  break,  but  vno^ 
as  they  fay,  about  a  Man's  Hand.  To  the  Harping  IronU  roade/aftaM 
Lythe  Rope,  and  into  the  Socket  of  that  Iron  is  put  a  Staff,  w^^^^T 
the.  H^bah  is  ftruck  comes  our  of  the  Sookot^  and  fp  when  the  ln»^ 
fomething  quiet,  they  hale  him  up  by  the  Rope,  and  at  may  be,  flntf 
into  him  another  Harping  Iron,  or  lance  him  with  Lances  in  Staves  till  (Mf 
have  kill'd  him.  I  do  not  hear  that  they  have  found  any  SfirmC^^ 
any  of  thefe  iVbalej^  but  I  have  heard  from  credible  PerfoDs,jhinl»| 
ik.  aikincTof  (bch:  at  have  the  Sgmnn  at  Eimlmu^  and  otbeci^  Qt  h^J» 
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Ims  tjknik  (\f  bete  alfo  they  find  often  Qoalitities  of  Amher  Grem  ;)  and 
rhat  cfaofe  have  gft^tTfti  fwhhch  oars  have  oot,)  aod  are  very  Simwj., 
Ont  of  rhtf  tfland  of  BermmJas  (  fcin  PerincbUf)  found  one  there  dead^  dri* 
ren  upon  an  Ifland  j  and  though  I  think  ignorant  in  the  Bufinefs,  yet  got 
I  great  Quantity  of  SfmnM  Ceti  out  of  it.  it  feems  they  have  not  fo  much 
Oil  as  ours ;  but  the  Oil^  I  hear^  is  at  firft^  lilce  Sperma  cai^  but  they  cUriJU 
it,  I  thinly  by  Fire. 

4»  We  have  in  thefe  Seas  about  SeriMri»i/tfi  great  ftore  ofWhaleSt  which  By  v^.m^^^ 
In  Mncb,  ^fril  HPd  May,  uie  our  Coafl'.    i  have  my  fe)f  killed  many  of  ^  f^'^*  "• 
hem.     Their  Females  have  abundance  of  Milk,  which  their  young  ones  ^°'*^'  ^^'" 
uck  out  of  the  Teats^  that  grow  by  their  Navel.    They  have  no  Teeth^  buc 
^eed  on  Mofs^growing  on  the  Rocks  at  the  bottom,  during  thefe  ;  Months^ 
md  ac  no  other  Seafon  of  the  Year.    When  that  is  coofumed  and  gone, 
he  Whates^o  away  alfo.    Thefe  we  kill  for  their  Oil :  But  there  have  been 
^mma^Ctti-WbaUty    driven  on  the  Shore,    which  Sftrma  (as  they  call  it^ 
ies  all  over  the  bodies  of  thofe  Whales.    Thefe  have  diverle  Teeth,wi)ich. 
nay  be  aboot  as  big  as  a  Man's  Wrift. 

I  have  been  at  the  Babams-TfianJs^  and  there  have  been*  found  of  the  fame 
bet  of  Whales  dead  on  the  Shore,  withaS^cmiis  all  over  their  bodies,  buc 
i  dbtild  never  hear  of  any  of  chat  fort  ihac  were- killed  by  zny  Man  ;  fuch 
■  their  Fiercenefs  and  Swifcnefs.  One  fuch  Whale  would  .be  worth  many 
Hondied  Pounds.  They  are  f^ong,  and  inlaid  with  Sinews  »U  over  theip 
body,  which  may  be  drawn  one  thirty  fathom  long^ 

LXXX.  I.  I  coo>eAure  chat  Fiflies^  by  Reafon  of  the  Bladder  of  Air  that  thtvft^ 
^  within  them,  can  fuftain  or  keep  themfelves  in  any  Depth  of  Water  j  for  f^J^^^^ 
:be  Air  in  that  Bladder  being  more  or  lefs  comprefled^  according  to  the  ^  A.,  mi. 
Oepch  the Fifli  fwims  at,  takes  up  more  or  lefs  (pace;  and  confeqiiently  i^4^p>32ci» 
IheBodyof  t<^  FiOi^  pare  of  whofe  Bulk  the  Bladder  is^  is  greater  or  lefs 
iccordidg  to  the  feveral  Depchi,  and  yet  retains  the  fame  Weight..  Now 
rhe  Rule  Je  InjUentikmf  timmid^,  is,  that  a  Body  that  is  heavier  than  fo  much 
Rearer,  as  is  equal  in  Quantity  to  the  Bulk  of  it^  will  fink  j  a  Body  that 
b  lighter  will  iwlm  j  a  Body  of  equal  Weight  will  reft  in  any  Part  of  the 
Rearer..   By  this  Rule  If  the  Fifli  in  the  middle  Region  of  the  Waur^  be  of 
rqoar Weight  to  the  Water  char  is  commenfurace  to  the  Bul|c,pf  it^  the  FiJh 
vill  reft  there  without  any  Tendency  upwards  or  downwards ;  And  if  the 
Fifli  be  deeper  in  the  Water^  the  Bulk  of  the  FHh  becoming  lefs  by  the  Com- 
irefiion  of  the  Bladder,  and  yet  retaining  the  fame  Weight,  it  will  fink^andi 
»ft  ac  the  bottom  :  And  on  the  other  fide,  if  the  Fi(h  be  higher  than  the 
Diddle  Region,  the  Air  dilating  k  k\f^  and  the  Imlk  of  the  Fi(h  confequeoc- 
yincreafing)  boc  noc  the  Weight,  the  FUUWillrife  apvar^a^^andreft^tfhe 
Fop  of  the  Water<;  \  •         ,_         .    \' 

Ftahaps  the  Pifli  by  fbme  A'Aioncanemit  Atrouc  of  ,hiiiiBIa4der|  and 
[fc«cwai^out  of  its  Body^and  ulh^  whentbere  is  noc.enoughi  Tal^Jn.  -^ir 
iad  GOQTey  it  co  this  bladder  i  and  cheaic  wiUjiOt  l»a  woa£red^  jhf»c  there 

ihouldl 


IIioa1d1)6  atways  •  fit  Froportion  of  Air  in  the  Bodki  of  aUPHhci^  (Dfan 
their  ufe  according  to  tbo  Depth  of  Water  they  aiBbrodaodliwin.'tp' 
haps  by  feme  Mufcle  the  Fifli  can  t^trgff  this  Bladder  beyMithepRfao 
of  che  Weight  of  Water.  Perhaps  the  Ft(h  canby  in/ides,  orfoaiekK 
Defence,  Iceep  off  the  Preflure  of  the  Water  ^  and  give  the  Air  i«ive  todiitt 
it  felf.  In  thefe  Cafes  the  Fi(h  will  be  helped  in  all  iflteraedtitc  DiiaMi^ 
and  may  rifi  or/ink  from  any  Region  of  theRPWitr  wichoot  ifiofiDgMik 
9j».ikifU  2.  To  determine  whether  a  Fi(h  doth  rife  or  fink  in  Water  by  Cn^ 
*"*''''*  OTExfsndmi  himfelf ;  take  a  Bolt- head  with  a  wide  Neck,  Midhinii{6< 
led  it  almoft  fall  with  Warer^  put  into  it  fome  life  Fifli  of  a  coavencg 
fize ;  that  is,  the  biggeft  that  can  be  got  in,  as  a  R^«,  T^A^  ortheii 
and  then  draw  cot  the  Neck  of  the  Bolt^ead  as  flender  as  yoaao,arll 
that  alfo  with  Water.  Then  obferve  the  Motion  of  the  Fifli,  aodififa 
his  Jinking  you  perceif e  the  WMter  at  the  flender  Top  does  fabUe,  yoi^ 
infer^  he  CpntmUs  himfelf^  and  if  upon  his  r^g^  tbi  ff§tirbciihm 
you  may  conclude^  he  DiUtes  himfelf. 
ayiA^.Riy.  2.  I  think  that  .-  -  hath  hit  upon  the  true  nfe  of  the  Smmmf^ 
^'SPH9J^^  of  Fijbes.  For  r.  It  hath  been  obferfed,  that  if  the  «»«»*<  I* 
of  a  FiOi  be  Prkkfd  or  BnkiH^  fuch  a  Fifli  /mki  prefently  to  the  <W 
and  can  neither  fupport  nor  raife  up  it  felf  in  the  if^nar*  2.  FUtfilbtf,i 
S^^efy^lsifi^&c.  which  lie  always  gro?eliikg  at  the  l>o(tom, hafs ao/s«^ 
BladdtTs  that  I  couTd  tvtK  find.  ;.  In  moft  Fiflies  there  isamiflifctOt 
mil  leading  from  the<7W/pf  ,or  upper  Orifice  of  the  Stomach,  to  the  M  W| 
4der,  which  without  doubt  ferves  for  conveying  Air  thereunto ;  ^^ 
h  a  Valvt  or  fome  other  Contrivance  to  hinder  the  Egrefs  of  it,  |oehi(f|| 
Ihall  fooner  break  the  Bladder  than  force  ahy  Air  out  byAUCMiB 
Yet  in  Sturgt$nt,  Mr.  fFi//0«{i^  hath  obferved,  that  prcffing *•  ^l*? 
the  Stomach  prefently  fwelted :  So  that  it  fiie«M  in  that  Fiik  the  Airp 
freely  both  way^. 

1  verily  think  there  Is  in  the  Coat  of  this  Bladder  a  Maicaloos  ^ 
contr^  it  when  the  Pifti  liih :  For^  in  mimy  Fifliet  it  is  very  tbU^ 
Opake  like  the  Coat  of  an  Artery  (which  hath,as  Dr,  WHiu  obfcrw^ 
Mufcttfar  Faculty^  as  for  ExamDke,  in  all  the  Cod  kind ;  in  iw^H* 
Ugh,  call'd  in  Latin  Mtrbitku,  it  is  inwardly  covered  with  a<^^ 
Subftaftce,  which  1  take  to  be  M,f$mlcm$  Ftefli^  in  #she«i  ic  ii  teked«P 
Top»  and  to  each  Aorn  hath  a  Mmfckc  affixed.  Now  the  *kff^^ 
«ieed  not  be  great.being  ftill  aflifted  by  che  Water,  as  the  Fifli  i^^^^^^ 
Treffnri  of  the  Watef  being  much  greater  at  the  1x>ctom9  than  at  thei# 

The  Power  alfo  of  JiMngxht  AUmnnbj  the  Mofda  afiftstbsie 
to  rife,  whofe  Natural  Place  is  towards  the  bottom :  And  the  Aircr 
fed  in  the  Bladder  dilatiiig  it  ftif  as  the  fiik  afcends  facilitacis  ibat 
«fthe  MnfClet.    Bar  tlibfe  Piftes  ihacdefoeikllftyMMnrf^r  cheBI 
ting  the  <9ntra8ing  Mufck  ceafe  to  aft^  will  rife  again  m  their 
cord,  the  Air  wimih  dihAngit  felf{  wire  Aein  QtaftBubiricshy 
j&tf  of  the  Air  in  them  deletndittg^  wldcb^w  foots  as  cteCofesH 
afccfid  Without  «ioM  a4o. 


(Mr) 

BeMts  the  FItt  FiA^  1  before  memiooed^  all  the  Cartihgmiw  Kin^ 
M  frail  Ptac  af  Long,  wtfit  Swimming  BlsdJin :  What  Q>urre  chey  ufe  co 
jfjfWiv^  aod  Defcind  in  the  «FWer>  i  know  nor.  Many  of  iht, Eil-kinJ  (no6 
fell  J  have  Sirimmimt  BlaJJ^n,  yet  can  they  hardly  f ai(e  theoifelres  in  the 
WMiT,  by  reafon  of  the  length  and  Weight  of  their  Ttilti  I  fuppofe,  tho 
^Ir  hUdJer  being  near  their  Heads  helpi  them  to  lift  up  their  Head  and 
Farepart. 

L.XXXL  I  have  obferved  in  the  Eyes  of  Pith  that  the  Frpeeffiu  CiUsris  h^^^  ^7^»r 
not  fattened  to  the  foyoing  of  ^4he  Cornea  and  Scl^otis  as  in  all  other  Ani-  Amn  m^* 
mnls'that  1  diiTedked,  (o  as  to  hinder  the  ff^atifj  Humor  to  go  any  farther  ^""^ ''•  ^^^.p- 
^m^kwMrJ^    For  I  conftamly  oblerve  (hat  the  Humor  A^mus  mAy  move  a  ^'^ 
gcHid  way  idckwarJ  in  fome>  and  in  others  almoft  as  far  as  the  QfticJk 
Mrw.    And  in  as  many  Fifli  as  I  could  conveniently  examine  carefully,  I. 
bnve  found  a  Memhane  which  covered  the  tunica  Ccmta^  Co  as  not  to  let 
nity  fFufir  come  to  it.    Thi»  anfwers  the  kkmbrama  tJiSitans  in  FavH,  and 
Maches  tm  all  fides  to  iYttCuHt  of  the  Fifli  to  which^it  is  faftened.    This  if 
FiOfifpaflrent,  and  pretty  Thin;  and  fo  is  all  the  Cornea^  if  compared  to  that 

of  Quadrupeds. 

^  I  have  aifo  obferved  chat  the  Eyes  of  Fi(h,  as  w^H  thof^  of  Fowl^  are? 
■MM  or  iefs  Cartilaginous:  For  the  Schrotis^ is  a  CartiUgo (ui Generis ^  efpedaU 
)lf^t^t^he  Cornea;  and  in  the  larger  forcf  of  them^  i  have  found  tije  whole: 
Saleroih  fucfa  a  kind  of  a  Cartilage* 

LXXXII.  Pi(h  are  remaiicably  diiferent  from  all  other  AnimaUin  many 
jMirticulars.    The  moft  confidcrable  difference  is  their  want  of  Lungs,  and  ^^^^ 
Aek  not  Ereatbingi  And  yet  it  is  Neceifary  tha^ijpmetbing  fliould  fupf^ly  p!{Jf""  cT 
liiis  in  Fiflies^  which  may  have  the  fame  EflfeA  upon  their  Blood,  asthe  Air  om/p^^* 
j^as  npon  ours,  by  entering  into  our  Lungs^  that  is  to  fay^  to  Divide  and^^^"*^>f« 
Diffolve  it,  and  render  it  fit  for  Cireutation.    Now  we  find  no  part  in  Pifii'''^'^ 
more  proper  to  produce  this  Efieft  than  the  Bronoii^,  that  lie  llkefo  many 
Leaves  upon  each  other  under  their  Gills  i  For  they  receive  the  If^ater  in  by 
rtie  Mouth,  and  return  it  by  the  GiBs,  or  Receiving  it  in  by  the  Gills  they 
Throw  it  out  by  the  Motstlh    Hence  it  is  agreed  upon  by  all  that  the  ff'ater 
tontaW  fomeehing  that  Produces  this  Effed^  and  thii  feems  moft  probably. 
to  be  Jlir* 

That  there  is  Air  in  all  ^^rir  cannot  be  doubted  after  this  Experimem' 
Df  M.  Marolle.    He  fet  a  VeAel  of  IVaoer  over  the  F$re^  to  to  drive  out  tho: 
Ahr  from  it.    This  Water  he  put  into  the  Air  Vumf^^to  draw  one  the  Air 
Kr^it;  and  after  that  fiU*d  a  Vial  with  itj  within  x  or  2  Fingers  of  the* 
fop,  which  fpace  he  left  only  full  of  Api^^  and  ftopt  the  Vial  well ;.:  and  by 
ItaKing  it  the  Winter  imbibed  the  Air^  ib  as  to  rife  up  and  quite  fill  the  Vial*. 
*  But  we  need  not  wonder  that Ftfti  cannot  alfo  live  in  the  opea  Air.  Their 
Rood  is  Naturally  Iefs  Hat  than  j^urs,  fo  that  th^  natural  Heat  of  ours  would 
iie  a.Eejer  in.  themj  ai^d  Mortal;  For  the  Nitro.ot  the  Pure  Air  is  in  too^ 

gteat* 
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great  a  ^anfity,  and  too  fabtUe^  fd  that  it  DiifoWes  thirir  Blood  too  maebi 
and  makes  ic  too  Ftuid,  whereas  the  Nitn  in  the  Heater  is. more  Grofs  and 
in  lefTer  Proportion  j  whence  it  gives  thepr  Blood  only  a  FimdHp  reqoifite 
to  keep  u  in  its  Natursl  Stati.  To  prove  that  ic  is  in  the  Brwshut  char  this 
Divifion  is  performed^  we  need  but  Obferve  their  Extraordinary  Rednefi 
above  any  other  part  of  the  Body  ;  a  Proof  that  the  Blood  is  there  more 
Divided*  Fi(h  are  alfo  found  to  die  in  IV^ter  frozen  over,  which  happens 
plainly  ftom  their  Communication  with  the  ^iv/u^^nl  ^ir  being  hindred  by 
the  let. 

The  Hf^n  of  Fiih  is  Different  from  thai  of  other  jbtmsU  in  ita  hnvH^g 
but  one  VentrUU  :  For  it  has  only  the  Vtns  Ca'ua  and  the  Aorta  chat  open 
into  it,  having  no  Lmngt.  So  that  by  the  Aorta  the  Blood  comes  00c  of  the 
Hiart,  which  is  Branched  into  a  Thoufand  Cafillariii  over  the  Bmcbue^  and 
is  after  Reunited;  which  Re- union  is  made  nnder  the  Bafit  of  the  Cram* 
ttm;  and  becaufe  the  Blood,  when  once  there,  has  no  need  of  beiag  fecoed 
higher  upwards,  they  have  no  occafion  for  a  kcondViniricU  for  that  par- 
pcHe,  as  Terre/irial  Animals  have.  The  Reunion  of  thefe  CafiUarioi  of  the 
Bronchia  being  made,  they  form  r>i^0  large  Tffioifc/,  of  which  ooe  proccedl 
towards  the  Htai^  and  the  other  towards  tbt  lowtr  Parts. 

Fi(h  have  a  Diaphragm ;  but  not  for  the  fame  Purpofe  as  in  other  Am* 
mats  that  Breath,  it  is  always  ftrait  and  tenfi?,  and  Perpendicalar  00  tbe 
yertibrai  it  hinders  the  Torminatiag  Salt$  that  Exhale  from  ih^  Ima^mu  imOL 
coming  to  the  Hearty  which  might  caufe  fome  Alteration  there. 

Their  Stomaeb  is  Membranous ;  for  Fi(h  (wallow  down  other  fmaller  FiA 
whole,  and  fometimes  Earth.  Wherefore  'tis  needful  to  hare  a  Power  of 
ContraAing  and  Straitning  it  felf^  forceably  to  break  to  pieces  the  hard 
Matters  contained  ther^eio.  Their  Intofimts  make  feveral  great  IVmtiigf 
about )  a  Sign  the  Fermentation  is  but  flow  therein ;  which  is  made  up  by 
the  length  of  the  Intefiines.  The  Liver  has  much  the  fame  Situation  as  in 
other  Animals;  as  alfo  the  Spleen  has.  They  are  provided  of  a  GM-Blai* 
der^  a  DuSns  Choledocbus  and  Panereas,  or  rather  two  Uctle  Bags  faften- 
ed  to  the  Ventriele  for  the  fame  ufe.  Fifli  have  ufualiy  many  Pamerasf%^ 
fo  that  in  fome  there  ha?e  been  told  44.    They  have  Kidio^t,  Bladder^ 

They  have  theOvarf  near  the  Vertebra  of  tbeL^iiw.  The  i^j  come 
forth  at  a  Pa ITage  below  the  Anm:  And  the  Male  has  alike  DnSm^  or  Bok^ 
by  which  they  ejed  their  Seed  upon  chat  of  the  Fem4Ue  to  imprpgoaie 
the  Eggs :  which  the  Male  fometimes  Changes  the  Colour  of,  as  be  pafo 
over  them,  when  he  cafts  his  Seed  upon  them  after  they  are  Laid. 

Fiih  have  on  the  Vertebra  oi  tYk^  Loins  a  Bladder^  very  large  inProporaofl 
to  their  Bulk ;  which  ferves,  by  Ccmfreffing  or  Dilating  it  felf,  to  render 
the  Fiih  mor^  or  lefs  heavy,  as  Occaion  requires.  The  Fim  and  7W/affil 
them  in  their  PaiTage  through  the  Water  whither  they  will :  Bat  *tis  this  JN- 
iatatim  that  makes  them  capable  of fiumming  in  it ;  and  if  this  Bladd^  belqr 

any 
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any  means  Burfl:^  fo  that  it  cannot  be  Exteoded^  the  Fifii  can  no  more  raife 
it  felf  in  the  tVater^  but  keeps  continually  at  the  B6tt$m.    Ftatfik^  fuch  as 
SolOf  have  none  6{  thi%  BlaJJeri  For  they  arc  able»  by  RealoA  of  their 
Breadth,  to  keep  themfelves  up  in  the  Water*    Crajr^,  and  other  Sbell^ . 
want  it^likewire,  for  the  moft  part ;  for  they  creep  only  at  the  bottom  of, 
the  Waitr.    There  af e  many  Fifii  that  have  them  Double.  . 

LXXXIII.  Anferum  Ferorum  ^inque  Genera  vulgo  Aumerantur  in  Agron%  wiu- 
Biorsetpft  fads  ftequentium  j    viz,,  i*    Tie  little  Sfanijh  Gccfe;  S€.  «que^^y{^, 
Parvus  ac  Br^nta;  led  Figura  &  Colore  quodammodo  ad  Anfttem  Deme^nAjsi^i  ' 
/j^wM  accedens ;  ab  ^(/^^njtfdenominatur.    2.  7%^  fi^r^tf^/ipfatis  cognitus/*^^ 
}.  Tie  Scoteb  G^oje;  Sc  Vulgatiffimus  Ferus,  a  Sceti^  ad  nos^  exeunteyf»« 
ptf0  advenienSy  e  quibus  fere  conftant  tnnumeri  illi  Greges  qui  in  Plants 
Campis  {the  IVooUs  didis)  &  alibi  paflim  inveniuntur.    4.  The  Wbilk^  Am* 
fer  Maximm  Nigtr,  ineunte  Bruma  prinium  adveniens;  raro  alibi  quam  in 
Pratisi  Pafcuifque  Herba  pafcitur. .  f.  Anfer  Talufirie  Nofter,    Grej  Lagg 
didus  ^  huic  Magnicudo  Anfari  Dcmtfiico  fubpar. 

r  Caput  ex  Fufco  Nigricat,  &  ad  Medium  Collum  /«i/»/^jrwr{  Dorfum  ex 
Qmeree  Livefcit,  ipix  autem  A\x,  &  earum  Remiges  Nigricant.  Uropygium 
Albeleif,  ejufque  Pennas  Externa  Albiis  funt;  Venter  Cimrem^  is  v^o 
Imus  fenfun  fit  Nivem  i  Roftrum  a  Capite  ad  Mediam  fere  partem  Nigrum, 
deinde  Smbpurfuremm,  ipfo  ejus  Apice  Nigrp  ;  in  Superiore  Mandibula  oon 
nifi  unos  Demicmterttm  Ordo,  atque  idem  Simplex  Ordo  in  inferiore  :  item 
huic  Lingua  utrinque  Uoo  Denticulorttm  oj^dine  armatur.  Pedes  Subfut'^ 
fetreij  five  Csrnei  Celori ;  Ungues  fere  Alhidi^  excepto  medii  Digtti^  qui 
CX  majore  parte  Uigricat.  Peodet  Libru  7.  &  fere  Dimutimm.  In  Paludibus 
j/gri  Eborseenfi/  Nidificant ;  ipfi  &  eorum  Pulii  Menfe  Maio  pinguefcunt^ 
&  in  Deliciis  babentur. 

But  I  will  not  affirm  the  Grey  Lagg  to  ht  different  from  the  CommoniUp.ii5| 
ffild  Gerfe }  Mr.  R«/s  Defcription  and  mine  fo  well  agree^  fave  in  the 
Colour  of  the  BiU  and  Lfg/. 


•  I^XXXIV.In  theWeftern  Iflands  of  Scothmi,  the  Weft  Ocean  throWs  lipon 
their  Shores  great  Quantities  of  very  large  Weather- beaten  Timber;  the^^^^/ 
moft  Ordinary  Trees  are  Firr  and  Afii.    Being  in  the  Ifland  of  Eafi,  I  faw  \tl,9*'9^s% 
lying  upon  the  Shore  a  cut  of  a  large  Fin-Tree  of  about  zf  foot  Diameter^ 
Mid  9  or  I  o  foot  long,  which  had  lain  fo  long  out  of  the  Water ,  that 
It  was  very  dry^  and  moft  of  the  Shells  that  had  formerly  covered  it,  were 
Worn  or  Rubbed  off.    Only  on  the  Parts  that  lay  next  the  Ground^  there 
Rill  hung  Multitudes  of  little  Shells ;  They  were  of  the  Colour  and  Con- 
Bftence  of  MufeU  SbtUs.    This  Barnacle^Sbell  is  thin  about  the  Edges^  and 
ibout  half  as  thick  as  broad.    Every  one  of  the  SbelU  hath  fome  Ccofs  p-    ^^j> 
teams^  or  Stttures,  which  as  I  remember  divide  it  into  f  par^^  near  about  ^^^      ^ 
;h6  manner  as  in  the  Ftfftre. 

Vol.  II.  Qqqqq        ^  Theft' 


Thefe  Fartt  arelbftetied  one  co  another^  with  facb  t  Film  at  Mi^  SUk 
are. 

Thefc  Shells  hung  at  the  Tree  by  a  Neck  longer  than  the  Shelly  of  a  kind 
of  a  K/iM/  Subftance^  round  and  hollow,  and  creafed,  not  unltke  the  ffW^ 
Fipe  of  a  Cbhkeny  fpreading  out  broadeft  where  ie  if  fatteiMd  p  the 
Trees  from  which  it  feems  to  draw  and  convey  the  matter  which  fofei 
for  the  Growth  and  Vegetation  of  the  Shell  and  the  little  Bird 

it. 

In  every  Shell  that  I  opened  I  found  a  VtihSt  Sea-Fe(wt\  the  Kcde 
like  that  of  a  Goofe ;  the  Eyes  marked  ;  the  Head^  Neck,  Breaftj  ^ffiap, 
Tail,  and  Feet,  forme^  ;  the  Feathers  every  where  perfedly  Shaped,  and 
Blackifli  coloured ;  and  the  Feet  like  thofe  of  other  frateP'Ft.ia^l,  co  my  beft 
Remembrance.  The  biggeft  I  found  upon  the  Tree,  was  bnt  about  the 
Size  of  the  Fiittre ;  nor  did  I  ever  fee  any  of  the  little  Birds  alive^  nor  met 
with  any  Body  that  did;  only  fome  Credible  Perfons  hare aftared me  that 
they  have  feen  fome  as  big  as  their  HJf^ 

LXXXV.  f.  The  Bird  which  at  P^ri/iS  called  Itbcretefe^  and  is  other 
iMr^d^jit^psrts  of  France ^  Maarcul,  the  French  Eat  upon  Fifh  Dajt,  and  all  Lent, 
venchMi-  thinking  it  to  be  a  fort  of  Fifh^  or  r Marine  Animal  with  Cald  BlaaJ,  or 
r^Tinoedelfe  a  Barnacle  Generated  either  out  of  R^ten  or  Carmfted  fFood  Roztia^ 
^'''^'^'l  upon  the  Sea ;  or  out  of  certain  £V#ifi  falling  into  the  Water,  and  there 
^''^'^'^  *  Metamorphofed  into  a  Bird;  or  eife  from  a  kind  of  Sea«^hells,  adhertag 


to  Old  Planks  and  Ship  Bottoms,  czW^d  Conchy  Anat^^.  But  in  tratk 
thefe  Shells  contain  a  Tefiaeecm  Animal  of  their  own  Species,  as  the  Of^ha^^ 
CcckUy  and  Mmfile  do  t  Whereas  the  Bamaele  is  of  the  Geefe,  and  the  Ma^  \ 
araufe  of  the  D$ick  kind,  and  both  Ovifareus ;  the  Truth  of  whidi  is  E- 
vident  by  the  Anatomy  of  their  Parts  ferving  for  Gemratim,  and  by  their 
Lajsng  Eggs  ^nd  fometimes  heeding  among  us. 

The  Macrtnje  is  the  Scoter^  or  Anas  Niger  Minor  defcribed  by  Mr.  B^ 
•  It  is  frequently  taken  in  Nets  placed  under  watesr  upon  the  Coafts  of  JVW^ 
nsanJji  (moft  plentifully  at  the  Mouth  of  the  $ein)  Langnedock  and  Prt- 
wnce ;  and  1  am  confident^  I  have  feen  it  upon  the  Lagnm  of  Femieg,  at 
the  Mouths  of  the  Brentay  Aidtfisy  and  the  P^.  A  Brnk  very  like  noeo  tlos 
(\{  not  the  fame^^  \  alfo  faw  upoa  the  Mart  Mmunm^  and  the  tjJoe  d^ 
nKrnut: 

1. 1  had  no  fooner  feen  the  Cafes  of  the  M^le  and  ^maU  Macrmfi^  which 
^^^^^iirJiT.  Robinfon  fent  me,  but  inflantly  I  found  it  was  no  Stranger  ro  om  ; 
JUr.ib.  p/ There  is  a  particular  Defcription  of  the  Cock  in  Mr.  WilUughif%  Ormsh^  \ 
^^^       ^£T  among  the  Sea  Ducks ^  to  which  this  Bird  belongs,  and  not  to  die  tH^ 
mrs  Of  Dncters,     M.  Grain Jorge*s  Defcription  I  find  upon  attetit  readisK  » : 
be  very  Faithful  r  But  notwithftanding  what  be  faith  of  the  VeUlitf  d^  ii»  I 
^  FeeP,  unfit  for  Walking  on  Land^  I  fee  hot  but  that  it  may  March  a»  w>qB»  1 
the  reft  of  its  kind,  all  which  have  but  Short  and  Weak  Legs  ia  ^ropenifl»  | 
la  ihQ.  bulk  of  their  Mies,  and  thofe  alfo  Atuated  ?ery  backwards, 

Whae 
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.  What  he  faith  of  the  SmiUoers  and  W^eaknefs  of  |:he  Wings,  asid  Shorts 
nefs  of  their  Featbert,  is  common  to  many  Sea-fow|^  wz.  the  TriiaSyla  and 
Jakrgi  which  yet  by  the  Nimkk  Agitation  of  them,  fly  ?ery  fwtftly  and 
ilrongly. 

Why  they  of  the  Ctttrei  of  Rmt  ihould  allow  this  Bird  to  be  Eaten  in 
Liift^  and  upon  6tber  Facing  Di^u  i^ore  than  others  of  this  Kind,  but  e^ 
fpecially  the  TriJaffyU,  I  fee  no  Reafon;  the  Fltp  of  thefe  laft,  which  Lire 
only  or  chiefly  by  Preying  upon  Fifi  frcferfy  fo  cglled,  tafting  ftronger  of 
F^  than  the  Dmckkind^  which  all  feed^  partly  at  leaft,  upon  Shell- fiOi  ("as 
M.  Graitulorgi  found  the  AU€rmfi  alfo  to  do)  and  have  a  delicate  and  well 
tafted  FUfh.  . 

tobfervein  this  Biri^  and  in  fome  others  of  the  Sea- Ducks  that  are 
much  mnier  n^aur,  that  they  Want  that  f^effel,  or  AmfulU^  fituated  in  the 
very  Angle  of  the  Divarkati§n  of  the  nHtui  ?ip^  which  for  want  of  a  better 
and  fitter  Name  we  are  wont  to  call  the  Laijrimb  of  th6  Traebea.  Wi 
may  very  probably  from  hence  Conclude^  that  the  Lahjtimb  doth  not 
ftfrve  them  for  a  R^fitvatifrf  of  jiir,  to  enable  them  to  continue  the  longer 
snder  waier^  as  1  fametimes  con/eAured^  but  for  the  intending  and  Mo- 
dulating of  the  y^ei  feeing  in  the  PUJh  Dmek  the  Fem^ks  want  it :  But  i 
am  fome  what  to  feek  about  the  Ufe  of  this  Fejfil.  I  Obfervod  it  in  the 
MergMs  Cindtmi  hngirofiir  major  or  the  Dmi^Divir^  and  that  very  large,  and 
extended  by  very  ftrong  B^wes,  and  yet  I  thoucht  my  feif  to  ha?e  fufficienc 
iieafon  to  Judge  that  Bird  to  be  the  Female  m  the  Merganfer :  But  I  dare 
Ji6t  be  confident  that  it  is  the  Female  becaufe  of  this  Labjrintb. 

^  • 

LXXXVI.  In  the  Houfes  built  for  this  Ufe  there  is  a  long  Entrance,  a  ^.J'i^'Sf 
at  each  fide  of  which  are  14  Ovem  ("fome  places  hare  more,  fome  lefs.)chickeJlK 
The  bottoms  2Lnd  fides  of  thefe (7xt«ii^  which  are  on  the  Groufid^  are  all  made ^7^  ^^ 
of  Sun- dried  Bricks,  upon  which  they  put  Matts,  and  on  the  Matts,  E£gu    Gr«w^o- 

The  top  of  thefe  Ovens  are  flat,  and  covered  with  Sticks,  except  2  long'l^  ^'''' 
fpaces  which  are  made  of  Sun-dried  Bricks;  and  are  the  Hearths,  in  which  ^'^*^'^* 
the  Fires  are  made^  to  Heat  the  Eggs  lying  under  them  in  the  lower 

€)vens. 

Above  thefe  lower  Ovems  are  fo  many  other,  made  of  Sun  df  ted  Brickr^ 
and  Arched  at  the  top :  Where  alfo  there  are  fome  Holes,  which  are  flop'd 
with  ToHi^c.  or  Ifcft  open,  as  they  pleafe^  to  govern  the  Heat  in  the  Ovens 
ImIow.    Thefe  upper  Ooent  are  made  after  this  mafnner. 

m.  The  Mouth  cf  the  Oven,  opening  upon  the  long  EntrafHH  above  men« 

tion'd.  A. and  c.  Entrances  into  the  Ovens  adjoyning.^.  e.two  Hearths  3  or  4^<f*  ^S^* 

Ismku  deop^  in  which  they  make  the  Fire,  to  Heat  this  and  the  Oi/enf  bebiV. 

^7he  depth  of  the  fewer  Oven  is  about  2i<  foot  B^lijh4  thi  Seeond  abcMm^ 

They  begin  in  the  mtdft  of  Jannarj  to  Heat  the  Ovens  :  Spending  every 

Morning  an  100  Hintnits  (olr  an  ioi>  Pound  Weight)  of  Cat^As,  or  of  Buf^ 

fMttimng^^^  the^like^Piiop^iilen  at  Mght,  till  tbemidft  ciMtu^f,  about 

Qqqqqs  which 
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which  time  the  Ovens  are  fo  hoc^  that  one  cannot  i^ell  endure  to  lay  Eii 
Hand  upon  the  Walh. 

.  After  this,  they  put  the  Eggs  into  the  .  Otrens  to  hatch  the  Chickem  ^ 
which  they  continue  fucceffirely  till  the  end  of  May. 

The  Eggs  are  firft  put  upon  Matts  in  the  lower  Ovens,  which  are  upon 
the  Ground^  7  or  8000  Eggs  in  Namber ;  and  laid  only  doable  one  upoo* 
another. 

In  the  Ovens  above  thefe  lower,  the  Fire  is  made  in^  the  long  or  litde 
Channels,  from  whence  the  Heat  is  conveyed  into  the  lower  Orensb^ 
fore  mentioned.  The  Eggs  which  are  direAly  under  thefe  Hearths,  lie  tre>^ 
ble  one  upon  another ;  the  reft,  as  was  faid,  only  double. 

Ac  Night, when  they  new  make  their  Fires  in  the  Hearths  abore-  nienti<»i* 
ed,  they  then  remove  the  Eggs  that  were  diredly  undermoft  (lying  three 
one  upon  another)  in  the  place  of  thofe  which  lay  en  the  €i^%  only  dos* 
Ue ;  and  thefe  being  now  removed,  they  lie  treble  under  the  Heartb|  be- 
canfe  the  Heat  is  greater  there,  than  on  the  (tdes. 

Thefe  Eggs  continue  in  the  lower  Orens  14  Days  and  Nights:  Afterwanb 
they  remove  them  into  the  upper  Otrens ;.  which  are  juft  over  the  lower. 
In  thefe  (^there  bemg  now  no  more  Fire  ufed)  they  turn  all  the  Eggs  foar 
times  every  24  Hours. 

The  2  K  or  22  Day  t\it  Cbithm  are  hatched  ;  which  the  firft  Day  eat  not; 
the  fecoad,  ihey  are  fetched  away  by  Women,  who  gtae  them  Cor&,  &e.  . 

The  Matter  of  the  Ovens  hath  a  3d  Part  of  the  Eggs  for  his  Coftand 
Pains ;  out  of  which,  he  is  to  make  fuch  good  unto  the  Owners  (^wbo  have 
two  Thirds  in  Chicken  for  their  Eggsj  if  any  happen  to  be  fpoiledor 
mifcarry. 

The  Fire  in  theupper  Ovens,  when  the  Eggs.are  placed  ia  the  lower,  is^  * 
tfaos  proportioned. 

Thefirft  Day  the  greateft  Fire,  the  fecond  lefsthaa  thefirft,  the  foortk 
more  than  the  third,  the  fifth  lefs,  the  fixth  more  than  the  fifch^  the  fe- 
vemh  le(^  the  eighth  more,  the  ttinth  without  Fire,  the  tenth  a  lictl^ 
Fire  in  the  Morning,  the  eleventh  they  fliut  ail  the  Holes  with  Flax^  dk 
making  no  more  Fire  i  for  if  they  (hould  the  Eggs  would  break. 

They  take  Gare,  that  the  Eggs  be  no  hotter  than  the  Bye  of  a  Mao^wfaea 
they  are  laid  upon  it,  can  well  endure.. 

When  the  CbiekeM  are  hatched,  they  putthem  111(0  the  lower  Ovmsyflnd^ 
are  covered  with  Mats.  Under  the  Mats  is  Bran  to  dry  thp  Chkkm :  uA^ 
upon  the  Mats.Straw^  for  the  Cbickm  to  ftand  upoa 


n  bned  <r  LXXXVH.  Jimts  are  the  principal  Food  of  very  young  Vmiriiga  and  PAw» 
»hcif«nii  /i;i/^^^thwildand  tam6d,forfeveralffV<Aii  Andachie7Rearon,why  tsaof. 
^Th^f  find  it  fonicea  thing  to  htzA  up  the  faid  Birds  is,  that  either  they  give  tlieiii 
EdD.  Ring.  COO  foartnely  of  this  F6od^  or  let  them  faft  too  long;  not  knowing,  that 
^  ajosiis     r         > .  rio    liehr.  thev.  wiU  Teek.  it  for.  their  Boakfiift^  and  if  tber 
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want  it,  win  in  a  few  Hours  be  faint  and  weak,  and  feme  grow  fo  Chill 
for  Wane  of  chat  Supply  of  Nourifbmenr,  ttiac  it  is  no  eafy  Matter  to  re-- 
cover them*  But  afterwards,  when  they  are  grown  bigger,  ifby  ill  ordering 
of  tbofe  who  (hould  Iceep  them  Iweet  and  often  (hift  their  Water,  or  by  ill 
Dyet  or  mufty  Com,  &c.  they  become  fick,  then  ^nts  will  not  always 
recover  them,  tho'  you  give  them  never  (o  many ;  and  1  have  been  forced 
to  make  ufe  of  other  Infeifts  to  cure  them,  as  Milkftdtt  and  Earwigs  z 
either  of  which  will  do  good,  but  both  together  better,  given  in  a  good 
Qnaotity,  and  at  leaft  two  or  three  times  a  Day.  But  then  thofe  other 
things  muft  be  obferved  too,  of  keeping  their  Houfe  clean,  and  giving 
them  fweet  Corn  and  Ihiftjng  their  Water  twice  a  Day,  keeping  them  with- 
in till  the  Dew  be  from  the  Ground,  letting  them  bask  in  the  Sand,  part-^ 
ly  in  the  Sun,  the  Place  being  a  little  ihaded,*and  putting  them  up  in  a 
warm  Houfe  before  Sunfet^ 

LXXXVlir.    I.  It  is  mod  certain  that  ^v^iiZ/ou^i  fmk  tbemfelves  towards    '«:'/*' 
ftutumninto  Laht^  no  ptherwife  than  Frcgs^vinA  many  have  alTured  mefiTwInm'^ 
5f  it^  who  have  feen  them  drawn  up  with  a  Net^  together  wtthFifhes^  and  ^J-^'i^^^- 
put  to  the  Fire,  and  thereby  revived.  'u«^ivm«^ 

2.  I  have  frefuently  heard  fi/kermen  affirm,  that  they  have  here,^  abou»    ii^m.j: 
Dantzick,  often  fifhed  them  out  of  the  Lakes  in  the  ffiiv^tr,  but  I -ne  ver  hava^'^^**  "•*  •*• 
feen  It  my  felf; 

LXXXIX.  The  Ottygomttra^  or  Rait^  is  a  fort  of  Fowl  very  numerou»  -n^^^  ^^^ 
n  all  Parts  of  Irslani  in  its  Seafon  \  but  that's  but  fhort^  andlafts  not  above  Dr.  tHo^// 
(  or  4  Months  in  the  Summer  i  during  all  the  remaining  Parts  of  the  Year,  ^^!"!^;?I\ 
t  lies  buried  and' afleep  under  Ground. . 

XC.    That  fort  of  Bird  n>entioned  by  Dr.  Flat  to  be  often  heard  inifi^^^^,^ 
V0pdfiHk  Park]  (from  the  Noife  it  makes  commonly  call'd  the  PT^derjfel'^cnckcr,  tj 
r,  )  is  perhaps  the  leffer  fort  of  Pieus  Martms  Varius  :    For  fince  the  Pub- fj';.^f '^'^J^l 
iihingof  Mr.  WiUougblffs  Ornithology^  I  have  obferved.  that  Bird  fitting  on v 
he  top  of  an  Oaken  Tree,  making  with  her  Bill  fuch  a  Craekingor  Snap* 
»ng  Noife,.  as  we  heard  a  long-  way  oiF;  the  feveral  Snaps  or  Cracks:* 
Ucceeding  one  another    with  that  Fxtraordinary  Swiftnefs ,    that  we 
K>uld  not  but  wonder  at  it*    But  how  (he  made   the  Noife, .  wt\jether 
^  the  nimble  Agitation  of  her  Bill  to  and  fro  in  a  Rift  of  the  Bought  or 
)y  the  fwift  Striking  of  the  Mandibles  one  againft  another,  as  the  St^h 
loth,  I  could  not  clearly  difcern  :    But  an  intelligent  Gentleman,  wha 
iras  v^ry  diligent  in.  obferving  the  fame  Bird^  faid  it  was  the  former^ 
Vay.  ^ 

XCL  Avicnlam^  quarot  0<rMr»i/ Si/Ir  r^i/ Vulgo  appellart  audio,  unam(T;^f,^^ 
m  alteram  Sclopotiglandetransfixam,  Etoraei,  exeunte  Januari0  i6io,  vi*  Ai'tiftL.  »!<!; 
It.. Sane  perquam  elegans  Ajricula  eft  ;  Magnitudine  7«irii»w  fere  atquabat^'^^M^^^' 
micin  extremis  alarum  Pennas  4  aut ;  Apices  Parvi  C$€(i$Hil^di,  Cornei^ 

minima. 


tiitnime  Plumis  Ycftici  {  item  in  excrema  Cauda  Limbas,  Latos^  Uum/ui' 
fiar  Cmrticis  Citti,  cetera  maxtmam  parcem  Ldnirnm  Colore  refert. 

But  I  have  fioce  view'd  the  BUI  of  this  kind  of  Bird  at  Mr.  Chifi^\ 
and  find  it  to  want  the  Notches  in  the  upper  Part  of  the  Bill  proper  toihi 
LamMs  Kind,  it  mufi  therefore  be  put  among  the  Jawt. 

7h$  hum- 

mills  Bird,      XClf.  I.  I  have  fent  you  the curioujDly  contrived Nr)? of  a  Hmmm»&i 

wutfX  fo  called  from  the  itmming  N$ife  it  maketh  whilft  it  flies.  'Tis  an  exceed- 

74,Pb2lai.ing  lictle  fiird^  and  only  leen  in. Summer^  and  moflly  in  Gardens,  flyia| 

from  Flower  to  Flower^  fucking  Homtj  out  of  the  Flowers  as  a  fn  (tothj 

as  it  flierh^  not  lighting  on  the  Flower^  but  hovering  over  it,  fuckifig  wiih 

its  long  Bill  a  fweet  Subftance.  There  are  in  the  Neft  a  of  that  Birds  £^ 

whether  they  ufe  to  have  nibre  at  once  I  know  not. 

By  Mr«  o\      2.  Thefe  Eggs  were  fo  fmali^  that  being  weigh'd  by  me^  the  one  veigiied 

^^'^'  '^'  but  about  f  Grains^  the  other  ji- :  And  the  whole  Neft  weighed  no  nm 

than  24  Grains. 
ByMr.H^.  2.  There  is  in  moft  parts  of  AmerUs  a  Bird  call'd  by  the  Ea^IiA  theJS» 
p.  760/0.  'avJsf  Bhrd^  by  the  Sfamisrds  T$mimms.  He  is  of  a  mofl  excel teiuUuniog greet 
««^p>8i5.  Colour^and  very  refplendentj  the  Colour  doth  fomethingrefemblelooie of 
cur  EmgUlb  Drskis  Htads.  It  doth  inhabit  in  fome  of  thOj^ colder  Ptnsrf 
jtnurica^  as  well  as  in  the  hotter,  it  is  the  leait  of  all  Birds  that  I  hiit 
feen  there  or  in  EngUmd,  her  Leg  and  Foot  together  is  but  half  an  Jwi,ik 
other  Parts  anfwerable  ;  the  Trunk  of  her  Body  not  an  Inch.  I  did  veigl 
one  in  thofe  Parts  asfoon  as  ever  h  was  killed^  whole  Weight  was  the  i^ 
part  of  ut Ounce  ^wir^^u^ which  I  take  to  be  about  the  ^eigbt  of  acwM 
Sixfemct:  And  I  have  weighed  here  in  EwgUmd  a  Tu  Mcitft,  (which  I  taken 
be  the  leafl  Bird  here)  and  it  weighed  above  tw$  Si^i/Ziiyg/f. and fomehstf I 
Crown.  I  faw  one  of  their  Nefts  made  of  C^rr^^ii  Wool,  in  form  andbigacfi 
of  tht  Tbumh  of  a  Man's  Glow^  wich  the  taper  End  fu  downwank,«ihati& 
were  2  Eggsof  the  higne£»  of  a  t§m^  of  Oval  form.  They  fee4  by  dirafiifl| 
their  Bill  and  ToMgue  xtHQ  the  Bioffoms  of  Truiy  and  fo  fuck  the  fweet  Joict 
of  Honif  from  them  j  and  when  he  fiicks  he  fits  nqt,  but  bears  op  his  Jo^ 
with  a  hovering  Motioaof  his  jy^i^gyj  but  for  the  Relation  that  be  is  set* 
rioos  Siffgimg  Bird,  I  think  it  untruci  An  Mam  Soggamun  is  not  in  hisUI 
Pomp  and  Bravery  without  one  of  chefe  Birds  in  his  Ear  for  a  Pmdsm.  Bt 
is  call/sd  the  Hum  Bird  or  Uimwmg  Bird,  becaufe  fome  fay  he  makes  aNoik 
Hke  a  Spimhg  Wbnl  when  he  flies  :  But  I  have  Bteii many  times^  very  aeit 
them^  both  wbca they  hovered,  and  whea  they  did  fly^  and;  I  never  imi 
any  Noife ;  bciiite^  tiieir  Bulj  zn^Wings  ace  eoa  iinall  to  ftrike  Air  enoi# 
to  make  any  Noifev  But  of  this  I  fiiall  not  be  pofitive,  beeaafa  feme  At^ 
are  oppoftte  to  me.  It  is  a  folitary  Bird.  I  never  faw  but  a  at  a  timet^gi' 
ther>  vix^  the  Male  and  Fimalt ;  they  being  eafily  known  when  tog^i 
the  Mak  being  fonrewhac  bigger  than  the  BMak. 

If  one  t%}M.zSimdlBirds^mirg,  and  fia&d4or  $  Yds  from  aC^m&Cvias 
dads);  aadropen  th&ZI^^  and  look  thro'  it  at  the  Catodle,  he  may  feea  moi 
elegnit  Co&inp^  of  Ai^  asdGrws,  which  Gimbt  doth  fiMseihifi^  seAwbledtf 
Colouit  of  this  Bird.  4.  Perha{s 
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4»  Perhapi  the  Tpmkcht  does  not  feed  on  any  Jaice  he  fucks  off,  or  out  of^fj^-^^ 
Flowers^  but  rather  (like  many  other  Birds)  on  fmall  Infefts,  feme  wherc-*^}!*^* 
>f  lie  in  the  kottam  of  mod  Flowers  j  and  for  which  this  Bird  hath  a  Biil^ 
vhereas  a  Bird  that  fucks  hath  a  Sjrpinm  or  hollow  Probe. 


XCIII.  There  is  a  rery  great  tariety  of  Species  in  the  P^rr^r  kind,  whc^ okfer9Mim$ 
her  we  confider  the  Comrtty^  Sw  ovColottr;  Jcbnftcm  fays,  the  curious  have^^  of^. 
^bferred  above  an  hundred  forts  of  them.  The  fixti  Species  of  Paroquets^  by  P»'«i«e«.fi 
\targr0tnm^  comes  ircry  near  our  SubjeA.  kt^iuX 

Its  fizeis  between  a  Sfarrow  and  a  Blackbird,  wirh  a  piort  Neck,  hlack'J^  . 
ByeSy  a  crooked  fcarlet  Bill^  greyiOi  Legs  and  Peet^  with  Toes  two  before"']^ 
ind  two  behind^  like  the  Parrot ;  yet  he  never  liands  on  one  Foot  to  Eat 
Rdth  the  other^  as  P^rr^j  do.  When  he  (lands  ftiFI  on  the  Perch^  his  Breaft 
md  Belly  ihew  of  a  curious  light  green^  his  Back,  and  the  Feathers  of  his 
R^ings  are  fomewhat  darker;  on  his  Pinions  are  feme  fhort  blue  Featberi, 
IS  likewife  a  fretty  many  on  his  Runfp.  His  Bill  is  encompalTed  up  to  the 
Sftt  with  a  broad  beautifbT/c^/e/  Circle,  reaching  alfo  down  to  his  Tbroatt 
Fhis  Place  in  the  Hen  is  of  a  paler  Orange  C^/^iyr/ wherein  is  the  only  obfer'- 
^ble  Difference.  The  Featben  of  the  Tail  (which  in  all  fmall  Parcquets  is 
IP  longer  ^an  the  Wings)  are  not  to  be  feen  but  when  Yit  flutter  $  or  J freadt 
t.  They  are  about  tTtfo  Inches  long,  near  the  Qoill  of  a  Limon  Colour ,  en- 
dining  to  a  Green i  next  that  a  ScaHet for  a  pretty  Breadth;  then  a  narrow 
Fhread  of  Green  on  fome  of  them^  after  that  a  Black  j  and  laft  of  all  end«^ 
0g  in  a  light  €r:een. 

HaTing  opened  the  Thrax  and  AbJomen  (if  I  may  fo  call  them,)  by 
>lowing  into  the  jt/pera  Art^ia,  a  large  Cavity  or  Bladder  was  raifed  up 
dl  along  the  Abdomen  to  the  Edges  of  the  Oi  Ifcbion,  and  faften'd  to  the  G/s> 
tard,  containing  in  it  all  the  Gats  and  Gizzard,  but  excluding  the  Heart  and 
liver.  A  Conformation  like  this  is  obferred  in  all  Birds,  and  peculiar  to  ^ech.  d^ 
htm,  and  mentioned  by  M.  Ferault,  the  Air  received  by  the  Lssngs  refrefli«  ADtmiax.. 
tog  and  carrying  off  the  noxious  Steams  firom  the  Entrails,  is  not  confined^ 
rs  in  Men,  and  lluadrufeds  to  the  Thorax  only,  by  a  AhJiaftinum, 

The  Afpera  Arteria  differs  from  that  of  moft  other  Animal f,  having  not 
mly  a  Larjnx  at  the  top  thereof,  as  is  ufual,  but  another  alfo  at  its  Entrance 
mo  the  Breaft,.  where  it  is  divided,  and  Branches  it  fdf  into  two.  From 
his  StriiAure,  as  I  have  t^en  told,  common  to  all  Parrots,  poffibly  it  may 
le,  that  they  can  fo  readily  imitate  human  Voices;  but  this  Creature  we^ 
SHfTeded,  never  attempts  an  Imitation  of  Words,  making  only  a  fhrill 
chirping  Noife,  doubling  the  Tone,  or-makingit  8  Notes  lower,  asaftopc 
hgan  Pipe  is  an  Eighth  to  the  fame  Opem  This  lower  Larynx  may  affift 
he  weak^abrick  of  fo  fmall  a  Creature  as  a  Parrot,  to  counterfeit  foBafs 
i  Voice  as  a  Man's*;  it  being  obfcrved  by  fome  ingenious  Perforts,  that 
hsrrots  are  Ventriloojui ;  and  that  it  may    be*  Queried,  whether  all-  Ven* 

riloquons  Cheats  may  not  by^  Nature  be  framed  for  fuch  an  Impo- 

The. 
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The  Heart  in  Proportion  to  the  Animal^  was  large^  and  the  lirer 
fmall. 

The  Tongta  was  broad  and  thick,  at  the  End  fomewhat  like  a  Man's: 
whence  ?l  Pamt  has  its  Name  «V'^#wi>x«r19- :  the  Extremity  of  it  was 
armed  with  a  Horny  Cover. 
It  has,  befides  the  Gizx^ard^  i  Craws,  the  uppermoft  Craw  being  only  a  Ke- 
'  ceptacle  or  Sack  for  the  Food  f  which  is  Canary  fee  J)  to  be  again  commicced 
to  the  Mouth  of  this  Bird,  where  it  is  again  chewed,  having  before  been 
only  husked ;  this  Animal  tuminating  as  fome  ^aJmfeJs  do  j  and  I  have 
obferved  this  Bird,  when  upon  the  Perch,  not  only  bring  its  Food  again  up 
into  its  Mouth,  and  there  chew  it,  but  when  the  Cock  and  Hen  (it  together 
on  the  Perch,  he  will  put  out  of  his  into  the  Hen's  Mouth.  Their  manner 
of  chewing  is  thus,  the  under  Bill  being  much  fborter^  Ihuts  within  the 
upper,  or  againft  the  Roof  d  the  Mouth,  which  is  fitted  with  feveral  rows 
of  very  fmall  and  fcarce  to  be  feen  Crofs-bars,  as  the  Mouths  of  Horfes^ 
Dogs,  and  fome  other  Animals  are  ;  thefe  Bars  are  not  foft,  but  horny^  as 
being  part  of  the  upper  Bill,  fo  chat  the  Bird  by  carrying  the  Edge  of  the 
under  Bill  and  End  of  the  Tongue  againlt  the  Ridges  in  the  oppcF,  breaks 
and  reduces  to  a  Pap  the  Seeds  that  have  been  firft  moiftened  in  the  Craw^ 
to  expedite  which  Adion^  the  upper  Bill  is  jointed  juft  below  the  Eyes. 
The  Food  being  thus  macerated,  is  by  the  Quia  again  committed  to  the 
fecond  Craw  j  but  before  its  Entrance  into  it,  it  paiTes  by  an  abundance  of 
fmall  Glaniy^  placed  in  that  part  of  the  Gula^  that  the  Food  may  fqaeezeoot 
of  them  in  its  Paflage  a  Juice  ;  of  what  NecefCty  in  Digeftion  may  be  en* 
quired.  From  hence  the  Food  palfes  into  the  Giz^ard^  or  proper  Ventricle, 
fmall  ill  Comparifon  of  the  IngUvUs  or  Crop  j  where^  by  feveral  Stones 
pickt  out  of  the  Sand  given  it^  by  the  Motion  of  the  Gizzatd^  it  is  000- 
minuted^  and  thence  tranfmitted  to  the  Inteflines^  on  the  Sides  of  whichp 
within  a  fmall  Diflance  is  placed  the  Pancreas. 

.  A  The  Jiff  era  Arttria*  i.  that  part  which  forms,  as  it  were,  anotherl^^ 
^on ofST' ry«*«  ^-  Part  of  iheG#/<i.  J.  the  upper  Craw.  t.  the  lic2in.ff.  ihe  p^mit  asA 
v.gares.  latts.gg.  the  Jngnlars.  b.  a  fmall  Gland  on  one  of  them.  ii.  the  z  Amrickt  ol 
F'i  ^^^'th^tiiari.  kk.  the  UverJ.  the  GhMard. 

a.  The  Trachea,  k  b.  the  Larjnx ;  by  which  Varrcts  are  rendred  Fmtri^ 
^^ ' '  jitfi.  cc^  the  2  Branches  of  the  Trachea. 
p.  a.  a.  The  Ctmua  of  the  Qs  Hfoides.  h.  k  two  Mufcles  of  the  Larfux.  c.  the 

'^'    ^    FilTure^  ot  Gkttn.  d.  l\xe  Trachea,  e.  the  Tongue,  f.  tht  Hcrnj  End  thereof, 
Fiz.  243«      ^^  ThtTefies.  kh.  the  Deferentia.c.c.  the  Rldhejs.  dd.  thcUier^er/. 
Pi^l  S44!     ^*  Xhe  Upper  Part  of  the  Gula.  k  the  firft  or  upper  Craw,  c.  that  Part 
of  the  Gmla^  whofe  Infide  is  Glandulous.  d.  the  lower  Craw^  e.  the  Gic* 
t^ardy  or  Femrkle.  f.  the  firft  Intefime.  ^  g*  the  Fancreat. 
Tig.  S45     If.  The  upper  Bill,  k  the  lafide  ot  it.  dd.  the  upper  Jaw.  c.  the  Place 
where  the  upper  Bill  is  moveable,  e.  A  Paflage  to  the  Noftrils.  /.  die 
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lotfiarBSl.:  g.  .the  opget  M  In  another  P<^k^  to  (hew  the  final!  Ridges 
therein. 

XIV.  The  Ojhiige  is  efteemed  the  largeft  and  talleft  of  winged  or  Fea« 
tbered  Fowl,  as  being  ibmetimes  8  Foot  high  :  Which  Bulk,  if  we  com- 
pare  with  the  Tomitte  Jo^  or  thmbird^  weighing  about  12  Grains,  we  may 
readily  difcern  wi^in  what  Compafs  and  Latitude  the  Creation  of  Birds  was  • 
ordained. 

The  whole  Foot  of  this  Bird,  a  Calcaveo^  ad  extremum  Vighmu^  is  4  of  a  ohfervstifn 
Tard^  upon  which  he  fits  when  he  relts  hioifelf  ^  But  the  Foot  properly  fo^n^^^^; 
caUed,  or  longeft  Claw  is  only  -j: )  the  lelfer  Claw  ^  and  half  a  Nail.    The  ^^^^^ 
Nail  upon  the  longer  Claw  is  a  Nail  long :  Above  which  ftands  one  above  Browis^K 
another  63  large  Scales,  reaching  up  along  his  Foot  before,  or  before  thofe^^"*"*  )• 
Bones  which  anfwer  to  the  Metatarfus.    The  lelTer  CUw  hath  no  Nail,  ^'  ^ 
and  only  8  or  9  Scales  one  above  another,  which  reach  no  higher  than  the 
Claw  itfdf.    The  Grain  of  the  Foot  is  like  the  Grain  of  the  Skin  of  aii  Ele« 
phant,  but  not  fo  very  hard,  and  is  moveable  and  gives  way  upon  Prefliire 
like  the  Foot  of  a  Camel  ^  there  being  Fat  under  it,  whereby  he  treads  loft, 
and  without  Noife  :  But  higher  than  the  two  Claws  the  Skin  looks  (caly. 
Every  fniall  Scale  conftlcuting  an  irregular  PtntmgU^  ^(dnngU^  and  ibme- 
times  Hexaitgle. 

Fronr  the  Heel  to  the  Knee,  or  that  Part  of  the  Leg  which  aofwers 
to  the  TT^tdr  in  Man,  it  is  4-  of  a  Yard.  The  Thigh  above  ^  and  very 
thick. 

Upon  the  Breafi  there  is  a  hard  callous  dark  Subftance,  of  an  oval  Figure^ 
a  Nail  and  a  half  in  Length,  like  to  that  of  a  Camel^  upon  which  he  refis 
bimfelf  when  he  fits,  with  his  Head  upright  ^  and  in  that  Pofture  I  think 
he  fleeps,  for  we  could  never  fee  him  in  any  other.  His  Vtng  is  too  little  to 
cover  all  his  Neck.  There  is  alio  a  callous  Part  upon  the  Oj  Pvbis^  longer 
than  the  former  mentioned,  but  narrow  \  upon  which,  together  with  the 
callous  Part  upon  his  Breaft,  he  refts  himfelf.  The  Lengith  of  his  Body  from 
the  lower  Part  of  the  Neck  to  the  End  of  the  Rump^  is  one  Yard  ;  the  long* 
eft  Bone  in  his  Wing  is  .4  ^^  ^  ^itA^  and  his  Neck  a  Yard,  not  meaiuring 
the  Head  with  it. 

The  top  of  the  Head  is  flat,  in  length  4-  of  a  Yard,  meaforirig  from  behind 
the  Head  to  the  End  of  the  Bill  It  feems  to  be  hairy  rath^  than  covered 
with  Feathers,  but  the  Neck  hath  beautiful  white  Feathers,  contrarv  to 
what  fome  affirm.  Oo  the  top  of  his  Head  there  is  a  flat  Oval  Place,  a  Nail 
IB  Length,  which  is  all  callous,  and  without  any  Hair,  or  Feathers,  like  the 
callous  Part  of  his  Breafl,  but  nor  fo  thick,  to  preferve  the  Brain  from  xht 
Serenen  that  fall  In  hot  Countries,  and  other  Injuries  of  the  Air,  efpecially  in 
the  Night,  and  the  more  confiderably^  if  he  fleeps: with  his  Head  upright, 
an^iiH)^  under  his  CTkig. 

'  The  Gu\a  is  very  laree^itas  well  as  Long;  but  largeft  at  the  top  near 
the  Head  :  Where  it  is  a  Nail  and  a  half  broad.    The  Os  Hmdet  ftretcherh 

Voh  11.  R  r  r  r  r  it 


itftlf  dowii  CD  etch  fite  of  Um  Ncck^  the  loogti  df^:  dT  a  Tad  and  lit 

a  NaiL 

Befides  the  many  MufcUt  in  the  Neck,  for  the  Motion  of  the  nnmerqns 
Virtebr^  and  the  ffead^  tb^e  aie  two  moft  etegant  Mq&1i»,  wft^b  i^6me 
ftooi  mihio  the  Thofcm^  atifing  withio  the  Qteft  about  the  ni.  Rtb^  wbidr 
iitferc  themfeives  on  oach  fide  of  the  Afftar^ Annies  tbefe  I  may  name  ^^ 
riff^iii  4/^ie  JHtri^  At  the  6rfl  dividing  of  the- Mfnga  Anera,  or  its 
Divarication  on  each  fide  of  the  Lufigs;^  there  is  a  Ring  bigger  and  ffroagec 
than  any-  othet  Rlng^  of  the  Ifmipipe^  Thexev  are  divers  GlandaUs  !n  the 
Neek  nets  tfaft  6i»b,  thefe  are  of  a< pate  Colon r  like  Afhes^  but  tfaeie  are 
tvfo  moil  beaiitifbl  CUimduksAkking  to  iht  CaretiM  Arteries^  as  thejr  come 
«iK  of  the  Bieafl'^  one  on  each  fide^  thefe  arc  blueifh; 

The  PmtoiMiiflf^  doubles  and  encofnpaiTes  the  iSroMwcfr  loo&ly.  He  Intb 
7  Rtt>s»  and  the.  htercofialfMifcles  are  broad,  plain,  and  bejotifnL  I^ 
hath  n0*  Proakifienc  Bceaft*  bone^  like  other  Fowls,  nor  a  nairovi  Cheft  like 
many  ^^irwgeis^  but  a  broad  Breafi,  and  a  large  firm  Surimt^  of  the  Shape 
of  a  Shield^  broader  than  the  Sternan  of  a  Man*;  and  indeed  when  he  pncs 
down  his  Head,  and  bends  hts  Heck  roand  to  come  in  at  a  Door,  bis  Breaft 
is  lb  broad,  and  his  Tread  fo  different,  that  it  is  not  at  all  like  the  Entrance 
of  a  Fowl,  but  wonderfully  like  that  of  a  Camel^  but  with  this  Advantage, 
that  the  Ofirzdge  bearing  his  Weight  upon  two  Legs  only,  his  EiKnince  is 
r^ore  bold  and  graceful. 

The  Fe;7/iwae  about  ah  Inctb  long,  witka  finall  car^ilagbioiis  Sobftance  in 
ic,  the  Tefies  lie  very  high,  near  the  Kidneys  and  Back-bone,  and  were  very 
fmall  a6d  {lender  of  a  yeliow  Cblouf. 

The  £at  is  roimd,  and  the  Otifioe  m&  reeeiw  ones  Fiqger^  the  Eye  h 
large  and  blueiflfi,  and  zltnoR  as  big  as  a  Man's r 

The  natnral  Colours  of  the  Feathers  of  this  Fowl  were  White,  Grey  aol 
£>uo  $  the  Feathers  of  the  infide  of  tbe  Wings,  upon  Bfoft,  and  Be^, 
and  Node,  wisre  White,  and  the  Futhess  in  the  Tail  aUo  White,  hot  tke 
reft  are  Gieyiih,  or  of  i  Dun  Colow^  yet  ic  is  a  moft  beautiful  Creatme 
furely  in  Barbarf^  where  the  Heat  of  the  Country  cilfps  and  carls  all  hs 
Peatbeofs* 

Ttie  RimuJa  of  the  Layfi»  is  long,  and  the  Cartilages  about  it  ftopg, 
bh^  ito  Epighttk^. ot  bkeneis  to  a  Human  Lm^ns^  although  they  th^f  heard 
its  VoicQ^  compare  tt  to  the  Cryhig  or  Shrieking  of  a  hoar fe  CUld,  but  moie 
mournful  and  difinal*  the  Ltntgs  are  ^of  fine  flomudCokurs,  \kt  little  hi 
Proportion,  to  the  vb&  A/p$fa  Arteria^  th^  tick  dofe  to  the  Bta<tky  »i^  nt 
per&>rattd  like  other  Birds:  And  upon  bk)wiog  Into  the  Wlndfif^mth  a  Pair 
of  Bellows,  we  could  not  make  them  rile  or  filk  The  Heart  hatb  two  Ven- 
tricles, about  the  Bignefi  of  a  Man's  Heart,  hut  the  right  Vennide  Is  mack 
thinner,  arid  the  ValvbS'ire  more  fleftiy. 

There  are  two  Stmach^  as  in  Granivorous  Foa^Zf,  arrdjp  and-a  Ghauui^ 
hsit  tba^  Cfdp,;or  Brft  Stoofach^  diierd  mtcfe  iiom  that  of  0ther  ffcsA,  ia 

-  ■"  "  '  '  s     ^'  ^  thH 


that  it  is  not  placed  witboat  the  Breafi  but  within  the  StemoH^  in  that  it  is 
90tto{in4  \m  io^g^Ukt^^B^y^mi  of^  F^ft %«p|^  lyiag leiigtl|vnie  in 
ihfi  Body.     We  found  tmny  GianMes  in  the  Coats  of  this  St4>ma€bj  a  Rovr 
of  them  on  the  back  Parr  of  it,  reaching  alaiott  from  one  End  to  tbe  other, 
about  a  Thoufand  of  them^  about  ten  in  Breadth^  and  as  Hundred  in  Length, 
Thefe  lie  between  the  Coats  of  the  Stomachy  and  every  particular  Glandule 
difcharges  ir  felf  by  a  peculiar  Orifice,   thio'  tbe  inward  Coat  of  the  ^o* 
niach  into  the  Cavity  thereof    We  tbund  fbmeof  tbeie  (j/M<br/^r  rpund  and 
Globular,  fome  ovai,  and  fome  more  flit,  and  of  an  irrega^ar  figure  ^  thofe 
which  lie  highelt  are  roundeft  and  thickelt  ;   tbofe  which  lie  ivpre  toward* 
the  Bottom  of  tbe  Stomachy  or  wtiere  it  unites  with  tbe  Gizzard^  are   mot§ 
broad  and  flat.    Thefe  bring  in  a  Juice  which  helps  to  digeli  that  various 
Nouriihment  which  the  Fowl  makes  ufe  of.    Tbe  Gizzard  was  very  UrgCi 
the  inner  Coat  did  not  adhere  fo  firmly  as  in  other  Fowls,  and  was  very  thick 
and  like  Flannel^  and  upon  cur  drii  looking  into  the  Gizzard,  frozen  the  firfl: 
Stomach  it  appeared  as  a  Piece  of  Flannel  or  Napkin^  which  tbe  OJlridge  had 
fwallowed,   and  fo  liuck  there.    The  PalTage  cut  of  tbe  Gizard  into  the 
finall  Guts  is  very  flreight. 

Tbe  Guts  are  about  20  Yards  in  Length,  the  fmaller  Guts  beginning  froa 
the  Stomach  are  ten  Yards  long^  and  the  larger  Guts  idowa  from  thence 
to  the  Aftus^  are  near  as  much.  At  the  Beginning  of  the  great  (juts  there 
are  two  Intefiina  Caca^  each  of  them  a  Yard  long  :  And  they  have  a  Scrue 
or  i^|iirtf/^a/v^  within  them,  afisr  the  Manner  of  theC<n;f«mof  a  Rabbet^  this 
Saue  in  both  in  tbe  Intejlina  winds  about  20  Turns.  The  Extremity  of 
the  Ccecum  is  little,  not  much  differing  the  Ccscvm  of  a  Mao.  The  Excre* 
menr,  which  is  thrown  out  by  tbe  Guts,  is  of  two  Kinds,  a  white,  thin,  Itick^^ 
ing  Excrement,  which  it mutas  liiea  Hai^kt  and  jatter  t^at,  another  fort  of 
Exaeme  t  comes,  which  is  very  like  to  that  oi  a  Sheep,  but  bigger. 

The  Mefaiitery^  although  it  iiolds  c<^tber  fuch  a  Number  of  Guts,  great 
and  fmal),  yet  it  is  not  thick,  but  is  oniy  a  trauiparenc  Membrtpe,  jisgene* 
rally  in  Pennates*^  but  it  js  very  large^  ao^  in  fome  Places  above  4  of  a  Yard 
deep  or  broad,  meafuring  from  the  Center  to  the  Gurs. 

The  Liver  hath  4  Lobes,  and  is  of  a  Colour  not  much  diflFerent  from  that 
of  a  M  ad\  we  could  find  no  Bladder  pf  Gall  There  Wu  a  Glandule  under 
the  Stomach, ynhich  might  fe^m  to.be  a  Spleen  :  But  Pennataznd  h/effaate  faid 
to  have  no  Spleens.  The  taw^reas  was  ileod^r,  and  above  a  Feet  long.  The 
Ridneys  are  large,  and  of  the  Imgthi^  no^y.Hand,  as  they  Ueboth  together^ 
they  are  of  the  Shape  oi:^  Guitar.  Thp  tTrstws  ase  firm,  fttoeg,  white,  and 
long.  Behind  the  Kidneys  lie  two  GlariMe^  iomewbat  oval,  of  about  an 
I/icb  and  half  in  length,  clofetothe  Back->bone. 
,  The  Head  tptfmbWs  that  of  a  Ggof^^  md  k  iktl^im  proportiQo  to  tht 

^^oleBody.  ^  \ .  .  > 

\  In  Africa^  v^bef^e  fom^e.ntske.  Meat  of  i£/^a^i)  it  ts^nfir  Wendesif  ;fome 
alfo  feed  $»pon  Opidge$  ^but jSito^aAdiFh^iiknaooiideiinitJisiiard  o^ 
Pigeftion. 
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^p^^  XCV.  The  Miiptthiii9kAhtA  to  thsQmtur  or  QmiardE  Pin,  as  vidlas 
vtMMM.  its  gre^t  F<Hce  and  Strength,  have  been  the  Caufe  that  manjr  have  donbted 
n.2c8.p.tfi.  j^j  Being.  Capt.  John  Strongs  Commander  of  a  Ship  which  went  into  the 
Soutb'Seai,  through  the  Stnightt  of  Magellan,  and  returned  after  2'i  MMbs 
Voyage,  in  the  Year  1691,  gives  me  thW  Account,  together  with  the  Wing  or 
Qjiill- feather  of  the  Bird,  viz.  That  on  the  Coaft  of  Chili ^  they  had  met  with 
this  Bird  in  about  a^  S.  lor.  not  far  from  Afoffij,  an  Ifland  intheSntfi- 
Sias^  and  befoie  they  came  at  a  Place  called  Herraima^  that  his  Men 
were  very  mach  amazed  at  the  Bignefs  of  it,  and  that  after  they  had 
killed  it,  it  was  16  Foot  from  Wing  to  Wing  extended.  The  Spamfi^  Inba- 
bttants  there  told  them,  it  was  the  Cuntwr,  and  that  they  were  afraid  of 
thefe  Birds,  left  they  (hculd  prey  on,  or  injure  their  Children.  The  Fea- 
ther he  gave  me  is  2  Foot  4  Inches  long,  theQ.uill-part  is  ^  Inches  4  long, 
and  an  Inch  and  half  about  in  the  Urgeft  Part,  it  weighed  3  Brams  17  Gram 
and  haU,and  was  of  a  darl?  brown  Colour,  very  hollow  or  concave  00  one 
Side,  and  convex  on  the  other.  '  The  Seamn  (hot  it  fitting  on  a  Clrf  by  the 
Sea-fide,  and  eat  it,  talcing  it  for  a  Ibrr  of  Turkey^  in  which  Mifiake 
likewife,  the  firft  Comers  to  Jamaica  weie  with  a  Bird  in  that  Place,  cal- 
led a  Caffion-Crow^  which  is  a  ibrt  of  Vulture,  of  which  kind,  I  fadteie 
(his  alio  is. 

obfefttti.      XCVF.    I.  In  the  Heads  of  all  Fowl  that  I  have  had  an  Opportunftv  ro 

Hcad"5!l^  examine,  I  conftantly  found  only  om  AqudAuSus^  or  Pafiage  from  the  Ears 

fa«i' by   into  the  Falat  ,  whereas  in  Men,  Quadrupeds,  and  fbme  Amphibious  Filh, 

So-Uo,  0.  there  are  always  two*    This  Pafiage  in  Fowl  is  exaftly  in  the  middle  of  the 

L^p.p.7ii.  Palar,   below    the  Entrance  of  the  Noftrils  in  to  it.    It  is  a  Membranous 

Tube,  capable  of  admitting  a  Raveu\  it  not  uGooJi  QjAU  in  larger  Fowl, 

fuch  as  Tuftift,  Geefe,  tic  and  reaches  backwards  as  far  as  the  Communiea- 

tion  from  Ear  to  Ear :  And  hence  it  comes  to  lerve  both,  whereas  there  is  a 

NeceiTity  of  two  in  thofe  Animals,  whofe  Ears  do  not  communicate. 

2.  i  conftantly  found  a  hoUow  Space  between  the  two  Tables,  between 
the  Os  Cnveiforme  reaching  from  Ear  to  Ear^  and  as  ht  forward  as  the  afoit- 
laid  common  AquAduSus^  or  rather  Du8us  Aereut^   theContrivaKeofit 
£eming  more  tolavour  this  than  the  former  life.    This  Cavity  in  aB  Foci 
(as  far  as  I  have  obferved)  reaches  above  the  Labymitbut  on  each  fide  ^  fb  that 
whatever  Impnlfe  is  made  on  the  Tympanum  on  the  one  fide^    may  not 
only  be  very  readily  comoinnicated  by  Means  of  the  Internal   Air  to  the 
Labjrintbus  of  the  fame,  but  alio  to  that  of  the  oppofire  Side.    Hence  prc- 
bably   proceeds  the  Quickneis  of  Heating,  and   Vigilancy  of  Fowl,  not* 
withfianding  their  watiitting  a  Cochlea  ^  the  DefefiE  of  which  feems  to  lie  I17 
this  Structure  more  than-  fuppiied,  no  other  Creatures  that  we  know  of 
having  any  Thing  of  it.    There  are  feveral  LaminuU,  and  Pillatsof  lund 
Bone  between  the  twa  Tables  in  thefe  Cavities^  defigned,  as  may  be  fuppofcd, 

panly 


partly  for  thek  Maintenance  at  a  conveniens  Diftance,  and  partly  for  Break* 
fng  of  the  Ahr,  io  as  to  hindet  Eccboes^  and  confiiled  Reprelentations  of  Ob- 
jects, as  it  hath  been  tngenionfly  obferved  by  Sir  y.  Hoskins^  That  Pillars  in 
Churches  very  much  Eccboes. 

^.  Intbe  Headsof]i^i(t;ocib)  belide  thePaflTages  now  defer ibed,  I  found 
one  on  each  fide  the  Bone,  making  the  Orbk  of  the  Kye^  proceeding  from 
the  Ear,  and  reaching  forwards  towards  the  ietdng  on  of  the  Beak^  near  which 
they  joined  in  one,  and  turned  under  the  Skull  in  a  fmall  PafTage  leading  to 
the  Cavity,  by  which  the  Ears  communicate,  and  which  is  above  delcribed,, 
into  which  it  enters.  Thefe  Paflages  ate  alio  in  the  Heads  of  Snites^  and 
moreover  one  over  the  Sinus  tovgitudiftaUs^  and  MOihtt  owtt  the  Sinus  lat&^ 
Talis  of  the  Brain.  NoU^  That  in  the  killing  of  ^irffer,  and  fmaUer  Birds, 
if  Care  be  not  taken  that  the  Head  be  not  brutfed,  thefe  Paflages  cannot  be 
difcovered  for  Blood  extravafated  in  them.  Nott  alfb,  That  the  LaminnU^ 
and  B<mj  FiUars^  are  every  where  to  be  obferved  where  there  is  a  PaiTag^e^ 
excepting  under  the  Skull,  in  the  Paf&ge  from  the  letting  on  of  the  Bill  ta 
the  nrft  PafTjge  defcribed. 

4*  In  the  Heais  of  fanoU  and  Paroquets^  betides  the  firft  defbrib'd  Pailage^. 
tobferved,  between  the  two  Tables,  every  where  Cells  opening  into  others, 
and  thofe  into  others,  fb  that  there  was  not  any  Part  fbarcely  of  the  Skull 
that  was  not  taken  up  with  them;  And  this  did  not  only  appear  by  pouring 
into  one  Ear,  freed  from  its  Drum^  the  other  alfo  being  removed,  a  TinSure  of 
Cochineel ^znd  then  blowing  of  it  into  all  thefe  Cells,  fo  that  no  Part  was  free 
fromTinSure^  but  it  appeared  alfo  to  the  naked  Eye,  notwitbflanding  that 
Ibmetimes  it  was  difficult  to  trace  the  Communications  of  them,  by  Reafon  of 
the  Numerouihels  of  the  LaminnU,  and  Pillars  aforefaid. 

5.  In  Singing  Bvrds^  the  Structure  of  thefe  Pafldgcs  is  like  that  of  the  Par* 
-itot,  and  Faroifuety  only  that  the  Pillars  and  Laminulz  are  lefs  than  they  fhould 
jeem  to  be  in  Proportion  to  the  Heads :  From  whence  it  is  probable,  that  tfaele 
Birds  are  by  this  Structure  enabled  to  diftinguifhiSfoirWi  and  Notes^  and  alfo 
imitate  them  better,  having  a  more  mufical  Ear. 

6.  In  the  Heads  of  PuBets^  Geefe^  axiADucks^  1  found  only  the  fir  ft  defcribed' 
PafTage  diftin£tly  :  But  in  Plovers^  Bufiards^  and  fome  other,  I  found  another 
c  hat  went  over  the  Sinus  lateralis  of  the  Brain  from  Ear  to  Ear.  This  feems 
to  be  delBgned  to  make  them  more  watchful  than  Domeflick  Fowls,  or  than 
thofe  that  live  much  on  the  Water,  becaufe  they  are  liable  to  a  gieat  many. 
Dangers  that  the  others  are  exempt  from. 

7.  In.  the  Ears  of  all  the  Fowl  that  1  could  eicamine,  I  never  found  any 
more  thaa  one  Bone  and  a  Cartilage,  making  a  Joint  with  it,  that  was  eafily- 
moveable 

The  Cartilage  had  generally  an  Epipbyfe  ot  two  on  each  Side,  which  were 
very  flexible  as  it  felf  was*  The  Bone  was  fmall  and  very  hard,  having  ar 
the  End  of  it  a  broad  Plate,  of  the  fame  Subltance,  very  thin,  upon  which  i^ 
tcRed  as  on  its  Bafis. 

8.  I  obferved  three  Pair  of  Nerves  in  all  the  Broadbiird  Birds  that  I  could 
meet  with,  and  in  all  fuch  as  feel  for  their  Food  out  of  their  Sight,  as  Sfjitcx^ 

iFovd^ 
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Woodcochy  Curletps^  Geefe^Duch,  Teale^  Jf^titeon.tfc.  Thcle  Nerves  arc  very 
large,  equalling  almoft'  the  Ovtick  Nerve  in  Thicknefs  j  they  begin  a  litth 
more  forward  than  th^  Juanory  A'^rte  from  a  little  Protuhcrarce  which 
feems  to  be  made  for  ihem.  One  of  them  ff^QS  ovqt  thz  Opthl  Nerve  la 
the  Orbit  of  the  Eye  5  the  other  two*^o  under  the  Eye  j  two  are  diftribu- 
ted  nigh  the  End  of  the  .upper  Bill,  and  are  there  very  much  expanded, 
^ffing  through  the  Bone  into  ihc^  Mefnbraue^  lining  the  Roof  of  the  Moutb  : 
the  third  Pair  is  diltribured  near  the  Fnd  of  the  lower  Bil],  and  fubdivi- 
ded  like  the  former.  Note^  that  Birds  that  pick  their  Food  where  they  can 
fee  it,  have  not  thefe -A^i;w,  and  that  the  Pair  of  Nerves  belonging  to  the 
upper  Bill,  is  confiderably  fmaller  in  Proportion  to  the  Fowls,  than  thole 
oWerved  above,  whence  it  is  probable,  that  thefe  Nerves  aredtfigned  for  fome 
great  ufe^  both  on  the  Account  of  their 'Number  and  their  Largeneis,  and 
that  the  ufe  to  be  affigned  to  them,  muft  be  to  enable  them  to  diftinguifli 
(whether  by  Tajlhig  or  Feelings  will  not  now  determine)  their  Food,  there 
being  a  Neceffity  of  a  more  eitqiiifite  Senfe  in  thefe  Fowl^  than  in  any  other. 
'^g.l\6.  The  246  Figure  reprefents  thefe  in  a  DucVs  Head,  where  a  a  exprefTes  the 
Edge  of  the  Cranium^  which  is  in  Part  removed  for  the  more  clear  View  of 
thefe  Nerves  \  b  b.  are  the  Cells  about  the  Ear^  between  the  two  Tables  a- 
Kove  defcribed  \  c  c.  the  Urain  laid  bare,  with  its  Blood-Veffeh  ^^  J  d  d.  the 
three  Nerves  on  one  fide  j  ^,  the  Optkk  Nerve  j  fff  the  Skin  and  Part  of 
the  Bone  removed,  to  bring  the  Nerves  in  View  -^gg.  the  two  Nerves  expgih 
ded  near  the  End  of  the  upper  Bill  \  b  h.  that  in  the  lower. 

p.  AH  the  Eyes  of  a  Fowl  and  of  Fifh,  »hat  I  have  examined,  were  more 
Of  lels  cartilaginous,  for  the  Sderotis  is  a  Cartilagofui  generis^  efpecially  oeai 
the  Cornea^  in  all  thefe  Animals.  And  in  the  larger  lort  ot  both,  1  re. 
member  to  have  found  the,  whole  Sderotis  fuch  a  Kind  of  a  Carti- 
lage, 

.  10.  I  have  frequently  obferved  in  fmaller  FoivJ^  that  theMembrane  of  the 

Drnm  was  doijble,  for  by  gently  pulling  away  the  Membrane  lining  theT^ 

of  the  Ear,  I  have  obferved  at  the  bottomof  it  a  tranfparent  Membrane-, 

which  at  firft  I  took  to  be  the  Membrane  of  the  Drum,  put  upon  Examina- 

noi),  1  found  that  the  Membrane  of  the  Drum  was  ftill  entire,  and  in  its  pro* 

per  Pla9e.    I  have  alfo  fomet imes  obferved  this  in  larger  Fowl,  in  a  Seal^  and 

io  fome  other  Animals,  and  perhaps  it  may  be  fo  in  afl .  ^ 

By  Mr.].        2   Dr.  Moukfi  and  my  lelf,  when  we  made  our  Anatomies  together  at 

^^Tl^,  London,  fhew'd  to    the  Royal  Society,  that  all  flat  bill'd  Birds,    that  Groped 

*     'for  their  Meat,  had  three    Pair    of  Nerves^  that  came  dovfn  into  their 

Bills  5  whereby  as  we  conceived,  they  hiA  that  Accuracy  to  diftinguifli  what 

was  proper  for  Food,  and  whit  to  be  reJ5.£lfcd,  by  their  Tafte,  when  tbiy 

did  not  fee  it.    This  was  molt  evident  in  %  Duck's  Bill  and  Head,  a  Dwdt 

having  larger  Nerves  that  come  into  their  Bills  than  Geefe^   or  any  other 

Bird  that  1  hfve  feen,    and  therefore  gaffer  arid   Grcpe  out  their  Meat 

the  mo&.    But  I  then  difcovered  none  of  thefe  Nerves    in  round  bilN 

Birds: 


W^  ■ 
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Btfis :  But  fiflce^  !n  ttiy  Anatomies  ia  th^  Cobottf ^  in  a  RoA  I  &ft  obfovcd 
two  Nerves^  tlurt  came  down  betwixt  the  Eyes  into  tiie  upper  KS  ^  but  confi«i 
derably  fmaUei  than  any  of  the  three  pair  of  Nerves^  in  the  BiBs  of  Duclkt^ 
but  larger  than  the  Nerves  in  any  other  Round^BilPd  Birds.  And  'tis  Remarks^ 
ble,  thefe  Birds  more  than  any  other  Round  BiWd  Birds  ieem  to  Grope  for  their 
Meat  in  Cow-dung,  and  the  like.  Since  I  have  found  in  fiveral  Ronnd-BiWi 
BirJs^  the  like  Nerves  coming  down  betwixt  the  Eyes,  butfo  very  fmall,  that 
had  I  not  firft  ieen  them  in  a  Rook^  I  (hould  fcarce  have  made  the  Dilcovery. 
In  the  lower  Bill  alio  there  are  Nerves  that  have  much  the  fame  Situatioi» 
with  the  flat'biird  Birds^  but  very  Cnall,  and  icarce  difccrnable,  unlefe/ 
to  the  cautious  and  curious. 

The  Bars  of  Birds  differ  much  from  thole  of  Men  or  Beajfs^  there's  altnoft  ii>-  P*  993^ 
a  direct  Paflige  from  one  Ear  to  the  other  of  Birds,  io  that  prick  but  the 
fmall  Membrane  called  the  Drum  on  either  £jr,  and  Water  poured  in  at 
one  Ear  will  run  out  at  the  ctber.  But  what  is  much  more  remarkable, 
they  have  no  Cochlea^  hut  inRead  thereof,  ihtxt's  ^ SmaM  cocbekous qt twijt^ 
ing  Pafjige  that  opens  into  a*  large  Cavity,  that  runs  betwixt  two  Skulk\ 
and  palTes  all  round  the  Head.  The  upper  Skull  is  fiipported  by  many 
Hundred  of  fmall  threadlike  Pillars,  or  Fibres^  which,  as  we  fuppofed,  had 
another  life  alfb,  viz.  to  break  the  Sound  from  making  any  confufed  Ec^ 
cbo,  and  to  make  it  one,  and  diftinfl.  This  PaiTage  we  obferved  was  much 
larger  in  SivghgBirds^  than  in  others  that  do  not  Sing,  fo  very  Remarkably, 
that  any  Perfon  that  has  been  but  fhow'd  this,  may  eafily  judge  by  the  Head 
vvhac  Birdh  a  Singing-Bird^  or  has  Apitude  thereto,  tho'  he  never  faw  the 
JSfri  before,  or  knew  what  £iri  it  were.  This  has  often  made  me  refleft 
how  much  the  Modification  of  Voices  depends  upon  the  Jccuracj  of  the 
Ear,  and  how  Deaf  Perfons  become  Dumb:  And  fince,  I  have  obferved 
that  many  Children  that  have  an  acute  Wit  enough,  that  are  flow  of  Speech, 
that  is,  long  before  they  fpeak,  are  much  longer  before  they  can  pronounce* 
thofe  Letters  that  are  (harp,  as^.  h.  r.  and  never  have  an  Apitude  to  leam  > 
to  fing. 

I  havealfo  anatomized  moft  forts  of  Creatures,  and  never  found  any  Four 
footed  Creature  with  an  Bar  like  a  Bird^  unle&  a  Mole^  and  Mole  has  an 
Ear  much  like  them,  with  a  very  thin  double  Skull,  and  a  great  Cavity 
like  a  5Jri,  and  is  very  acute  of  Hearing,  The  Skull  by  reafon  of  this  large 
Cavity^  being  very  flcnder,  is  eafily. crw/^eJ^  fo  that  a  >fofc  is  quickly  kiird 
with  a  bruife  on  the  Ukull^  like  a  Lark^  and  upon  the  bruife,  the  Membranes  - 
of  the  Skull  turn  black  5  but  when  1  have  taken  Care  not  to  bruife  the  Skull .. 
the  Membranes  were  not  black  at  all. 

XCVII.  I  have  obferved,  by  Inflation  into  xht  Afgera  Arteria  0^'  Fonrh^ihtkmtoi 
that  there  is  a  Continuation  of  many  Fi;^c/^j  extended  from  the  Bronchi a^^^^^\\^^^^ 
chxotigh  th^  Abdomen  10  x\iQ  Anus.    This,  I  conceive  to  be  the  Can fe  of  theugnantdi. 
coriftant  Niotion  of  the  ^^ww  in  Fowls^  the  Air  having  Jngrefs  and  Egicfs;J,^V;^^ 
there:  And  alfo  that  to  be  the  Reafon  why  the  Anus  of  Fowls  are  in  ma- p^^r,  n.8(5. 

lignant  P'  ^^^'- 
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lignant  Viftempert  applied  to  draw  the  Infe^ioo  out  of  iXitholf.  For  thoii 
jrfiitti's  being  like  Cups  or  Ventoufes^  the  fowl  has  often  ftack  by  its  Anns  till  it 
died,  in  \*nic^i  C-Ie,  I  have  known  7  Chickens  applied  to  cheGroio  of  one 
vificed  bv  the  Pligne^  that  fturk  till  they  died,  and  the  Eighth  went  qutckly 
off,  and  lived  above  i-J-  Year  after. 

A  Biemi/h      XCVIII.  1    The  Eyes  of  Horfes  ate  pecoliarly  affefled  with  one  Defcft, 
Picui'ir  /J.  vvhlch  no  ^wiwj/beHdes  is  troubled  withal/as  far  as  I  haveobferved  j   and 
Horfcs'^y  that  is,  3  fp^Hgy  Fxcrefcence  (^commonly  of  a  dark  musk  Colour)  wbxh 
foifr'^'n    grows  out  of  thc  Edgc  of  that  Coat  of  the  Eye,  called  the  Uvea.    If  this 
32.''p[6"3.  fpungy  Subftance  be  fo  great,  or  the  Number  of  them  fiich,  as  that  they 
grow  in  feveral  Places  about  the  Ptipil  of  the  Eye^  where  it  contrails  it  fcif, 
the  Fvpil  or  Sight  is  very  much  fi^  not  totally)  cbltrufted  ^  and  conlequenr- 
ly,  the  Horfc  fees  very  little,  or  nothing  at  all.     As  1  have  many  times  ta- 
ken notice  in  fome  Horfss,  which  beirg  brought  into  the  Sun  fliine,  conld 
not  fee  at  all,   but  fuffered  me  to  toncU  the  Sight  x)f  their  Eye  with  ftiy  Fin- 
ger withcut  the  leaft  Winking,  which  Horfes  being  led  back  into  the  S;ji/^ 
the  Uvea  in  that  oblcuie  Place,  dilating  it  felf,  they  could  fee  very  well  again, 
and  would  not  fuffer  me  to  fhew  my  Fifrger  neat  to  the  tye,  without  frequent 
cloflng  their  Eye  lids,  and  toffing  their  Heads.     The  fame  Horfes  1  underlto-jd 
by  the  Owners,  were  very  apt  to  Humble  in  the  Day  time,  if  it  were  bright 
and  Sunfhine,    but  travelled   very  well,  and  fccurely  in  the  Evening^  and  in 
d^h  cloudy  Weather. 

I  cannot  think  that  thefe  Excrefcencies  come  from  draining  in  great 
Draughts^  and  Races^  or  from  hard  Traifel  :  Becaule  1  have  feen  very  Srge 
Spuvge^  (as  1  may  call  them)  in  young  Horfes  Eyes  of  2  and  4  Years  old,  h> 
fore  they  were  backed  ^  which,  after  they  have  been  taken  up  from  the  Grafs, 
and  kept  with  dry  Meat,  have  very  much  abated  and  afterwards  being  tun> 
ed  to  Grafs  in  the  Spring  to  cleanfe  anS  cool  their  Bodies^  have  encreafedagaa 
to  the  wonted  bignefs. 

It  is  remarkable,  that  the  more  and  greater  thofe  Excrejcendes  are,  tbc 
more  the  Pupil  of  the  Eye  or  the  Si^ht  is  in  Danger  oi  being  quite  obftru^led, 
which  you  may  further  examine,  by  turning  t^^p  Hcrfe's  Eye  to  the  Ugh, 
and  omerving  how  much  of  the  ftipiZ  they  do  obftruft.  Thatthofeon  r^ 
upper  Edge  of  the  Uvea  are  apt  to  grow  the  largeiJ,  and  hinder  the  Sigj^ittK  . 
And  that  that  which  grows  on  the  middle  of  the  Uvea^  does  more  hinder  the 
Sights  by  diftrading  the  Obje6^,  than  that,  which  grows  in  either  Corner  or 
Angle  of  it.  . 

I  fuppofe  no  Cure  can  be  expefted  but  from  a  drying  Kind  of  Dyet  ^  yet 
perhaps  outwardly  Ibmetbing  may  be  Deviled  to  ihadow  the  /fjes,  aod 
keep  'em  from  being  Nakedly  Expofed  to  the  San,  wherel^  the  ftfil 
will  not  be  fo  dofely  coiitraAed,  and  confequently,  the  S^bt  not  fo  mock 
obftrufted. 

2.  Horfes  of  an  hron  Grey^  or  Dc^pk  Grey^  are  frequently  inclinbg  to 
Z74?\  )t^  lofe  one  or  both  Eyes,  if  Back'd  or  hard  Ridden  too  foon. 

h 
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In  Man  and  Beaft.  (in  Hoifts  at  leaft^  the  right  Eye  is  the  weaked,  and 
^   moft  frequently  Ming. 

The  Bapily  or  Black  of  the  Eye  is  wider  and  larger  in  thofe  that  are  fliort^ 
fighted,  than  in  thofe  that  fee  at  greater  Diftance. 

1  have  often  noted  fome  that  are  (hort-fighted,  1  fav  not  pur-blind,  to 
difcern  all  things  that  are  done  about  them,  almoft  quire  behind  them,  more 
perfeQly  than  the  belt  fighte^,  if  the  Room  was  not  too  large  for  the  Reach 
of  their  Sight. 

Alfo  fome  of  Dr.  Lowcr^s  Obfervations  I  could  confirm  by  my  own  Fxpe- 
rience.  In  my  youngeft  Days,  I  had  a  very  narrow  Efcape  from  an  excel- 
lent  Horle,  which  had  that  only  Defe£l,  which  they  call  Moon-blind,  (and 
they  told  me  of  it  after  the  Mifcheif :  )I  purpofed  to  leap  a  Ditch,  but  the 
Horfe  faw  no  Ditch,  fo  we  fell  in  together. 

As  Coach  and  Cart  Horfes  have  Flaps  on  the  Ear  fides  of  their  Eyes,  fo" 
thefe  Flaps  may  be  fitted  fand  in  fome  Shew  of  Ornament)  to  Ihadow  the 
over  Fart  of  the  Eyes,  and  yet  to  afiord  them  Light  enough  to  fee  theii 
Way.  I  know  not  whether  it  be  ufual  amongft  you,  hut  I  haveieena' 
young 'Child  wear  a  kind  of  black  Ribbon,  like  a  narrow  Afujj^  before  her 
Fyes,  the  Ribbon  or  Mask  having  Holes  made  in  fit  Places  to  guide  the' 
Eye:  And  this  was  faid  to  be  an  effectual  Remedy  to  cure  the  Child  of 
Squinting,  which  ihe  had  hereditarily  from  her  Mother. 

XCIX.  Duodecimus  jam  excifrrit  Annus,  quo  maftandum  bovem  laftravi  ^^"?™^^ 
cum  pra^clariffimis  Viris  D.  Carolo  Fracarfato,  &  D.  Silvefiro  Bonfiliolo^  a  cu-  AcNcf/of 
jus  Collo  in  dextris,  ubi  jugum  apponitur,  inligne  pendebat  Cornu.     Hujus  {^"^f^lgf^^n^^ 
Longituio  i6  Dighorum  craflitiem  zquabat  ^  Non  longe  a  Bafi  ubi  Latius  x^^.V  ^ok 
I  erar,  8  Dighorvm  Latitudinem  explebat.    Ejus  forma  conica  erat.K  in  ob- 
rufum  dednda  Apicem,  non  parum  verfus'Flnem  cnrvabatur.  In  Bafi  tamen, 
•ubi  Collo  neftebatur,  arflius  erar.    Color  circa  extremitatem  fubrriger  Luci- 
Iduiqueerat;  ficperfimilis  ei,  quiin  UnguJa  Bubuh  paDim  obfervatur.    Ex- 
I  rerior  Syperficies  afpera^  erat,  praecipue  a  Bali  ulque  ad  medium  ^  etenim  Cu- 
r  ticula  &  fubjeflum  reticulare  Corpus  cum  contentis  P^illis  (qux  in  aliis  par- 

Itibas  perpendictilariter  attpfli  foknt,  zcTaSns  Organum  conltiruunt^  fenfim 
j3^|oduci  inclinariqrielneipiebant,  non-difpari  fpecie,  ac  in  noftrorum  Digi- 
'(^"Im  extremitate,  quilibet  prope  Unguium  Radicem  obfervare  poteft.  Pa- 
OT^  igitur,  Laciniata  Cuticula,  8c  reticulari  Corpore  circui^data?,  majorern 
|Longitudinem  fortita:  ita  inclinabantur,  &  invicero  haprebant,  &  femimina- 
fbantur  axrremis  Finibus,  ut  fquammofum  Rfcium  Tegumentum  asmularen- 
[tor.  CIrCa  Bafim  fquammofa  hac  corpora  btevia  erant,  fenfim  vero  produt 
icetantor,  &  prope  Connm  loi^iffima  reddebantisr*  Varius  quoque  erat 
Subftantia?  Modus  ^  nam  in  Bafi  Papilhnahvsc  Corpora  non  ita  fibi  mutiio 
'connexa  conglutinabantur,  fed  folutis  ipforum  Finibus  laciniatum  &  afpe- 
rum  cxcitabatur  Corpus.  Ultra  tamen  Medietatem  denfiori  donabantur 
iconipage,  unde  &  luCida  &  levia  videbantur,  Intcrius  expoikum  cornu  con- 
\cavnm  erat,  ita  ut  Craflities  ipfius  in  Bafi  nativam  Corii  ahiiudinem  parum 
#xccderet ;  gtacilefcente  tamen  8c  attenuato  Corio  ad  Naturam  quafi  Mem^ 
^     Vol.    II.  Sffff  bran^i 
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hMa  \m%  vMtiAWa^  quod  fmgtdma  »«/«  infgalttnt  j  hocqce  detiaeb 
folidum  &  leve  corpus  occurrebat.  Tota  Concavitas  nferta  crat  iubfljra 
mrbidoque  fexo,  quod  igoi  appofinun  totum  fere  in  Naturam  illbnminS 
Ovi  corxrefcebat.  Sub  fiafi  Glandulac  conglobatat,  depreflie  tamen  infium. 
ter,  luxuriabant.  *^ 

Ex  huTtjs  igiror  dtligenti  Infpeaione  patet,  PapUhts  (quas  non  ineonsrae 
externi  l^Siu  Orgp^*  credidi;  fUvticula  &  Rakuhri  Corpora  caaodicas  obi- 
cunque  plus  jufto  producuntur,  &  invlcem  intime  unit*  ferrominantur  in 
folidum  definere  Corpus  ^  quod  cooimue  eft  UnguUt  &  Conn»as  qux  f(^ 
exteriori  Configorationc,  &  major!  minorive  Partium  denfitate  donata  ad 
mvicem  difcriminantur  5  unde  veluti  Senfbrii  Additamemum  ceofenda 
veniunt,  &  Taftui  qaoqne  non  patum  conducenria.  Gorooum  e  Cranio 
•fumpeniium  obfervata  Produftio  fats  multom  kicis  confert.  Hanc  ita- 
qoe  Vegetationem  in  Bove  deprehenfim  ia  Phyficae  additaroentnm  aiidire 
ne  graveris. 

Ift  F^M,  igitor  adhoc  In  Urero  eontento,  Crajin  Os  in  fitn  Corauam  feit 
Caitilaginem  eft,  8c  poftremo  Ofleam  Naturam  acquirit.  ftVz  ibidem  nri- 
mo  erumpunt  Glabro  exiftente  Corio  prafter  Labia,  qus  quibufdam  Filitor 
nantur.  Hi  taliter  loeantun  ut  ipfotum  Ordines  a  Circnmfercntia  veros 
Centium  fimati  &  inciinati  minimum  quafi  Conum  efibrment  Pofliemis 
quoque  Mcnfibus,  in  Fswu  adhoc  condufo,  Offese  Lamdk  Cquibus  Cranioin 
compaginatur;  obliquari  incipiunt,  &  ftaaa  Direaione  extra  imfflinent  ex- 
citatis  intro  fubrotundis  fpaciolis,  unde  fupra  Cranium  offcus  tumor  miino 
emergit  lenticulare  corpus  pra  fe  ferens.  Hoc  cxtenfo  Corio  cooperitar  anod 
pra  reliquis  craflum  ett,  &  turgentes  exhibet  Glatidulas  Inter  ofteum  Cbrws 
8c  Conum,  Pctiotteon,  feu  Opa.  bndfiatitU  inehoamenta  locantur  quae  paulT 
tim  manifcftanrur.  Extra  Utervm  fcnfim  ofleus  Tumor  lenticul«is  ramn 
affurgitturgentibusoffeisLameliis.'  Supra  Os  craffum  luxuriat  Periofteoa 
leu  futun  Offis  Inchoamentum.  Corium  quoque  obducitur  a  quo  Tad^ 
P«w7/<  aflurgenies  reticulari  8c  cinereo  Corpore  ambiuntur :  *  Hoc  cooiofe 
rilis,  diverfaoL  Indinationem  fortitis,  cooperiiur.  Altero  elabente  Menfe. 
Offea  fubftantia  Laminuiis  8c  fpatiolis  contexta  extuberat,  ita  ut  Corou  r» 
dimentumemergat, dimidiam  Digiti  Craftitiem  aequans,  &  Conoidem  ft- 
raboiicnm  repracfentans.  Hujus  exterior  Superficies  levis  8c  glabra  ieofin 
redditur,  nigroque  inficitur  Colore.  Corium  craffum  de  more  exteaiitar 
a^no  TaSns  Papilln  erumpentes,  fupciato  Reticulari  Involucro,  quod  Cinerem 
eft,  elongantur,  8c  nigro  ambiente  Succo  conglutinantur.  Hse  dica 
Cornnam  Bafim  indinatat  vcrfus  Apicem  diriguntur :  Reliquat  vero  ab 
Apice  exortat  Perpendicularcs  quafi  affurgunt,  &  Reticulari  Corpore  cnfln. 
diuntur  j  earum  Longitude  vix  Serici  Vilhfi  Lanuginem  axiuat  Intaa 
indufa  offea  Appendix  Augmentum  capit,  &  Intcrius  varie  Coofieiintw 
Etenim  ut  plurimum  Radix  Fittulofa  exdtatur  Subftantia  qu«  Odfk 
Fibris  reticulariter  implicitis  componitur  $  rdiquum  vero  ulque  ad  ArZ 
cetn  Spoogioib  cooftat  Corpore.    Saoguinea  lotercurrunt   Vaia    &  a- 
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pes  pcrpetuo  Suhmollh  firma  Parciufq  compage  non  gaudet.  Corium  quo- 
que  extenfum  Offeam  Subftanriam  inveftir,  &  in  bafi  Craflius  eft.  Ab  hoc 
icaque  immergences  TaSus  PapiBa  ita  Procerse  redduntur,  ut  inclinatz  verfus 
Apicem,  fimulque  reticulari  Corpori  unita?,  tot  Cqnica  Corpora  concava  effici- 
UDC,  &  ex  horum  unfioAie  (qoafi  tot  LaineHis,  Ceparum  inftar,  intra  jk  pofi- 
tis)  folidnm  Cornn  corpus  efficiatur.  Papillalrum  Ordihes  in  bafi  eratnpenres 
licet  non  omnes  Apicem  attingant,  tic  plurimum  tamen  ttOiz  deducuntur, 
K  fere  Cornu  ambiunt ;  alias  quoque  ftib  diveriis  Plants  a  produdto  Corio 
propagantur,  quae  longiores  reddita-  breviores  cooperiunt  &includunt,  un. 
de  fefto  per  longum  cornu  non  Iblum  OfTea  fubftantia  occurrit,  led  ecian) 
Corium  a  quo  molles  Papillae  emanant,  qua?  in  Comnum  Subftantiam  im- 
mutatz  folidefcunc  &  nigrefcunt,  ^(vulfoque  ofie  cucn  ambiente  corio,. Fiftu^* 
lae  in  cornu  a  redculari  opere  excitats  patent.  Occurrunc  qouqiie  papillarum 
ta£tus  varii  exortus  &  plana,  ipfarutnqne  Produftio  ufque  ad  Apicem^  tinde 
cum  diverfa  plana  extremum  conntn  confticuanr,  hinc  eft,  quod  Apicis  fub- 
ftantia  craffitiem  fere  digiri  squat.  Exaratse  PapHlm  bafim  cornuum  ex^d* 
tantes  molles  adhuc  funr,  &  de  facili  lacerantur,  vel  in  furfures  ^abeuntt 
circa  finem  vero  &  apicem  ira  addenfantur^  &  rHIaitari  corpore  ferruminantur^ 
ut  (blidae  fa£bs  migro  hcidoque  inficiantur  Colore.  Halrum  progreflus  evldens 
eft  (  nam  tot  quafi  Filamentis,  per  longum  duftis,  coagmentari  videntur. 

Procerioribns  redditis  corftuhn^itz  ut  12  iijitamffi  craflitiem  sequent,  in«* 
duia  Appendix  Oflca  longior  redditur  $  &:,  ubi  continuo  &  pleno  Ofle  non  co- 
agmentatur,  variis  cellulh  concameratur  &  excavatur.  Seao  autem  Cornu 
per  longum, fingula  dilucidius  patent:  primoenim  frequenter  exarata  Ap- 
pendice  oflea  lamina  componitur,  ita  at  Tubus  efficiatur:  Portiones  tamen 
oflas  oblique  per  tranfverfum  du£)x  inferuntur,  unde  reli£lae  Arede  concai^i-' 
tates  oblongas,  ina?qualis  tamen  Longitudinis  &  Figurae,  efficiunt :  in  quibus 
aliat  quoque  ab  affiirgentibus  parum  Ofleis  Parietibus  defignanttir.  Omnes 
hx  Concamerationes  Membrana  tenut  obducuntur,  fub  qua  languinei  Vafa 
in  miris  Propagines  diramata  cuftodiuntur,  Verfus  Apicem  Oflea  fubftan- 
ria  fpongiola  eft  nullis  Cellulis  excavata,  unde  impenft  rubet  ex  innumeris 
Vafculis,  quibus  irrigatur. 

Expofinm  Appendicem  ofleam  extenttatnm  Corinfn  ambit,  a  ^QO  tpolTes 
de  Mox^  TaSus  Pi^lU  emanant,  oiix  reticulari  corpore  cuftodita:,  fimulque 
fbrruminarse,  verfos  Apicem  deductac  Cornn  componunt,  ita  ut  Cornuum 
Farietes  in  Bafi  Graciles  fenfim  exPapHlamm  Additione  red  dan  tur,  & 'tan- 
dem in  Apice  ex  omnium  Unione,  Duotum  Digttorum  Crafttieoi 
^q^uent. 

Horum  interior  Superficies  'rtigtt  eft,  &  fiftulo&  Foraminulis  vtifrxs 
Ap\cem  dire&is  exafperatur,  qVii^us  papilla  adminuntur,  &cterits  Apet 
Acuminatiiis,  Solidus,  Litdd\is,  tsc  A ter  eft  •,  Verfus  Mediutn  taxtien  fubil- 
beicit  Cornu,  8c  circa  BaHm  parum  nlgrefcit,  8c  de  facili  in  Sqtummas 
fblvitui; 

Sffffs  Ultetius 
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tUterius  tandem  Aogmentum  foniuntur  Cornu^^  tta  ut  urgente  interim 
ori  Oflea  Appendice  primi  F^iOarum  Ordines  a  B^fi  erumpemes,  avulfi  i 
Corio  feparentur,  &  ita  diverG  Fines  K  PapiBarum  Limbi  apparrenr  ^  noa 
difpari  ritu  ac  in  Conchis  Mariois  coofpicimiis^  qnaiurn  Compoficio  di- 
verfis  Teftulis  fuperpofitis,.  in  zqualibus  tanien,  coagmentacur^  ita  vt 
excremi  Fines  quarumcunqae  Tejiularum  minimum  eleganftjue  ezhibeaDC 
planum.  Haec  eadem  Scruaora  evidenter  quoque  in  DoreaJh  Cornmbus  elo- 
icefcir,  unde  a  Radicibus  uique  ad  Medium  Afperitates,  qnafi  Nodi,  obfe- 
Viinrur,  quae  a  diverfis  Pa^Uanm  LaoKllis  vario  tempore  a  Corio  avnlfe,  & 
fiirfum  retra£lis  excorluntur,  qu£  omnia  diligeoti  Micro&opii  lultntiooe 
patent. 

Poftrema  tandem  Cornua  uUimnm  fortita  incrementum  non  parnm 
itnmutantur  .*  nam  exterius  ipforum  Color  varius  efficitur,  Subftaatia 
quoque  fblidior  reddita,  Diaphana  fere  evadit^  &  continuo  lira  hrviga- 
tur.  Interius  Oflea  Appendix,  obtuib  tcrminatur  F!ne»  totaque  ipfius  loo- 
gitado  gucilente  Corio  adbuc  tegicur*  Ab  iiac  Emergentes  olim  TaQus 
Tt^ttA  obliterantur^  prra^erquam  in  Apice  :  Interior  enim  0>rnaiiai 
Superficies  evanefcentibus  Vaginolis,  feu  Reticularis  Corporis  Ffnibas, 
ex  Ferruminantls  Sued  exondaote  Copia,  tota  fere  circa  Bafim  Lsvis 
&:  Perpolita  redditur,  iu  ut  Fapfllornm  Produ£kiones  quafi  oblcurentBr. 
Analogam  quoque  Generationem  inGallorumCakarihus  obfervatmis,  qu 
ex  Curicula  &  fubje£lis  PapilUs  Reticulari  Corpore  conditis  conflantor,  ita  ot 
turgente]  ihtus  Oflea  Appendice  exterius  quoque  Corium  multiplidbus  Ca- 
ticuU  iDVolucris  obduQum  rapiatur,  Sc  novum  quafi  cornu,  licet  mioimani 
erumpat. 

Ex  his  igitur  confeAari  licet,  Monflrofum  Cornu  in  Bove  Qrt«a 
traxifle  non  tam  ex  ulteriori  Papiliamm^  Corii,  &  Rnicularis  Corporis  pio- 
du£lione»  led  ex  conatu  interioris  Tumoris,  &:  ex  Compreflfione  &tt 
in  Cervice  a  proximo  Jugo  ^  in  Naturali  namque  Cornuum  EruptioM  e- 
mergens  Oflea  Appendix  extenfam  fibi  Cotii  Portionem  fenfim  cirget,  fe* 
cumque  rapit,  ita  ut  PapilU  verfus  Apicem  inclinatar  elongentor.  Proceri- 
ores  autem  redditx  funt,  in  Monfirolb  Cornu,  Ta£^us  Papillx  ex  copio* 
fb  lortafle  Succo  per  Filamentorum  Reticularem  contexturam,  qua  Co- 
rium componitur,  excurrete  vel  elabente  in  Continuatas  Papillas^  &  hi 
Mufcofiim  Reticulareque  Corpus,  ut  in  Ungularum  Vegetatione  Vontia- 
git»  qax  cum  extremis  Papillartm  Finibus  excitentur,  in  DeformeiD 
producerentur  Longitudinem,  nifi  vel  Arte,  vel  Attritu  mutilarentnr. 
rrobabile  quoque  eft  ex  Urgente  aflldue  Jugo  pioximam  Cervicis  Partem 
compreflam  &  inde  Callofam  redditam  fuifle:  Sanguinis  namque  Moras 
non  ita  feliciter  Celebratus  eft  ^  Ichoris  puoque  &  Lenti  Humoris  per 
exaratam,  Corii  contexteram  ulterior  Fluxus  impeditus  eft;  &  Sodortss 
Halitufque  Effluvia  per  propria  Sudoris  Vafcula  fuppreOTa  funr,  onde 
Corlopapilk   ultra  Augmentum  in  novum  Situm  Sc  Compagem   adapts 
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vifi  Coetcitis  &  FixiV,  dum  interim  Evaporantibus  Akaribus  &  Aqnofa 
Particnlis  Sanguinei  inftar  iSm  Solidutn,  Lucidumque  fere  Corpus  excita* 
turn  eft. 

C.    Sir  Will  Loiptber  (in  Tortfiire)  had  a  Lamb  1694.    which,  being  left  ^  um^ 
by  thefiir^?,  Sock'd  a  jr^tftAw-  ( Aries  Cajhatus  )and  brought  him  to  Af/iJt^  wSltKj 
and  was  miintaioed  by  him  all^  Summer  till  the  latter  End  of  Ai^nfi^  lu'ke^^' 
that  he  was  JTeaned.    I  faw  his  Udd&r  the  latter  End  of  September  each  p.^V^**** 
fide  whereof  was  about  the  bignefs  of  a  Hen's  Egg.^  and  he  had  2  confidera- 
bte  Teats,    I  law  MilE  fpurted   out  of  thera,  to  a  Yard  or  two's  Diftance. 
notwithftandfng  the  Lamb  had  been  taken  from  him  fo  longi    In  November 
I  fkvr  him  again,  but  his  Udder  was  then  much  fallen,  each  fide  being  now 
about  the   bignefs  of  zTKalnut-^  there  is  Milk&WH  in  it, enough  to  Scream 
out  above  half  a  Yard. 

There  are  no  Tokens  at  all  of  an  Hermaphrodite  in  him*  I  Compared 
bim  with  another  Weather^  who  had  Teats  or  Paps  li&e  him,  and  differed 
in  nothing  but  the  ITdder.  The  twe  died  upon  Shearing,,  when  the  Lamb 
was  about  five  Weeks  Old  y.  fb  'tis  likely  it  might  feed  partly  upon  Grafs 
as  tiiippofe  other  lambs  of  the  like  Age  do^  notwitbfianding  what  they  Suck 
from  their  Dams. 


Weeks  fince,  he,  and  a  Couple  of  Phyficians,  were  invited  to  look  upon  an  b^y**-  »•  ** 
0;r,  that  had  two  or  three  Days  almoft  contrnuaUy  held  his  Neck  ftraight  up,  ^'  **^' 
and  was  Dead  of  a  Dileafe  the  Owner  could  not  conje£lure  at  5  whereupon, 
the  Parts  belonging  to  the  Neck  and  Throat  being  opened,  they  fou  nd  the 
Jfpent  Arterict^xn  its  very  Trunk,  all  ftuflSbd  with  Grafs,  as  it  it  had  been 
thruft  there  by  main  Force :  Which  gives  us  juft  caufe  to  wonder  both 
how  fueha  quantity  of  Grafs  fhould  get  in  there  ^  and  how,  being  there  an 
Animal  could  Eive  with  it  fo  long. 

CII.  I.  On  the  Borders  of  Italy  a  Mnrrain  infefled  the  Cattle^  which  fpread 
farther  into  Svitzerlavd^  the  Territories  of  ff^irtemburg^  and  over  other  Pro- ^Murraio/»; 
vinces,  and  made  great  Deftiuftion  amongft  the  Cattle.    The  Contagion  ^iJ";^^^^ 
ieemed  to  Propagate  it  felf  in  the  form  of  a  Bhe-Mift^  that  lell  upon  thofe  3?  Dr.win. 
Paftures  where  the  Ca«fc  Grazed,  infcmuch  that  whole  Herds  have  returned  p*^3°-  '*5' 
Home  Sick  \  being  very  Dull,  Forbearing  their  Food,  molt  of  them  would 
die  away  in  24  Hours.    Upon    DiffeSions  were  difcovered  large  and  Cor* 
lupted  SpleettSy  Spbacehus  and  Corroded  Tovgues^  foiLe  had  Angina  Maligna""! 

Thofe 


Tbofe  Petfons,  that  cirelefly  managed  their  Cattle  without  a  dae  relpefi  to 
their  ovirn  Health,  were  theimelves  InfeSei^  and  dyed  away  like  their  Bcafis. 
This  Contagion  may  probably  prcceed  from  fome  Noxious  Exbalations  chrown 
out  of  the  Earth,  by  st  Oiftinft  Earthquakes  pe  ceived  here  and  in  our 
Neighbourhood  in  the  fpaee  of  one  Year. 

The  Method  of  Cure  was  thus  5  as  foon  as  ever  there  was  any  fufpicion 
of  theCoifftf^fow  upon  any  one  of  the  Herd,  the  Tottgue  of  rbar  Beaft  was 
carefully  Examined :  In  cafe  they  found  any  ^ptba  or  BUJlers^  whether 
White^Tellow^  or  Bhcky  then  they  were  obliged  to  rub,  fcracch  and  tear  the 
Tongue  till  it  bled-^  then  they  wiped  away  the  Bloody  and  Corruption  with 
new  unwafhed  Lrnen  ^  This  done  a  tfOtion  for  the  Tongue  was  uled,  ntiade 
of  Salt  and  good  Vinegar.  The  Antil.te  for  the  Diftafed  Cattle^  and  the 
Medicine  for  the  Sick  was  the  fame  ^  vix.  Take  of  Soot^  Gun^Fo^der^  Brim^ 
ftone^  Salt^  Equal  parts,  and  as  much  Water  as  is  neceflTiry  to  wafli  ic  dowo} 
give  a  large  Spoonful  tor  a  Dele. 
Bvnr.Fred.  2.  I  am  alTured,  by  two  ingenious  Travellers,  that  this  Contagion  reached 
*J*^*- «*• '•  the  Borders  of  Poland^  having  pafled  quire  through  Germany^  That  it 
was  oblerved  to  make  its  Progrefs  daily,  fpreading  near  tvo  German  Atih 
in  twenty  four  Hours  ^  that  it  continually  without  Intermifiion  made  fro- 
greflive  Voyages,  and  fufiered  no  Neighbouring  Parifh  to  Efcape,  to  that 
it  did  not  at  the  fame  time  InfeS  Places  at  great  Difiances,  that  Cattle  k- 
cured  at  Rack  and  Manier  uere  equally  Infe£led  with  thole  in  the  FieU. 
It  were  worth  confidering  whether  this  InfeSion  is  not  carried  on  bj  feme 
Volatile  InfeS^  that  is  able  to  make  only  fuch  (hort  Flights  as  may  amoaor 
to  fuch  Computations. 

cm.  Dogs  are  fubjeO:  to  thefe  Difeafes.    i.  The  Hot  Madnefs^  which  is 


J^i)^!^  Incurable*,  they  fly  upon  every  thing,  and  can  hold  out  but  4  days.  2* 
^ifTiieciAore  The  Runnings vtadnefs^  which  is  likewiie  Incurable  $  they  fly  only  upon 
^^'x^.D^g^,  and  that  by  Fits,  and  may  fomeimes  hold  out  nine  Months.  ? 
La  Rage  Mue^  which  is  a  Difeafe  that  lies  in  the  bhod,  4.  The  Falling  mad- 
nefs^  which  Seifes  on  the  Head,  and  is  a  fort  of  RpiUffie.  $.  The  Blafih^ 
or  Withering  s  this  lies  in  the  Dowels,  which  fhrink  up  exccedii^gly.  6 
The  Sleepy  Difeaje^  which  comes  from  little  Worms  in  the  Month  of  the 
Stomach,  thele  ucgs  die  Sleeping.  7.  The  Rheumatich  Difeafi^  this  SweUs 
the  Head  very  much^  and  makes  the  Eye  Yellow.  In  thefe  five  later  D^ 
eafes  the  Dogs  will  not  Eat,  (not  at  any  time  when  they  are  Sick, )  but 
they  Live  eight  or  nine  Days  without  Hurting  any  Body,  and  then  die  of 
Hunger. 

The  two  fir  ft  are  Catched  by  the  Breath  of  Dogs  being  together,  as 
in  the  Plague  among  Men :  the  latter  are  likewife  "ConUfpous^  iot  Ca- 
table. 
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CI7.  The  Fore- feet  or  a  R^t  refembleih  ihofeof  thed/or^  The  Hair  is  oh/ervdtions 
alfo  fome  Fine,  fome  Courfe,  as  in  that  Animal  j  the  Tail  Scaly,  with  Hairs  }^^i  J*^' 
between  every  Scale,  lilce  the  Caftar\  which  fliews  thefe  two  Animals  to  R«t;  Bym. 
befomething  a-kin:  and  indeed  the  Jf^ater-Rat  comes  very  near  to  the  J.^Ji^fj^J; 
Beaver,  and  makes  its.  Holes  in  the  Bank  fides  of  Ponds  after  the  fame 
manner. 

The  Penis  in  the  Rait  has  a  particular  Pafiage  near  the  Navel,  as  in ^^*  ^i^^M* 
reh^  and  not  at  the  Jnus,  as  in  the  Cafiar. 

The  Liver  is  full  of  little  Spech,  as  big  as  Pins  heads  ^  which  are  the  lit* 
tie  GLntds  thereof. 

There  was  no  Gall  BUdder,  but  a  DuSui  Felkus,  poffibly  the  Bladder  was 
incloled  in  the  Parenchyma  of  the  Liver,  as  it  is  in  fome  Animals. 

The  C6u:um  was  much  larger  than  the  Stomach,  and  in  (hape  like  that  of 
the  Caftor. 

The  Teftkles  lay  not  behind,  but  in  the  Grcim  on  the  0$  Pubis.  Thele  were 
like  a  bottom  or  Skein  of  Thread  Rumpled  up  together,  which  was  Vifible 
through  the  Coatsof  iht  Tefticle.  This  Thread  continued  of  near  the  lame 
fize  in  the  Epididymides,  only  towards  the  Beferentia  it  grew  larger. 

It  was  tender,  and  not  eafie  to  be  unravel'd  ^  fi>  that  I  could  nOt  draw-- 
out  above  three  garters  of  a  Tard. 

The  Prqftrata  lay  under  the  i^ermatick  Artries. 

The  Kidneys  were  Whitijb,  with  their  Succenturiath 

At  the  Neck  of  the  Bladder  were  inferted  the  Vefcula  Seminales  \  Tran- 
fparent  and  filled  with  the  Semen. 

Toward  the  end  of  theP^fj,  whkb  had  a  Bony  Grifile,  were  two  large 
Glands  emptying  themfelves  near  the  End  of  the  Teftis,  and  contained  a 
Subftance  like  Cream,  as  in  the  Dormovfe*,  obferved  by  Sipammerdam. 

A  A.  The  Kidneys,  a  a.  the  Rene$  Succenturiati  ^  bb^  the  Ureters  ^  c  ^  theJ'f^^l^o^J. 
Crural  Veins  and  Arter^s;  D.  the  Arteria  Magna  ^  e.  the  Vena  Cava,  F,  the 
Bladder  •,  gg.  the  Spermatick  Vejfels,  Veins  and  Arteries  ^b  bi  the  Tefies,  vitb 
the  Branches  of  the  Veins  aiM  Arteries  ',  i  i.  the  Epididymides  ^  i  k.  the  D^. 
ferentia ,  L  the  F^/iv  »i  's.  the  VeJiculAfeminales  j  9f  m.  two  Glands,  from 
ivhtnce  a  thick  Juice  might  be  preiTed  out ;  o.    the  Balanus. 

CV.    1.    The  Sable^Mice  f  which  were  firfl  obferved  in  lApland  about  saWc  iHcc, 
TZrorwtf  i597)are  near  as  big  as  a  little  Squirrel:  their  Skin  ftreaked,  and  Surl'lifij^, 
fpotted  black  and  light-brown  ^  they  have  2  Fi^f 6  above,  and  as  many  under,  p*  ^le* 
very  (harp  and  pointed  ^  their  Feet  like  thole  of  iVji»w/i,  they  are  foFeirce, 
and  angry,  that  if  a  ftick  be  held  out  at  them^  they  will  bite  it  and  hold 
it  fo  faft  that  they  may  be  fwing'd  about  in  the  Air )  they  are  fat  and  thick 
and  without  any  Tail 

lu 
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In  their  March  they  keep  a  DireS  Une^  generalljr  from  Nmb  Etifi  to  Sml 
tf^eft^  and  are  innumerable  Jboufandt  in  each  Troops  which  for  the  moftjiait 
is  a  Square :  they  March  by  Night,  and  in  Twilight,  and  lie  Still  hj  Day. 
Thediftarce  of  the  Lines  they  go  in  is~  of  fome  Ells,  and  Parcllel  to  eadi 
other.  If  they  meet  any  thing  that  might  flop  them,  they  avoid  it  noc>  th^ 
it  were  a  Fire,  a  deep  Well,  a  Torrent,  Lake,  or 'Morals,  but  withoat  acy 
Hefitation  Venture  through,  and  by  that  means  many  Tbonfaiids  of  them 
are  deltroyed.  If  they  be  met  SwimmingoverXakes,  and  be  forced  out  of 
their  Courfe,  they  prefemly  Retntn  into*  it  again  ^  when  they  are  met  irr 
Woods  or  Fields  and  Itopr,  they  fct  themfelves  upon  their  hinder  Feet  like 
a  Dog,  and  mike  a  kind  of  Bitking  or  Squeeking  Noife,  leaping  upas 
high  as  a  Man's  Knee,  defending  their  Line  as  long  as  they  can:  and,  if  at 
laft  they  be  forced  out  of  ir,  they  Creep  into  Holes,  and  fet  up  a  Cry 
founding  like  Biabb^  Biabb.  They  never  come  into  any  Houle,  nor  meddte 
with  any  thing  that  is  Man's  Meat  \  if  a  Houfe  happen  to  be  in  theit  War, 
there  they  ftop  till  they  Die,  but  through  a  Stack  oiBay  or  Corn  they  will 
Eat  their  Way  ^  when  they  March  through  a  Aft^jioip,  they  endamage  it 
mnch,  by  Eating  the  Roots  of  Grj/},  but  if  tbey  Encamp  there  by  D^y^ 
they  quite  fpoil  it,  and  mike  it  look  as  if  it  were  burnt^  or  Itrewed  with 
Aihes.  The  Revts  of  Grafs^  with  RottenWood^  and  the  InfeSs  io  it,  are  their 
Chief,  if  not  only  Food. 

Thele  Creatures  are  very  FTuitful,  yet  their  Breeding  dees  not  hinder 
their  March,  for  fome  of  them  have  been  obferved  to  carry  oae  Tfoung 
One  in  their  Mouth,  and  another  on  their  Back. 

It  is  reported  that  fome  Poor  Laplanders  have  Eat  feveral  of  them*  and 
found  their  Flefh  to  Tatte  like  Squirrels :  Dogs  and  Cats  Eat  only  the 
Heads,  and  Birds  of  Prey  only  the  Heart.  During  the  Wintew  they  lie 
under  the  Snow,  and  have  their  Breathing  Holes  upon  the  top  of  it,  as 
Hares  and  other  Creatutes  ufe  to  have.  The  Countty  People  are  very  glad 
of  thofc  Guefts,  foretelling  there  will  follow  great  Plenty  of  Game,  asc^ 
Fowls  Squirrels,  Lo*^Cats,  Foxes,  (!fc.  where  of  late  Years  there  has  been 
great  Scarcity,  being  told  by  (bme  old  People  that  thefe  fort  of  Creatures 
wereleen  in  Lapland,  about  20  or  30  Tears  before, und  that  theieupon  ttey 
had  Abundance  of  fuch  Game. 

2.  Thefe  Mice  are  the  fame  with  thofe  called  Mures  Norvegki^  defoibed 
by  Olaus  Wormhs  in  his  JUnfAum, 

wSly^iJ^r.     ^^^    ^^^^  ^^^^  Stones^  and  get  the  Milk  out  of  them  as  clean  as  fm 

ing  caftorei  can,  then  let  upon  the  Fite  a  Skillet  or  Kettle  with  Water  big  enough  to  am 

t^i6s^.5oi.  ^^^"  ^^^  quantity  of  Stones  you  have  to  Cure :  let  the  Water  Boil^  and  pit 

'ihto  it   half  a  Shovelfiill  of  Clean   Wood  Afhes,  then  tie  the   Stooa  1^ 

gether  in  Couples,  and  put  rhem  into  the  Water,  and  let  theml>oil  tlNKii 

for  half  a  quarter  of  an  Hour,  then  take  fome  Birch  Bark,  and  lay  it  00  ds 

Fire,  and  let  the  Stones  be  well  Smoaked  over  it  for  the  fpace  of  an   tbtt 

untill  they  are  well  dried  in  the  Smoak,  then  hang  them  up  in  a  Kitchen  cf 

in  the  Air,  for  a  Week  or  mote,  until  they  are  perfeQly  dry  and  hard,  alcei 

which  tbey  may  be  packed  qp  in  a  Cask,  or  otherwife  tor  Tranfportaii^ 

evil.     Tak 
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CVII.  That  th^ Tefticles  of  the  Animal  in  Nev  Efighnd  call'd  Mushgnajh^ne  Musk- 
do  fmell  ftrong  oi  Musk  fas  Mr.  Joffelin  faith,)  is  moft  certain  :  For,  I  haveq^a^j^j'- 
known  fome  of  them  kept  a  long  Time  in  ones  Pocket,  till  they  were  be-"*'*^*'''*^^' 
come  hard  and  black,  and  yet  Smelt  as  ftrongly  as  at  lirft,  which  in  my  New  Eog. 
Opinion  was  nothing  inferlour  to   the  Scent  of  that  which  is  commonly  ^*J?''  '^''^'' 
fold  for  Musk  in  the  Shops.     I  remember,  that  one  of  oiTr  Seamen,  being 
laid  to  Sleep   too  near  the  Fire  place,  with  one  of  thele  dried  Teflicles  in 
his  focket,  it  happened  that  a  Coal  burned  through  his  Breeches  to  it,  and 
made  fo  great  a  Scent  of  Mush^  that  he  might  eafily  have  been  fmelt  a  good 
way  off. 

This  Animal  deft;ves  to  be  further  enquired  into,  elpecially  if  what  M. 
Tbevenot  relates  be  tiue  j  viz.  That  Mmk  is  nothing  elfe  but  the  TefticUs  of 
a  BeaR  iike  a  Deer^  found  in  China^  in  the  Province  of  Honan. 

CVIII.  Ttie  whole  Shape  of  this  Animal  (which  by  fome  Authors  is  called  ^  A?**^ 
Tajacn)  was  lucfa,  that  we  may  eafily  reduce  it  to  theSwine^-kind,  as  plainly  Mesfuo'! 
appears  by  the  Figure:  but  it  was  much  left  than  our  ufual  Hogs:,  for  from  ^Tot^ 
the  End  of  the  Body,  where  the  Tail  fhould  be,  to  the  top  of  the  Head  be-  TyfWo.153* 
tween  the  Ears,  were  2  Foot  and  2  Inches,  from  thence  to  the  end  of  the  Nofe  P"  ^^^' 
1 1  Inches.  The  Girth  of  the  Body  2  Foot ;  the  Girth  of  the  Neck  16  Inches  5  Fig.  tifi. 
of  the  Head,  in  the  largett  place,  1 8  Inches  5  and  of  iTie  Snout  1 2  Inches : 
For  the  lower  Jaw  in  this  Mexico-Hog  was  more  Protuberant,    and  the 
Head  lefs  tapering  than  in  our  su^ine^  and   in  the  Sceleton  appears  much 
like  that  of  the  Baby  Rouffa^  only  it  had  not  ihofe  Teetb  ;  and  ihe  Neck  ap- 
peared fo  very  (hort  and  thick,  not  from  thofe  large  Ghnis^  which  in  fome 
3f  the  Svinekind  do  fb  ftuffout  their  Necks,  but  from  the  Ihort  turning 
apwards  of  the  VertebtA  of  the  Neck,  which  were  kept  fo  clofe  to  the  Body, 
ly  the  Inlertion  of  that  ftrong  Ligament  into  the  PoWfrom  the  JJ^ri,  which 
n  Animals  that  are  Prono  Capite,  is  of  extraordinary  die ;  and  much  adds 
o  the  Strength  of  this  Animal.    The  Colour  of  the  Body  was  Grijly -^  be- 
ng  befet  with  Briftles^  which  were  thicker  than  thofe  of  a  Hog^  and  lefler 
ban  thofe  of  a  Hedge  Hog  5  but  like  thofe  of  a  Hedge  Hog  or  the  ^nlls  of  a 
^orcupive^  they  were  Variegated  with  white  and  black  Rings.    The  Belly  was 
ilmoft  bire.    The  Brifiles  on  the  Sides  were  fhorter,  and  gradually  increafed 
n  length,  as  they  approach'd  the  Ridge  of  the  Back  5  where  fome  were  j  In- 
hcs  long.    Between  the  Ears,  on  the  Head,  was  alargeTii/^  of  ihefe  J?r/- 
^les  ^  which  were  for  the  moft  part  Black.    The  Ears  were  about  24-  Inches 
ong,  and  pricking  up  5  the  Eyes  fas  they  are  ulually  in  Pigs )  but  fmal) ; 
or  the  lower  Cantbns  to  the  tnd  of  the  Nofe,  6  Inches;  the  Nofe  like 
hat  of  a  Hog,  the  Mouth  not  large,  the  fide  of  the  lower  Lip  made  fmooth, 
s  it  were  by  the  Rubbing  of  a  Tusk  in  the  upper  Jaw  5  the  Feet  and 
;;iaws  perfeftly  as  in  common  Hogs^  only  the  upper  Claws  on  the  fame 
oot  proportionably  longer,  being  one  Inch  and  a  Quarter  long,  whereas 
be  TrneClaws  were  fcarce  one  Inch  and  an  Hal^    It  had  no  Taih    Bat  »>,  ^^^ 
Vol.  II.  T  tttt  what 
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what  is  rro3  particular,  and  DifFcrences  it  from  any  other  Animal  I  kiww 
ot  in  ciic  VVorlJ)  is  tfae  Feet,  or  Navel,'  or  Foramen  rarber,  on  the  hinda 
pjrc  of  the  Back. 

Tbefe  Animals  are  bred  in  Nev-SpJin^  Nicaragua^  Terra  Firma^  and  Bra- 
f'e:  They  arc  ufually  met  wich  in  the  Mountains  and  Woods,  and  go  in 
Hi^rds  together.  They  Feed  on  Roots^ Acorns^  and  Pruits :  but,  as  the  great- 
elt  Delicacy,  thi^y  Hunt  fbf  all  manner  of  Pojfonovs  Serpents^  and  Toads  ^  and 
having  caught  chem,  holding  them  with  their  Fore*Feet,  mtb  a  great  deal 
Hifl.  Anim.  of  Dexterity,  with  their  Teeth  they  ftrip  ofF  their  Skin  from  the  Head  to 
Mexican,  j^g  j^j,^  ^j^g^  greedily  Devour  them.  P(?/m( faith  Jo.  Faber.who  had 
the  Account  from  F,  Gregorius^  who  often  has  feen  them^  and  lived  in  thofe 
Parts  24  Years)  Raiicemfeu  cert  a.  drboris  Cortkem  fibi  twtum  quitrhy  quem 
comedit^  tie  Vetieuo  infiGialvr.  •,  t!/  bac  tatione  eptiwe  Nutritur.  Crefcit  &"  Augefdt. 
When  they  are  m4de  tame,  they  will  feed  on  any  thing  1  but  naturaQy 
they  are  very  Fierce. 

Ovideus  Remarks  that  the  Swine^  which  the  Spaniards  left  on  the  IQaods  of 
St.  DomiKgo^Su  yaattws^  and  yamaha^  Multiplied  and  Encreafedj  but  thofe 
in  Terta  Firma  dnrft  never  go  in  the  Woods,  but  were  defiroyed  by  the  Uans^ 
Tigers^  and  Lupt  Cervarii  ;  Yet  in  thefe  Woods  there  are  great  Herds  of  thefe 
Tajacu^s  that  can  make  their  Party  good  with  the  Fiercefl  of  them.  If  any 
he  Wounded,  prefently  he  gets  to  his  AflTiflance  a  great  Number  of  his 
Kind,  and  never  leaves  till  he  has  Revenged  the  Injury,  or  is  Slain.  They 
are  always  at  Enmity  with  the  7)j^j  ^  and  there  is  often  found  the  Body  of 
a  Tyger  and  abundance  of  thefe  Tajacu's  Slain  together.  If  they  fpy  a  Man, 
they  will  fiercely  fet  on  him,  and  his  be(t  Efcape  is  to  get  up  a  Tree^  which 
they  will  mofi  turioufly  afTault  with  their  Teetb  ^  nor  will  cafily  leave  him, 
till  forced  by  Hunger^  or  Slain  by  him,  by  Club^  Darts^  or  a  Gun.  If  they 
hunt  them,  their  Dogs  are  often  torn  in  pieces  by  them.  Their  Flefh  is 
Efieemed  very  good,  and  much  deiired  by  the  Inhabitants.  They  hait. 
but  a  very  little  Fat.    Our  SubjeA  had  fcarce  any. 

We  come  now  to  the  dnatovQ  ^  having  therefore  divided  the  MufcUs  of  the 

BeUf^  we  took  notice  of  the  Remarkable  S{rud:ures  of  d}e  Stomachs  ^    for  it 

Ff&»  253.  had  three.  Into  the  middlemoll  was  inferred  x\\^Oefc^gus^  or  Gullet  ^  wbicfi 

'  we  therefore  fhall  call  the  Firfi  Ventrkh^  or  Stomach.    From  this,  on  one  fide 

was  a  large  PafTage  into  the  Second,  which  Pouching  out  had  its  tv?o  Ends 

winding  like  a  Hom^  and  on  the  other  fide  of  the  Firfl  or  Middle- Stomach 

was  a  free  open  Paffage  into  the  third,  which  Emptied  it  felf  into  the  Z>vod» 

urn.    The  Firfl  Stomach  was  lined  within,  with  a  white  thick  hard  ilfe» 

■^'*^^'  brane^,  almoftlike  the  inward  PeDicle  of  the  Gizori  of  Fon^fc  5  with  which 

none  of  the  other  Stomachs  vvere  endowed.    For  the  Inward  Surface  of  the 

Second  was  fmooth  and  foft,  its  ^f^w^r^ifej  thin,  and  more  inclining   to  the 

Common  make  of  that  of  Carnivorous  Animals ;  The  third  fbmewhat  like  this, 

but  thicker  and  rimpled  within,  with  large  FUca  01  Folds.    Du  Grem  takes 

^oSaS-  Notice  that  in  the  Common  Bg,  againft  the  Pylorus^  ftands  a  round  CarmKk^ 

^<  3-        as  big  as  a  fmall  Ftlberd  Kernel^  like  a  ftopple  to  the  Pylorirs,  for  Freventii^ 

(as 
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(as  he  conjeftures  )  a  too  Sadden  and  Copious,  Irruption  of  the  Aliment.  Thi^ 
is  fufficiently  Provided  for  in  our  Subjeft,  by  the  great  ftreighcning  of  the 
Dlcrvs  here,  and  the  great  Afcent  it  muft  take,  before  it  can  go  out  5  which 
may  be  the  Reafon  too  of  Natures  making  thefe  feveral  Cells,  or  Partitions,  '^'  ^^*' 
for  the  better  Digeftion  and  Maceration  of  iht  Food;  for,  it  being  Frugivorous 
Graminivorous^  and  Carnivorous  too,  the  Stomachs  are  fo  contrived,  that  as 
the  Firft  here  by  its  Inward  PeUicIe  fomewhat  reftmbles  that  of  Birds  that 
are  Carpophagous^  (6  the  others  thofc  of  ^adrupeds. 

The  SmaU  Guts^  which  in  other  Animals,  being  faftned  to  a  large  Mefen- 
terj^  ufually  do  hang  down,  were  here  Gloler  gathered,  by  the  fliortnels  of 
this  Membrane^xo  the  Spine:  and  the  Colon^  which  in  others  is  fufpended, 
here  by  its  Peculiar  ttru£lure  lies  Loofe,  and  falls  down ;  for  the  Duodenum^ 
arifing  from  the  Fylorus  with  a  fliort  turn,  and  the  other  Sjnall  Intefiines^ 
made  abundance  of  Convolutions  and  Windings.  And  altho*  the  Mefentery 
was  but  very  ftiort  from  the  Spine^  and  its  Circumference  ftemingly  but  very 
little  •,  yet  in  this  Compafs  it  contained  27  Foot  of  thefe  Intejlmes  5  for  (o 
much  they  meafured  from  the  Bjlorus  to  the  Cohn.  The  Colon  was  not  fa- 
Rened  to  the  Periphery  or  Rim  of  the  Mefentery^  as  ordinarily :  but  arifing 
Prom  the  Ceyttre  or  middle,  made  a  Spiral  Line^  its  End  hanging  loofe,  and  its 
rurnings  clofely  united  one  to  another  by  Membranes.  This  Colon  was  very 
large,  in  refpeft  of  the  otherGirf^j  and,  as  I  meafured  it,  it  was  9  Foot  long. 
It  had  a  (hort  Cdcum^  but  pretty  Wide,  and  fiU'd  with  Faccs.  What  Dr. 
ffr^jT  obferves,  that  'tis  peculiar  to  the  Caecum  of  a  Hog^  and  that  of  a 
Florfe,  to  have  the  fame  StruSure  with  the  Co/ox,  is  true  here  too:  And 
it  may  be  reckoned  as  an  Jppendix  of  the  Colon.  The  Mefirakk  Vejfels^  were 
5lfo  extraordinary-,  tor  here  weobferveda  large  F'^n  and  Artery^  running; 
I  fmail  and  equal  Diftance  from  the  Inteftines^  and  from  them  arifing  an 
nfinice  Number  of  lefler,  but  Straight  Vepls^  which  going  Regularly  to 
he  Guts^  and  in  great  Numbers,  afloxded  a  verv  plealant  Profpet^. 

The  Spleen  was  about  10  Inches  long  almoit,  almoft  of  the  fame  bread'th 
ihroughour,  and  in  the  middle  was  one  Inch  and  half  brosid  ^  it  was  of  a 
^ead-Colour,  a  little  Speckled  or  Marbled.  The  Liver  confifted  ,of  4  large 
"..obes^  and  was  of  a  dark  red  Colour  %  it  appeared  plainly  Glandulous  ^  an(f 
lad  no  Vefica  fellea^  but  it  bad  a  DuSus  Btlarius^  wVich  went  froiii  the  Li- 
'er  to  the  Duodenum  aS  nfually.  The  Pancreas  was  about  $  or  6  Ihchii 
on^i  and  was  made  up  of  leyeral  Ohnds. 

The  r<;y?«  were  two  incbss  longs^  larger  attheiipper  end  than  the  loWfer^ 
nd  in  the  middle  about  an  Inch  broad ;  they  were  placed  in  the  Scrotum' 
Their  Colour  White,  their  Stroaute  clofe,  fo  that  the  VefTets,  which  com- 
>cied  them,  xlid  not  fo  plainly  appear  as  in  an  Ordinary  Boar.  t^oXvAxh^ 
U^ding  which  no  doubt  their  w^ole  Compages  was  r^/cn/^,  tho'  here' 
lofer  wron^hi  together,  and  united;  Tfiere  llie  h  to  Prepare  the  Semen  ^ 
vhich  is  conveyed  thence  by  the  Vafa  Deferentia  to  the  VeJicuW Seminal 
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Thefe  Defcrottij  arife  near  the  lower  part  ofihtTefles  •,  and  are  lb  Iniert- 
ed,  that  ihty  might  alio  cqu^iUy  empty  themlelves  either  into  the  Vrfa: 
Seminales^  or  Urethra.  The  VeficnU  Seminaks  were  i'  Inch  long,  inlcme 
pl.ices  y  \  in  others  half  an  Inch  broad, 

Tho'  cali'd  VcficuU,  yet  here  ihey  appeared  more  Glaninlons^  nor  was 
their  Cavity  any  thing  conliderably  large.  The  common  Orifices  to  rhem, 
and  the  Vafa  Dcfenvtia^  made  a  rifing  in  the  Infide  of  the  K-^/Jbr^  •  which 
ie  Gaaf  calls  Cjput  Gallinagin'is 

In  other  Animals  at  this  place  is  feared  that  Glandulous  Body,  cjlled  the 
VrofljtA  :  Bur  the  VtJicuU  here  being  fo  Glandulous^  poffibly  they  may  per- 
form their  Office-,  unlefs  we  fhould  afcribe  their  nfe  to  ihole  iiko  Glards 
which  lay  on  each  fide  the  Urethra^  and  emptied  themfelves  with  two  Ori- 
fices, near  the  Root  of  the  Penis.  Thefe  Glands  were  Cylindrical  of  a  Whi- 
tifh  Yellow  Co/onr,  an  Inch  and  half  lone;,  and  4  of  an  Inch  in  Diameter. 
Their  Subftance  clofe,  like  that  of  ihei^Teftes^  and  no  perceptible  Cavity 
within,  and  they  by  along  the  outfide  the  Urethra^  reaching  from  the  Mnf- 
cull  Ere3ores  Penis^  to  the  Ghndulous  VefcnU  before  defcribed.  The  Veji- 
cuU  Seminales  being  Glandulous  muft  theretore  fecrete  fome  Juice,  which  in 
all  likely  hood  is  fome  ways  fcrviceable,  tho'  not  Principally,  in  Generation. 
The  t^enis  was  a  long  (lender  Body,  made  up  of  feveral  Mufcles^  whereof 
two  were  very  long.  The  Vejica  Umaria  or  Bladder^  of  Urine,  was  rounder 
than  in  fome  other  Animals,  where  ufually  'tis  more  Oblong,  The  Uretm 
were  inferred  at  the  Neck  of  the  Bladder,  not  Sides,  as  in  fome. 

In  the  Thorax  we  were  furprifed  at  the  (frange  Formation  of  the  jfrtaia 
Jorta,  which  as  it  defcends  along  the  Spine  in  all  other  Animals,  1  have 
obferved  its  Trunk  is  almoft  of  an  equal  bignels,  only  a  little  tapering 
downwards  :  But  here,  between  the  Heart  and  its  Branchings  into  the  Tliac 
Arteries^  we  found  ;  large  Swellings  out.  The  largeff  was  that  neareft 
the  Heart,  which  after  a  fmall  Itraightning  again  emptied  it  felf  into  the 
Second  i  which,  though  fomething  lels  than  the  FlrfJ",  yet  was  much  larger 
than  the  Third,  which  was  near  the  Divifion  of  the  Aorta  into  the  Rm 
Tliaci,  Two  of  thefe  Swellings  I  opened,  and  found  within  feveral  unequal 
Ceils,  or  Hollows,  but  withal  could  not  perceive  but  the  Membranes  here 
were  altogether  as  thick,  as  where  the  Artery  was  nothing  extended.  BDt, 
this  being  the  only  one  of  the  Kind  I  have  diflefled,  I  know  not  how  £^ 
it  may  be  Preternatural. 

The.  Aperture  of  the  Eye  was  but  fmall,  a^  in  the  Hog  hnd^,  the  Mem- 
trana  M3itans\  Plainer  than  ufually  iu  ^ddfupeds^  which  might  be  con- 
venient, fince,  wallowing  in  Mud,  thejr  might  rhe  better  rub  off  any  Filth 
that  might  happen  there  ^  the  Mufcles  not  lb  diftind,  as  in  fome  Brutes, 
and  hence  the  Motion  of  their  Eyes  not  fo  Quick  nor  Regular,  the  £W/ 
round,  the  Optick  Nerve  inferted  almoft  in  the  Axis  of  the  Eye,  and  on 
the  infide  uiade  a  fmall  Dint^  the  Choroideioi  a  Pale  Violet^  and  btownifli. 
Colour. 
Juft  00  the  Ridge  on  the  Back,  over  the  hinder  Legs,  isfeated  a  Olandsh 
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foffi  Bodjy  which  all  Authors  call  the  Navel  It  is  fo  coveted  by  thd 
ong  Briftles  there,  that  (t  Was  not  to  be  obferved,  but  by  opening  of 
:hem  wich  the  Hand :  And  then  you  (hall  And  a  fmall  Space  there  alaioft 
)are  ^  only  b^Fec  wich  fewer,  fh:)rter  and  finer  Hairs  ^  and  in  the  Middle 
)lir,  the  protuberant  Orifice  of  the  Gland^  by  which  it  difcharges  it  felfof 
he  Liquor,which  is  feparared  by  it  within.  This  Orifice,  or  Foramen^ 
lad  its  Lips  a  little  Refle£led  and  Protuberant,  above  the  Surface  of  the 
Skin.  Ir  would  eafily  admit  of  a  large  Probe,  which  I  could  turn  into 
feveral  Parrs  of  the  Gland,  Upon  a  gentle  PreflTure  with  my  Finger,  I 
:ould  obferve  a  fmall  Quantity  of  a  white  yellowiih  Juice,  and  fome  part  of 
t  of  a  li:tle  darker  Colour  •,  which  yielded  a  very  pleaf^nt  and  agreeable 
Jcenr,  and  was  judged  by  my  felf,  and  feveral  others  who  fmelt  ir,  to  be 
nuch  like  that  of  Musk  or  Civet.  The  Glavi  it  felf  was  feated  between^*-  *^'' 
he  Skin,  and  fome  Part  of  the  tannkulns  camofns  :  For  in  the  Middle  of 
hat  Part  or  Surface,  which  refpefted  the  Back, 'twas  hare,  and  not  covered 
vith  that  Mvfcle^  but  only  the  Edges  of  it  tnclofed  wuhio  it  5  fo  that,  in 
aking  off  the  Skin,  the  Glaftd  too,  as  1  have.obftrved,  could  not  eafily  e- 
cape,  but  go  with  it.  However,  this  Mufde  may  beafllljUng;  to  ir,  by  its 
Contraftions,  in  preflTing  out  of  its  Liquor,  as  the  Spbin3er/^ufcle  is  tp 
[hofe  Scent  Bags^  phc^d  at  the  Extfeam  of  the  £e3umoi'  ofhtt  Amipa\s. 
This  Gland  yvzs  corglowerated^  or  n?ade  up  of 'feveral  ihinur^.  and  imall 
«^hite  Glandules y  it  had  no  confiderable  Cjjlisi^cf  Cavity  witliin/j  hiutJilw 
the  Pancreas  or  Salivatcry  Glands^  it  had  ^hnnddv/QQ.of  Secretory  DsiSiusj^ 
vhich  terminating  at  lalt  in  one,  dilcharged  its  feparat^djujcp^  by  a  cpm* 
non  Orifice.  '  .  -^ ....  • 

This  Orifce,  having  fometbing  of  a  Refemblance  of  a.  T^vd^-h^s  impOi- 


lave  been  as  uuhappy,  in  delivering  altogether  as  abfurd,'  'atid  ^extravagsmr 
!Donje£lures  about  it.  ,      (    •  ,       . 

But.  there  is  nothing  I  can  parallel  this  Gland  wUb,  piorp  than  thq|e  (cent  piot»,  Nat. 
iagfiy  or  Scent  Gl^nds^  i  have  formerly  mention^ '^a  beinjotbef.  Animals,  Hmoxfcrd. 
This  i  firlt  took  notice  of  in  Rlecats^  in  which,  jiiff  at  the  Extream  of  the    *'^" 
f?f£F£rm,  .were  placed  2  fiags  fill'd  wnh^cra^fi  zni,  vri^iifij  fijp^^  wliofe 
Ff/Vtwas  fb  very  great,  thai  I  ccxjldn^r  WeU  endt^f  Vt|}e..|(  till  I  had 

-emoved  them,  ^.  and  then  the  *uhvfQrS^ay.Te^^  '.vfery  inoff^nfiVe*.'  The 
am^  I  havQt  obfetA^^d  in  .abundaic^  of  other  Animals  •,  as  1^  all '  the  Pole- 
atJdnd^  in  oiu confimpn C<ifx ^  ifi  a  Lyon^^xi^pog^j^^m  a  fo;c,  Cj^c.  ;,  Tho^ 
3ags  in  the  0i^Vt  (7^,  .ox  H)4wsrtf  jO^ori/^a^^e  npih'ing  biat  the.iame'5  as  a^e 
ikewift  \hoi^  oi,  ^  MujlLquct^)m^r\x\o^  they,  ate  not  iihe.2>/i-  vid.  ?o^. 

:les  of  that  Anipsil,  for  having  ieient^  Skins  |ie^^  iiiTown,  dii)d  xhofs' AfusL  5*  ^^11. 
'od^^'l  find  them  tp'be  only  thek  Scent  bc^s..,  to  ih^Cafioreum  we^  have  in 
>ur  Shopjs  is  not  tli  Stones  of  a  Btver^  as  foriperjly  jeputed,  but  of  the 
Snoe  Nature  akpgethet, with  our  iSc^n^  JS^j^^^^   ,~      '  o  :^  ^  —        1  '.    S.'cvi" 
'   •  '  '       *\  And 
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And  indeed  in  moft  fpecies  of  JnimaJs  there  may  be  obferved  ibmerhing 
the  fame,  or  analogous  to  it,  which  gives  them  their  peculiar  Festers^  or 
SmeBs^  Thus  I  have  obferved  in  Reptiles^  as  in  the  Rattle- SnaJie^  in  Vipers^ 
in  our  common  Suake^fSfc.  cwo  long  Bags  in  the  Tail^  which  empty  their 
foetid  Liouor,  near  the  Verge  of  the  ReSum.  But  in  all  Animals,  I  find 
not  theft  bags  or  Glands  feated  here,  but  in  fome,  in  different  pans  of  the 
Body:  In  Foir/ and  WrA,  in  the /?wwpj  you  will  meet  with  two  Glands, 
which  have  5  ffpw,  or  Secretory  DitSus^  artfing.  on  the  Top  of  it,  above 
the  Surface  of  the  Skin,  which  difcharges  a  focrid  Liquor.  1  find  tfcefe 
Glands  the  largeft  in  Geefe  and  Duck  Khtd^  which  ule  the  Water ;  and 
any  one  at  the  Table,  by  rafting,  may  j^rceive  in  a  Duck  how  ftrong  fcent- 
ei  they  be.  In  Turkeys  'tts  lefs  glandulous,  but  they  have  a  larger  Cjfiis 
within.  In  the  Oftridge  indeed,  I  did  not  obfere  it  on  the  Rump^  but 
Ibmething  higher  on  the  Back,  where  it  made  two  Bunchings  our,  and  un- 
der  the  ^kin  1  found  a  Cyfih  fiU'd  with  a  concreted  yellowifh  Juice.  This 
femethiiig  approached  near  the  pla<:e  where  was  feated  the  GImd  in  our 
ilkxko'bv^^  which  I  call  the  5cewt-G/^i,  and  ii  yielding  fo  grateful  a  Per- 
fume, (  for  foMc  wab  felteemed  by  tnyftff^and  feveral  others  whofraeltit) 
-ftom  ir,  I  hate'iiamed  it,  the  Mexico^  Mttskhrg.  But  this  is  remarkable, 
Iftart  as  cur  ^Mvskboghis its  Scent  Gland  feated  on  the  Back,  fo  the  GazeUa, 
bt  MttshDeer^hzs  hi^  Musk  bag  on  the  Belly,  near  the  Umbiiicus.  Every  occ 
<ibferves  ivhar  ,^n  horrid  Stink  the  Urine  of  Ofjr  will  malie  where  it 
Ifghfe  ^  perhaps  in  rendring  their  Urfne,  at  the  fame  time  they  may  emp- 
ty their  Scept  bags  feated  at  the  ReSum^  which  mixing  with  ir,  in  a  great 
Ivleallire, -may  give  it  its  ftrong  Fcstor.  So  the  fame  oiRats^  of  Mice^  of 
a  Fcx  when  hunted,  ^c. 

No  AutJior  indeed  has  called  the  Scent  of  this  Jtttmal  a  Perfume  § 
Oh  the  contilary,  they  have  all  branded  it  as  a  Stink  :  But  even  the 
Beft"  Perfbines  fometimes  make  the  greateft  Stinks  Civet^  nay  Musk  it 
felf,  when  frefli  and  green,  and  in  large  Quantities,  are  no  ways  agree- 
aWe,  but  very  oflfetifive  to  the  Smell,  as  many  have  obferved  :  And 
what  is  more  too,  fuch  as  Jmbergreafe  at  the  f  irft,  as  GuB.  Pifo  Afiuies 

MS. 

•  Our  Tajaat  therefore^  when    vobng,  and  when  but  a  imall  Quandty 
t)f  this  Liquoif  is  fepmtcd  by  tins  Glatid;  may  afford  but  little  or  no 
'Scent^  and   Fainps,  till  they  are  well  Grown,  do   not  much  ftink  ^  but 
afterwards,    when    \h  great  Plenty,  tids  Juice  is  voided,  by   Its  Co^- 
t>uftTfefs,'*and  beln^   thin   atid  fluid,  and   fb  more  Vapcurable,    \t   may 
Ifrike  our  Organs  with  fuch  brisk  and  iitmble  Strokes,  as  to   Create  a 
Pain;  wheteis  a' more  leifaftfely.  Appulfe  of  it's  Particles  from  a  Idf«r, 
and  concreted    Body,  may  give  a  rfeaftre.     So  oth*  Tafacu^  whfett   this 
Cland  does  very  liberally  difchaige  its  Lrquor,  wBylx  thought  to  fttnk  j 
and  yet  this  Stink  ;in  Time  may  become  a  Perfume.   Thus  that  fietid  LfjKr 
in  the  Scent-bags  of  a  JFeefil^  having  formerly  ^put  it  on  a  Paper,  and 
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tept  it  a  lircle  while,  afforded  me  a  plea  fan t  Smell.  Why  therefore  we  pet- 
:eived  no  Stink  ac  firft,  upon  the  DilTedion  of  this  Gland^  but  rather  9 
weec  and  pleafant  Smell,  (if  it  is  otherwife  in  the  Countries, where  they 
jreed, )  this  may  be  the  Reafcn,  becaufe  it  had  been  dead  fome  Days,  before 

examined  this  Part,  and  then  i  found  but  a  fmall  Quantity  of  an  incrafla- 
ed  Liquor  there  ^  tho'  I  mult  acknowledge,  that  I  was  informed,  that  when 
t  was  alive,  it  was  obferved  by  the  Family  where  'twas  kept,  that  where^ 
iver  it  went  it  left  a  good  Perfume  behind  it.  This  I  am  fure  of  that  when 
twas'dead^and  obferved  by  me,  and  (ever al  others,  it  yielded  a. fragrant 
me^  which  I  think  is  (ufficient  to  juftify,  or  at  leaft  to  excufe  the  Name 
have  given  it. 

We  further  obferved,  that  the  Cranium  feem'd  entire,  without  Sutures  : 
"romthe  Nofe  to  the  End  of  the  Pole,  8i  Inches.  Here  the  CramumgtQw 
^ry  ntxrrow^  and  then  did  fpead  it  (elf  again  Triangularvife^  and  behind 
nade  a  large  Hollow  where  it  refpe£led  the  Back,  and  where  were  iniert- 
;d  ftrong  Mvfclcs^  and  the  Ligament  from  the  Back^  I  formerly  mentioned, 
)y  which  Means  the  Head  is  fo  kept  ftraight  up,  that  when  Alive  be  feemed 
0  have  but  a  very  (horr,  if  any  Neck  at  all.  The  Porus  Judhorius^  oc 
?affage  to  the  Ear,  was  fomething  Remarkable^  being  placed  near  the  fo/#. 
n  the  vpper  Jaw  before  were  four  Teeth,  or  Incijores^  a  little  further,  was  ^ 
)Iaced  a  large  fiat  Tusk,  fliarp  Edged,  and  fianding  outwards  \  and  be*- 
rond  that,  of  each  Side,  fix  Double  Teeth,  or  Molares.  The  hwer  Jaig^ 
viS  6\-  Inches  long,  li  broad  at  the  firft  double  Toorh,  of  which  there  were 
J  of  each  Side.  The  Bone  of  the  hwer  Jaw  here,  from  i\\t  Denies  Molares 
o  the  Inez/ores^  fiemM  fpongy  and  curious  5  and  the  Tusks  in  this  Jaw 
vere  Rotted  outj  as  were  one  or  two  of  the /waybrej,  which  in  all  were  a- 
>out  four. 

There  were  7  Vertebra  of  the  Neck,  which  mealured  in  Length  4^  Inches  5 
The  firft  or  Atlas^  had  two  broad  tranfverfe  Procejes^  but  no  Spine  j  The  '^'  **^* 
econd  had  a  broad  large  Spine,  the  gi,  4r&,  $th^  had  no  Spines,  the  6tb^ 
ind  -jth,  had  large  Acute  ones.  There  were  19  Vertebra  of  the  Back  $  the 
ipines  ofthtfirfi,  2d.  and  9^,  were  about  %  Inches  long,  but  they  gradually 
Recreated,  as  they  Approched  the  Tail.  Th^frjl  Vertebra  of  the  Os  CoccU 
fj,  was  2  Inches  long,  but  I  thought,  that  at  firfl:  it  might  have  been  feve- 
al,  though  now  it  was  but  one  Bone.  There  were  about  6  Vertebra  more, 
vhich  ran  no  farther  than  the  Extent  of  the  Os  If  chit.  There  were  14 
libs  of  each  Side  5  the  OsStemi  j^im^  out  about  an  Inch  beyond  the  Set- 
ing  on  of  the  firft  Ribs 

The  Scapula  was  5  Inches  long,  the  Os  Femoris  of  the  Fore- foot,  5I  Inches 
ong  5  the  Os  Tibia  of  the  Forefoot,  about  the  fame  Length  in  the  whole  ^ 
mt  from  the  Jundure  with  the  Os  Femoris  co  the  Os  Metatarf,  was  but  4 
^ncbes,  for  from  the  Jundlure  with  the  Thigh  bone,  it  jutted  out  farther,  as  in 
he  Figure.  The  Bones  of  the  Tarfus  were  5,  of  the  Metatarfus  3,  about  1 
^Mches  long*^  the  Bones  of  the  Digit i  %  there  being  ^  to  each  Claw,  and  ? 
31aws  to  each  Fore-foot,  The  Os  Femoris  of  the  hinder  Foot,  was  almolt  6 
^ncbes  long  ^  and  near  its  Juncture  with  the  Os  Tibia  it  had  a  faiali  Bone, 

like 
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Ifke  the  Fatella  in  the  Kftee  of  a  Man.  In  the  Leg  here  were  two  Bancs  $ 
the  Fofile  Majus  and  JMims^  5  Inches  and  a  half  long:  But  this  Panin 
the  Fore-Leg  was  only  a  fingle  Bone,  though  in  a  Dog,  a  Monkej,  and 
fome  other  Animals,  there  are  two  Bones  in  the  Fore  Leg  likewi(e.  Tic 
Oj  Caku  was  aloTott  two  Inches  long  5  and  there  were  four  other  Baoes 
of  the  Tarfm  or  hftep.  The  Metatarfus^  or  Foot^  was  compoftd  of  4  Bones-, 
and  the  two  innermoft  much  the  largeft^  being  2*^  long^  there  were  4 
.     Digiti^  and  in  each  ?  Bones^  whereof  the  lalt  was  covered  with  a  NaiL 

«t  thVyr      Fig.  248.  Reprefents  the  natural  Shape  of  this  Mexico  bog^  aud  the  Line 

gurw.         a,  points  to  the  Scent  Gland. 

S.  'u9  ^'S  ^*9-  The  Sceleton,  a.  the  Fore  Teeth,  *.  the  Tmk,  c  c.  the  Grhiffi, 
or  Aiolaret  i,  the  Lower  Jaw,  e.  that  Part  of  the  Lower  Jaw  which  uras 
Carious.  /,  the  Cranium,  g.  the  Orbit  of  the  Ejre,  b.  the  Parus  AuditoriMs, 
or  Paffige  to  the  Ear,  i.  the  Triangular  Hxpanjion  of  the  Oranium  back- 
wards, k.  the  Vertebra  of  the  Neck,  /  /.  the  Vertebra  of  the  Back  and  Loyns, 
iw.  the  Vertebra  of  the  Os  Coccygis,  n  n  the  Ribs^  0.  the  Protuberant  Bone 
of  tht  Sternum^  p.  the  Scapula,  or  Shoulder  Blade,  q.  the  Oi  ijtifi,  rr.  the 
Oi  Femoris,  or  Thigh  bones,  s.  the  Pjt^J/ii  of  the  hinder  Legs,  t.  the  7iW« 
of  the  Fore  Leg,  v,  zXxxgt  Protuberance  o{  i\\z  Tibia,  w.  the  TfW^,  orA/- 
file  majus  of  the  Hinder  Leg,  x.  the  /v^^/ii  or  Fvfile  minus  of  the  fi/xJ^- 
leg^  jy-  the  Tor/iri  or  Inftep,  on  both  Legs,  z.  the  Calx  or  ^^^,  in  the 
Hinder  Leg,  a,  a  a.  the  Bones  of  the  Metatarfus,  or  Foot,  fi  fi0.  The  i)/irti 
or  Toes,  y  y  y*  the  A^jzVj. 

/>:?.  ayo/  Fig.  2  so.  The  Orifice  of  the  Scent  Gland,  as  it  naturally  appearetl  on  the 
'  Outlide  of  the  Skin  of  the  Back  :  A  little  Space  lound  this  Orifice  was  al- 
010ft  bare  of  Bridles. 

Fig.  ay  I.      Fig.  251.  The  Scent  Gland  itfelf,  which  was  conglomerated. 

Fi£.  ay  a.  Fig.  252.  Moft  oi  the  Vifcera  •,  a,  the  Oefopbagus,  or  Gullet,  b.  the  Fiii 
Ventricle  or  Stomach,  c.  the  2i  Ventricle  or  Stomach,  d  i.  the  Comna  m 
Horns  of  the  2i  Stomach,  tf.  the  ^i  Stomach,/  the  tjloms,ggg.  rb 
Inteftina  Tenuia,  or  fmall  Guts,  hhb.  the  Colon,  i.  the  Cacum,  k.  the  ReSwa 
I  the  Mefenterfi  w  tn.  the  Mefaraick  Veflels,  w.  the  Pancreas,  o,  tk 
Spleen,  p.  the  Liver,  g.  the  DuQus  of  the  Gj//,  from  the  Liver  to  tte 
Duodenum. 

#  _ 

^^-  «J3-  Fig-  255-  The  Omlide  of  the  3  Stomachs,  more  in  their  natural  Sicoa- 
tion  5  a.  the  Gula^  b.  the  firft  Stomach,  0  the  2i  Stomach,  d.  the  ^i  Sto- 
mach, e.  the  Pylorus,  fff.  the  Blood  Veflels. 

^'^-  -54-  Fig.  2^4.  The  Stomach  opened  5  a  the  Oefopbagus,  or  Gtf/^f  *,  the  Entrance 
of  the  Gula,  or  Gullet  into  the  firft  Stomach,  c  c.  the  Infide  of  the  firft  Sto- 
mach, which  was  invefted  with  a  ftrong,  thick,  white.  Pellicle  or  Mem- 
brane, d  d.  the  2d,  Stomach,  e  e.  the  ^d.  Stomach,  in  which  were  remaik- 
able  feveral  Plica  or  Folds.  /   the  Pylorus, 

Fig.  ay  5.  Fig.  25  y.  The  Genital  Parts  and  the  Bladder  :  a.  the  Bladder  of  Urine- 
b,  rhe  Neck  of  the  Bladder^  c  c.  the  Ureters^  d  d.  the  Teftes,  or  Stmes^  e  e.  the 
Vafa  Deferenth,  i  f.  the  VeficuU  Seminales^  vvhich  here  were  Glandnlous. 
— -  X.  the 
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^  the  Caplit  OaBh^khf  wbere  the  FeficuU  Jenmales^  and  Vafa  Deferenth 
smpty  themielves  into  the  Urethra,  b  h  two  GJanduIous  Bodies,  which 
poflibly  may  be  reckoned  the  Proftau.  /\  the  Oriiices,  by  which  thefe  glan- 
lulous  Bodies  eonpty  themielves  into  the  Urethra,  k.  the  Urethra  opened. 
I.  the  PffiM.  m  m.  two  Mufcle$  belonging  to  the  Tpiu.  n  n.  other  Murdes 
iflifting  to  the  ianoc. 

Fig.  256,  The  Heart,  and  the  Aveurifmata  of  the  jfrteria  Aorta^  or  great  J^.  2 j;^^ 
Artfty  I  a  the  Heart,  h  b  the  Afcending  Branches  of  the  great\rfitfiy,  c.  the 
leiceodii^  Trunk  of  ihe great  Artery^  d,  the  firft  ^newifma  or  Diftenticn,  of 
he  great  Artery  open,  to  (hew  its  ieveral  Cells  within,  e.  a  flreightning  of  the 
Artery  ^gaiD,  /.  the  ni  Aveurifma  opcred  likewife.  g.  the  jd  or  Imalleff  ^fr»- 
ijina^  b  hb.  the  Iliac  Branches  of  the  great  Artery, 

CIX.  This  Animal,  which  was  brought  alive  from  Virginia^   has  many  The  Aoato- 
Manoes  given  it  by  different  Authors  and  generally  by    the  Ettglifi   it  isSpt^u"by 
:aHed  Opofum^  or  Poffiim.    In  Latin  it  is  named  SimiVuIpa^  and  VM^'Sjmiay^r.f.ryfaa^ 
IS  if  it  were  of  a  middle  Nature,  between  a  Fox  and  an  Ape.    But  I  think  a  "j^^f'^'ij^* 
Deoomination  might  be  befi  given  it,   from  that  particular  wherein  *tis 
noft  diftinguifhable  from  all  other  Animals )  which  is  that  remarkable 
^ouch,  or  Aiarfupium  it  has  in  the  Belly,  into  which,  upon  any  occafion  of 
Danger,  it  can  receive  its  young  ^  whence  it  may  properly  be  named,  JUar^ 
iipiale  Amerkanum :  And  I  am  apt  to  think  it  may  be  reduced  to  the  Vermin 
Und. 

It  nieafttred  from  the  Extremity  of  the  Nofe  to  the  Tip  nf  the  Tail^  3 1  In- 
bes^  the  length  of  the  Head  was  6  Inches^  the  Tail  was  one  Foot  long,  the 
)ieck  and  the  Body  was  the  Comp!ent  of  the  firft  Dimenfion,  the  Girth  of 
he  Body  now  dead,  was  154-  Inches-^  when  alive  and  well,  it  feemed  much 
bicker.  The  Fore  Legs  were  6  Inches  long,  the  Hinder  Legs  but'  44.  Inches. 
The  Girth  of  the  TjiV,  near  the  Root^  was  3  Inches  near  the  Tip  but  one 
fncb.  The  Head  aboutthe  Ears  was  largeft,  meafuring  on  the  Fore^head, 
rom  one  Ear  to  the  other,  9  Inches  •,  thence  gradually  tapering  towards  the 
Vo/^,  and  more  reiembling  that  of  a  Pig  than  a  Fox  The  Apertures 
^f  the  Eye  lids  were  not  Horizontal^  but  lying  in  a  ftreight  Line  from  the  Ears 
o  the\^^,  and  not  large.  The  Ears  were  about  an  Inch  and  an  half  long, 
lot  (harp,  but  of  a  roundifti  Figure.  The  RiSus  of  her  Mouth,  from  the  ;, 
corner,  on  one  fide,  ro  the  end  of  the  Nofe,  meafured  24,  Inches. 

The  Fore  feet  had  5;  long  Claws  or  Fingers,  equally  ranging  with  one  ano- 
her,  and  a  hooked  Nail  at  the  End  of  each  Finger.  The  Hinder  feet  had  4 
Mngers  armed  with  hooked  Nails,  and  a  perfcQ  Tbnmb^  fet  off  at  a  Diftance 
rom  the  Range  of  the  other  Fingers,  and  as  in  a  humau  Body^  this  Thumb 
vas  (hotter  than  the  other  Fingers,  and  had  not  a  hooked  or  curved  promt- 
lent  Nail^  but  a  tender  fiat  one.  This  Contrivance  of  the  Legs,  Feer,  and 
^ails,  feems  very  advantageous  to  this  Animal  in  climbing  up  Trees  (which 
t  does  very  nimbly)  for  preying  upon  Birds,  which  it  is  mow  fond  of  j  tho' 
t  eats  other  things  too.  Thefe  Fingers,  Toes,  or  Claws  were  naked,  with* 
>ut  Hair^  the  Skin  looking  of  a  reddifh  Colour  here. 

Vol.  II.  U  u  u  u  a  They 
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thef  were  about  an  Inch  k>6g,  Md  tlie  Thnmlrt  afowft  »  long.  Ik 
Palms  of  all,  efpecially  if  dilated,  as  it  does  in  cUtiibing,  vrete  large;  biic 
fo  conaived^  is  to  be  able  co  be  contracted,  as  in  Walking,  hnt^  thm  dqf 
^igbt  here  be  better  fecured  from  Ifjurj^  I  iiod  at  the  fitting  oe  <^  each 
Toe,  in  the  t'alms,  a  protuberant,  flefhjr  and  afhnoft  carriUtgiados  iod/: 
« Iq  Feeding  it  filf,  Lt  makes  ufe  of  the  Fore-feet  in  bringing  the  Food  to  in 
Mouthy  asaotbe  M&nlej  and  Sqmrteliind.  ThtTril¥its  witlM>«t  Rur^ 
(only  for  a  little  Way  near  the  fetting  onj  and  tapering  from  the  Sm  to- 
wards the  Tip  was  Covered  with  a  Regular  Order  of  finall  wfaatifl]  Scaksj 
which  (or  the  mod  Part  were  oblongilh  Hexagons,  between  each  of  which 
one  might  obferve  a  little  Slin  or  MembtMe^  in  which  they  are  fiired.  Tk 
Colour  of  thefe  Scales  makes  the  Tail  to  appear  WhkiSi,  rfao'  the  SIm  firai 
9f  a. darker  Colour^ 

The  Ears  were  alio  bare,  and  without  Bait  ^  And,  altiioagb  ibft  aod 
ilender^and  in  Colour  and  Subftance  almoft  refembling  the  Memb^atie  of  a 
Bai;^%  Pifig^  yet  they  were  &t^  and  of  4n  oval  Figure.  I  coniA  sot  pap 
ceive  that  cartilaginous  Body^  which  ufdaily  is  to  1>e  met  wiiti  in  the  Sun* 
dure  of  this  Parr,  fo  that,  if  it  did  at  all  enjoy  ^Cariiit^e^  'twas  at  leaft  mucl 
finer  than  in  moft  other  Animals.  The  (!(mcha  or  Palfitge  to  tke  fbnu  jh- 
iiiariuh^  was  very  c^cious.  But  'twas  obfirved,  that,  when  our  SvbjeA 
httan  to  now  iU,  the  Vef  ge  oi  Rime  of  the  otrtwad  Ear  leened  to  becriuh 
ped  \  and,  when  it  dyed,  t!b  be  fb  (htlvdrd,  as  if  burst  trp,  not  WM^a 
finoorh,.  but  ajagged  Edge. 

thei^^  Jw  iVas  fojiitiwAat  Ibng^r  ihtti  the  ir;ri^,  ^  ^9ofli9b  were 
targei  the  ^yes  black,  foaall,  vivid,  an&  exetted,  when  alire;  w>m  deal 
fery  much  futik.    The  Keck  was  (hort,  a;nd  the  Breaft  btoad:     It  hii 
Mnpofihys  like  a  Cm.    The  Fur  upou  the  !Paoe' was  fh<intr  dna-wKker  tfai 
the  reft  of  the  Body  \  on  tl^e  Back  srnd  Sides  It  Vva$iaf  an  AI!iCeile«« 
daiMpled  with  black.  Hair  In  Ipots,  iifterffliat  Whh  white,  efpedaff^y  «  tt 
Back^.  on  the 'Belly  'twas  more  of  an  Amber  Colour.    Md  of  a  darker  oo  ik 
Legs.    The  longeft  Hairs,  which  were  itronger  afnd  ocmrfer  than  Ae  fd, 
measured  i  Inches  ^  being  white  towards  the^nds,  bntpeAaps  the  Firnn; 
vary  in.  different  SubJeSs. 
At  the  Betiom  of  the  BeUy^  in  the  middle;,  between  the  two  ^trd^Lep^ 
Bi.2$p^  vve  obferved  a  6/it  or  Aperture,  moderately  extended  about  2  Inctes  loBg-, 
capable  of  a  larger  Exterifion,-by  dilating  it  with  ones  Fingers,  eveo  wtaea 
it  is  alive.    It^n  ib  exa£!ly  clofe  and  contrad  it,  that  the^ye  dees  not 
Bfxa5  7>  readily  difcover  it.    On  each  fide  of  this  Aperturertrere  is  a  RedB|flkalWi 
of  the  Skin  inwards,  which  forms  a  Harry  Bag :  But  the  Hairs  liere  oeib 
thinly  fet,  that  almoft  every  whigre  you  may  obferve  the  Skin.    All  Ai- 
thors  agree,  that  the  ule  of  this  5^^  Foueb  dt  Mat^ft^hm^  isYor  tkefto- 
fervation  of  the  young  Ones,  and  fecuring  them  upon  amy  Oecafioe  ef 
TT     /    Danger :  And  the  Defign  of  Nature  is  admirable  In  forming  and  adapcsc 
•"^*  ^    '  ihis  Part  fo  fuitably  to  tliat  End.    There  are  twotemarfcaUeftroogifaw 
'^  '^-   not  to  be  met  within  any  dther  Skeleton^  which  from  their  Office  1  olre  | 
.Leave  to  call  Ojfa  Mxrfmalia^  or  Janlmes  Mnfs^.  Thefe  Bones  tiefc  I 
^  ftfleaedl 


ttri.Aey  toachfed  one  ariotter,  juft  at  fctte  CoaUtM  oftht  Sonei  that  fortri"^- 
lie  Op  PUMsi  the  other  Ettreraes  of  thefe  ftonei  t^ere  fo  diftant  iioth  6ne 
iflotfier,  t"fcat  ii  mea^red  24.  /Acts*.  The  Biiis  of  tliefe  Bone?,  infljefe  joiiied 
Of  the  Ufi  Btbis,  was  7  tfich  brb^d,  having  2  Heads,  the  farger  lying  lieat 
he  Coalition  of  the  Ojfa  Btdfh  and  the  lefler  toofrards  the  0*  Coxendicisi 
laving  hi  the  Middle  a  &nui  imo  which  was  feteived  <i  Protuberance  of  ihh 
Wj  Pubis.  By  this  Contrivance  it  appears,  there  can  be  no  Motjlon  of  theft 
foues^  neare^  Or  farcber  ftotH  one  another,'  btit  that  tliey  ihdft  ftatid  ihtriy^ 
li  a^  equal  Dl((ancd:  Nor  did  t,  upon  Triit,  find  it  dtberv^ife;  ^ut  oBftrv'd 
h^y  v^efe  dipable  of  a  lilnall  /loH<})t  inwards,  towards  thfi^ih.  a'ndoutWai^s 
'rdrii  it.  Tbefe  J5o)»«i,  jTs  they  affcended  ttoni  the  Oi  M*;  %te^  Shnde^A-y- 
ieing  dbout  tb<^  ^Ctf<fi/i^  but  ^  of  in  i»ci&  broad :  iiid  ih^  we^ii  each  2  At- 
iex,  long,  to  t^ei^  B6ne$  there  were  belfowed  4  PaPit^  bf  i^fiM^  afnd 
here  Was  another  Pair  that  dfd  rtiri  over  them,  to  whic%  thefb  Bbi^^£d 
jerfofih  the  Offite  bl^  a  Trotft/tf-r.    The  firft  P«r  otKHtfchs  {U.  mi^jhjf 

Elate  to  be  difre£le(il  qpon  the  Pronation  of.  the  Animal,  and  wbitff ftbthP 
s  Figure  f  (hall  cair  TriargiMis)  arifes  fiefhif  ^btii  tfi^^fiole  L6h^tfi'6J^he 
nre^nlt  l^db^  of  tMe  fiioiies,  ihi  ihTerted  th^ir  o#ofitii.  Tfimhoh^km 
)fth6  Hi^a,  oi  JpetWe  oi  tU  Mirfiipkih.  Qlider  Pih  of  tfieffi  Maffcl^ 
h  a'dothd*,  6r  a'  2i  Pair,  flat  a'nd  thfn,  hai'irig  their  Origin  ftoni  the  opipet 
[iti  df  t^e  tnternaf  Side'  of  the  Oj/a  liiarn^aUa,  arid  tnfifTtittl  thsii  dpibbfite 
rendd^s  a  little  abdve  tli'e  tetidobS  of  i!h^  ibhiier  Moftles.  The  Teiit 
rence  or  dlfe^toh  of  tUe  f4^MW  fil>rii  d(  tfi\%  fzft,  hi  Refotiori  ioiht 
\m  HMdk  i  Decuflatldh.  The  tKird'  Pair  of  Maftles,-  H^  (fi^  mS  Ndtici 
>f,  had  tlieif  Rife  frdih.th'(i  Fbreda'rt  of  the  Bafisof  tlidle  Bbhei  Wltefe  tHfe* 
i^li^-e  jbth^d  to  ^h'e.Oi  Puiis,  and'  mii  all^H^fd^  niiifted  in^d  m  iTm* 
ikera  of  ilU  Tliiigh-bdn-e.  tjife  Fdurth'  ?i\t  idaifife  ffbih  th*ext^' "* 
;ta^  of  .^Hefe^onef  oeaftJi^'^alls,  and  ate  InTerfed  ih^d'ttieFof^Part  of 
"Bigb.B67ie  ntii  t^e  Middle.  The  Uft  Pair  of /itfc&Mrifel  mdi'e  iihth(  , 
t'diy  from  tlie  Marjuglitm  oi  Pouch  it  felf.  For  fpreading  their  MuffciHar 
ihres  all  over  this  Bs^,  as,  they  iflae  from  it*,  hf  Joynfng  tHelt  Fibres  to- 
;^tfier,.  they  more  reniarkality  forma  &)Ud  Mftte,  which  dfeich  Side"  pal'- 
rng  over  the  middle  of  theie  Bdne^,  {i.e.  iii  thi^  Pirdhb  .PofA]i>e  Wfe  are  dif- 
^atng  it)  at'rengA'  wffe  intefted'  intb  the  Spiyie  df  t^ii  OsfUH.  Thfe^  m6 
rft  <)f  thefe  •  Mpftles  muft  lerve ,  towards  the  Dilation  or  opening  this 
rSatlapifim'  or  popch  ^  Fof  t'h'efe  BbiieS  are  ^  Fulcfment  of  Ba^s  ^  ilheir 
ftticaTation  will  liot  admit  of  ^  Con6'a{lion  Ihw^fd^  or  riearei^  to  orle 
noth^^.  whetefone^  when. the  firft  and  fecgnd  Pair  of .  Mufcles  ^^ot 
OQ^a£^.  tlK»  muff  pe^ffimy  Qtieh  tipihtt  theMdath  of -^  Mar- 
lipium  dr.  ?duc£  '  The  thW  jfifd  tou^wfufi  of  ttefe  Mufti*  m#y'ft?^ 
i  ^xtjsnd^  t$e(eQohes  outward  ;  fo  that,  ivteb  tfiis  Animal-  llaifg^.  b>  lis 
ail  Casitdbesfrequeritlyjtfife  w-^igfit  of  thK  F^riri-iif  thiJf  Pdua?  fi^  tWs 
letinar  will  not  prels  fo  much  upon  the  inward  Vifcara,    The  Fifttif  and 
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laft  Pair,  as  they  tnay  ferve  to  Dilate  the  Capacity  of  the  Pooch  ft  iel(  fo 
likewtfe  may  ferve  the  better  to  furpend  its  Welghr,  when   the  Aniooal  b 
prono  Capiu ,  and  if  it  gravitates  too  much,  they  may  retraQ  it  up^  and  tbe 
eafier,  becaufe,  pafling  over  thefe  Bones  like  a  Pulley,  their  Force  is  more  Acg- 
roented.    The.^»r<jff<}»j^totheir  Mufclcsis  the  SpinSer  marfupU^  an  OvalSe- 
ries  of  ftrong  Flefhy  Fibres,  which  ferve  to  conftringe  and  clofe  the  Orifee 
of  the  Pouch  5  which  it  does  16  perft^ly,  fas  I  have  already  obferved)  ibc 
one  would  think  the  Skin  here  not  to  be  flit. 
«.2S9.     "^^^  Pouchy  or  Marfuphm  it  felf,  was  a  membranous  Body^  not  very  tlihi 
^  though  conGfting  of  fcveral  Coats :  And  is  to  be  reduced  into  the  Clafiof 

the  Veficulous  Parts  of  the  Body  $  which  according  to  my  Notion  are 
Part  Muicles^  Part  Glands  ^  and  do  perform  the  Office  of  both  Motion  and 
Secretion.  For  the  Concave  or  Hollow  of  this  Pouch  (as  I  have  remaA- 
cA)  was  fomewhat  Hairy,  and  at  feveral  Places  I  could  obferve  tlxm 
Matted  or  Cling'd  together  by  a  yellowifh  Subitance,  which  did  Ofze 
out  of  the  Cutaneous  Glands  there  ^  as  under  the  Arm  pits  of  a  Man, 
Obferved. 

This  Liquor,  thus  emptied  into  the  Pouch  from  the  Gland uloos  Coat,  I 
found  was  ftrong-fcented,  and  had  more  of  the  peculiar  Fator  of  this  Aiu- 
mal,  than  any  Part  befides:  Being  no  ways  grateful,  but  unpleafaat  to  rise 
Smell  I  as  has  b^n  obferved  of  this  Creature  when  alive.  Bar^  after  the 
Skin  with  the  Pouch  had  been  kept  tor  fome  days,  and  was  growiFdry,  I 
found  fo  great  an  Alteration  here  in  the  Smell,  that  what  before  vras  fi>  difi- 
greeable,  now  was  become  a  perfe£l  Perfume^  Md  fmelt  altogether  like  JUml-^ 
which  made  me  caU  to  Mind  what  formerly  I  had  Remarked  of  thefe  &ert 
Bags  in  other  Animals*  And  I  am  apt  to  think  that  'twas  by  Removing  this 
Vid.CapiJ'^^M^  w^h^'  than  taking  away  the  Kidneys,  that  thefe  Animals  are  made 
jtfsJ  Edible,  which  otherwife  ftink  fo  much,  that  the  Barbarous  Nations  itfc£ 
them,  as  cut  of  Lerius  Job.  Fabcf  ta^es  Notice  5  for  I  could  not  Ihiellk 
the  Kidnefs^  or  Fat  about  them,  any  thing  ungrateful  or  iU-lcented,  Tto 
Mnfupium  had  likewife  a  Mufcular  Coat,  befides  feveral  other  Mulcles  b^ 
flowed  upon  it,  which  we  have  obferved  already  that  gave  it  Motion.  It  bad 
likewife  a  Vafcular  Coat  too,  being  plentifully  irrigated  with  Blood  VeflHri 
efpecially  by  two  large  Branches^  that  came  itom  the  upper  Parr  of 
the  Thorax^  and  might  be  reckoned  the  Mammarta^  as  they  are  fly  led  m  odn 

\  Animals.  . 

This  Pouch  was  fafiened  by  feveral  Membranes  to  the  Mulcles  of  tie 
Jbiomen  and  the  Skin,  but  fo  as  1  could  feparate  it  for  the  mofi  Paurt  wiih 

my  Fingers.  n  ^    ^        1        ^     . 

In  this  Marfupium^  or  Pouch,  moft  Authors  place  tbe  Mamnut^  or 
Teat%.  ^  and  they  tell  very  odd  Stoiies  about  them .:  But  lipon  wrfaac  Oh- 
fervation  I  could  make,  I  did  hot  find'  ^ny  Teats  here  5  nor  indeed  ccrnM 
I  find  them  in  the  outward  Skin,  as  is  ufual.in  other  multiparoas  Ani* 
mals» 


(  88s  ) 

Poffibl/  this  Sabjefl  never  had  a  Litter,  fo  for  want  of  drawing  thejr 
might  be  left,  fb  as  to  Efcape  our  View.  The  Male  alfb,  ('if  we  may  be- 
lieve Pifo^  or  the  Author  of  the  Prefent  State  of  hh  Majeftfs  Territories  in 
dmerica^  has  fuch  another  Purfe  under  his  Belly,  and  takes  his  Twtn  to  carry 
:he  Ycung  ones,  to  eafe  the  Female. 

This  Contrivance  of  Nature  for  Securing  the  Young  ones  from  any  dan- 
^r,  till  they  are  able  to  fhifr  for  themlelves,  I  think  is  not  to  be  Pa- 
'allePd  in  any  Species  of  Animals,  at  leaft  of  the  ^adrvped  Kindy  be- 
Sdes 

C^ianus  indeed,  in  his  Excellent  Poem  of  Fifties,  tells  us  of  the  Dog-  ^^^^^^ 
Fi^,  that  upon  any  Storm,  or  Danger  if  purfued,  the  Young  ones  run  into  '  ** 
he  Mothers  Betty^  and  when  the  Fright  and  Dinger  is  over,  they  come  out 
[gain  ;  he  alfb  inftances  the  fame  care  in  the  Squatina  and  the  Glaucus^  tho' 
hefe  receive  their  Young  into  different  Receptacles :  But  if  there  be  any 
rrutb  in  thefe  Stories,  'tis  requifite  that  it  were  confirmed  by  more  Evident 
'roof  and  Oblervation. 

In  the  Thorax  of  the  Poffum^  I  obferved  that  the  Lungs  had  ;  Lobes  on 
»ne  fide,  and  but  one  on  the  other :  But  this  One  was  as  large  as  the  other 
Three.  They  were  foft  and  Spongy  and  eafily  Dilated  and  large,  propor* 
ionably  to  the  Animal.  The  Heart  was  included  in  a  tericardittm  \  as  ufu- 
1,  but  the  Heart  it  felf  I  thought  proportionably  larger,  in  refpe^  to  the 
»ulk  of  the  Body,  than  is  commonly,  nor  was  it's  Cone  fo  (harp,  but  ra* 
her  more  Obtufe.  It  had  two  Auricles  and  two  Ventricles  About  the  Throat 
here  were  large  GlanduU  MaxiUawes^  the  Tongue  was  a  little  above  3  Inches 
ong,  and  about  |  of  an  Inch  broad  $  'twas.  Rough,  having  Protuberas- 
ts  whole  Points  looked  inwards  \  the  Voice,  or  Noiie  it  made,  was  a  little 
irowling. 

The  Abdomen^  or  Bellj^  was  divided  from  the  Thorax^  or  Breaft^  by  a  large, 
Irong,  ilefhy  Diaphragm :  For  the  Compafs  of  the  Thorax  in  this  place  was 
ery  great  and  large,  which  might  be  readied  fo  the  more,  by  Reafi)n  it  of- 
en  hangs  by  it's  Tally  and,  when  it  does  fo,  the  Vifcera  in.  the  Abdomen  c^tit 
mt  prefs  upon  it. 

The  Ventricle  or  Stomach  fomething  rcfembled  the  Figure  of  a  Half  Moon  v\g.26i.9X^ 
s  afually  :  But  the  two  Orifices  of  the  Gula  and  ^lorus  were  placed  lb  near 
tne  another,  that  they  feemed  to  touch  or  meet^  and,  when  I  opened  the 
"tomacby  I  found  only  a  very  flender  Jfibmusy  or  VaB  paired  them.  Thefe 
)rifices  were  inferred  almolt  in  the  middle  of  the  upper  part,  but  more 
iciining  towards  that,  that  refpe£ls  the  Duodenum.  It  appeared  but  Irrnll^ 
ting  much  contracted  •,  for  it  had  not  eaten  any  thing  for  fome  Days ;  it 
fieatoed  about*  3I  Inches  in  length,,  and  about  2  locfaes  in  Depth.  The 
rufa,  which  conveys  the  Food  into  tht.  Stomachy  confifred  olftlDiig  Mef^ 
nUr  Fibres,  and  was  in  all  about  9  Itiches  in  lengths ,  The  Pylorus^  that  car- 
ies  out,  feem'd  to  have  its  PaiTage  free  and  open,  without  that  Annular  Con- 
fi&jon^  or  Valvey  as  in  moft  other  Animals  ^  though  here  we.  obferved  a  lar* 
er  Body  of  Mufcular  Fibres^  than  in  other  Inteftines. 

At: 


(  88^  ) 

At  tnt  fife  I  eMefved  a  Pnforatioyi^  or  Hole  tfarovgh,  about  the  bigneft 
fig.  261.  c.^  ^^  iJfiitAary  ^ea^  arid  ftuad.    That  this  was  occafioned  by  an  ZZ/e^rbeie; 
I  ftainlv  petceWed  bjr  the  Lips  ot  Edges,  which  were  not  frefh,  but  fttdan 
Vlceratei  Matter  about  them  ^  and  this,  wicte)Rt  doubt,  was  ibe  Octifite 
cf  \i9  Death  i  for  it  had  fallefl  from  us  Food,  and  bad  Pined  away  for  fome 
Tima   before,  and  by  its  uneafy  Motion  made  ics  keeper  fafpe£(,  it  M 
iWallowM  fomethirig  that  ftuek  in  its  Throaty  or  iRJued  its   Stomach.   K 
like  Accident  I  have  three  times  met  with  in  the  DifTeaion  of  Human  BeSu. 
Felbap^  fetne  of  the  Ghnis  in  the  Stomach  (ftich  as  Bayerns  ^nd  DK  Qrem 
^^io!**  ^^fc'ibc  in   the  hfeJUncs  (being  become  Seropbuhns^  or  Steat(m<A&ms^  migit 
^''^  ^  *      hnpojhmute^  and   (b  Ctrrode  the  C^dTi  of  the  Sumach^  and  Cauft  this  ^a;;^ 
conparattve  rtffion :  Arid  the  rather  I'  am  of  itAi  Opinion,  beeaufe  I  found  in  other  Pk- 
^(^d!  a^  «$  of  the  Stomach  thtfe  Chtnds  very  large  and  Steato)tat(mi  5  though  nttth 
Cuts.        rally  tbey  are  bat  fmall  and  often  not  Obferted.    Where  there  h  a  Pafiratm 
of  the  Stomach  upon  an  Inflammation^  and  upon  that  an  FnyofibmkatgoK^  tfacK 
the  Foramen  is  hrgci'  and  not  regular  $  as  reniafftably  I  once  mtt  i#kh  it  in 
a  Child^  where  i  larger  part  of  one  fide  of  the  Stomach  was  Spbacelalei,    So 
lifcewife  upon  a*  Corrajhe  Poifin  taAten,  Hs  tSeOt  diiates^  hfelf  More,  ad  b 
not  con6nml  to  fa  narrovi  i  Cocbpifs,  as  (obterved  onbe  it)  one  who  httf  takoi 
RatS'^BuHfj 
Fig.  266.      There  wad  nothing  eoritained  in  the  Stomachy  bat  a  Body  of  Cbtt'ed  Air, 
forftied  into  i!he  Shape  aiid  Figure  of  the  Stomach^^  foknewhat  like  air  HJf 
MboJk  f  coveved  with  a  Slimy  Vifhid  Siibftance,  whicl»  did  ferte  tbc  beriar 
to  gliie  thefe  Hahs  together.    Tfieie  Sfairhf  Tophi  are  freqaently  to  be  nit 
Mehf  \ti  the  Stomacit  6f  Oxen  ^  and  the  Bvtders  infof m  me,  tlAif  tlifey  chicfif 
meet  with  them  in  the  Winter  Seafpn,  after  the  Hair  begins  to  (tted,  ail 
the  Cattfe  feed  updn  Hay  of  dry  Mi^te  v  hot  after  (hiS  Sprisg^vatad  in  Sum- 
Hm^lfiey  do  fht»vt ibtdofn  fmdthetki,  as  if  the  J^Grd/h^  Wbttth  Pvgb 
them/  dKtt  eoniribite  to  diflblve  thefi  Tophi  rtkettoiik    Btft  oor  Animrii  is 
fC^rffmwTMandi  Hnwhieball  Atcobntsagtiee^  mo&  RapiKlbMs  of  rheJifiqif 
JTiifi:  and,  where  it  can't  find  its  Prey  on  the  Land,  it  will  bont  far  it  k 
tUS  Irse^  nabft'  nimUyr  Climbing  them  up  %  and  if  the  tender  Soo^cafiiar 
#5ap  the  weight  of  its^  Body  onlts^Feet,  by  twiftingin  Tail  aboor  the  Trig 
k  dw  han^  thenbf  v  and"  firetch  it  felf  the  farther,  toobtatn  its  detirerfFoOl^ 
^^ot  ibb  m  Nfe(C    Naj^^if  I  am  not  mtfinfo^ined,  by  this  mtoas  it  cai!f¥^,^ « 
.pafifroftaowTree  to  anothery  vbithoet  deftendin^^  for  thus  banging  If 
inr  railv  and  wavfDg:  and^  fwihgibgir^  Body  like  a  AviaHmr  it  cur  fling  irn 
.  intetild  Bmgbs  of  a  Neighbouring  Tree^  where  his  Tail  is'iuret  to  tike  tt 
^ttd  dSmfHA  Bim^lt  it  li^bt^  on,  if  otUerwife  it  toifles  it»  FooifinB^  aoi, 
j^I  hamlbtfwni  fafishind^  Legibeing  madb  like  Hands' wit^  a:  Tliuali^  it 
''Can'rAore*  i^dtlf  raifeils  Bbdy  up  1^  tbemi    Ikir,  tfaon^  tfaefe  AnMs 
43^  Garnhortms^  yer  When  3^^  drivet  the^;  they  can  taKt^  nj^mtt^iitt 
Food  ^^  for  tbi»  we  dificfted  would  Bat  any  tbiil^  that  war  bh>ia^  &om^ 
ITable. 


( m) 

Tbo  iOfntery  is  thit  Memhan(mf  Patt»  Wfhicb  CoDigaifs  tkP  Jnhfiv«] 
iQd  fixes  tbeic  SitQatioo,  and  ^tvci  to  them  the  Order  pf  Kt^eijr  Fignre.  f{g:«  2^3 
For  tke  hujlin^x  are  not  ^uft  fattened  id  the  femherU^  (W  outward  Qir- 
3imfercnce  of  the  Mefenterie  ^  but  the  outward  msmbrme  of  the  MffenterU 
)f  hoch  fides  is  entirely  Projected  and  (:ointinued  over  ^he  whole  Canafh^ 
yx  Du8  of  the  GmU  \  and  is  to  tb^ni  the  outwtrd  or  conoimon  Mtfmbranf, 
So  that  often,  bj  Separating  this  outward  Membrane  from  what  lies  und^JT 
it)  the  Mnfadar^  I  have  C>ctraSed  the  whole  lejigth  of  the  Guts^  leaving  on- 
\f  the  common  Membrane^  as  'tis  continued  Irom  that  of  the  Tlf ^t^^^^  ^ 
irhich  I  could  Inflate,  as  if  the  whole  of  the  Guts  remained-  Nowjier; 
woUetvedxhat  Remarkable  Di£Ssrence  from  what  is  in  many  oth.er  Ainitoals,, 
hat  we  cannoc  bat  nake  two  Mefenteries :  one  peculiar  to  xix^  fip^U  Quyts^ 
be  other  belonging  to  the  great  Ones. 

The  former  1  (haU  call  Mefenterlum  Minomm^  and  the  latter  Mefenierhm 
Mofontm  Inufiimtmm :  Fx)r,  as  the  Dw)imum  de&end^d  from  the  Stomach,  it 
an  uader  the  Cohn  (]\i?t  where  '^is  joined  to  the  Cacm)  towards  the  middle 
>f  the  Sfiite.  Hence  I  found  a  Froje3ion  of  the  firfl:  Mefenterie  iato  a  Spiral 
Une,  like  a  CocUea  or  Winding  Pair  of  Stairs :  So  that  jipon  Infliftion  thele 
^ntefiines  bftt  tmade  ftvecal  Convolutions^  tho'  not  exadly  Spiral  The  lecon4 
Hefinterie  wasf  rc^e^d  more  in  a  Plain  \  and  made  aloioft  a  Circular  Figure 
^tits  Peripherie  :  $0  that  the  Cacsm^  and  Colun^  did  almoft  entirely  Enclrple^ 
ke  imadi  Guts. 

Xbc  Reverfe  <of  (his  Struiftuie  of  the  Int^ines  I  fotqwW  &iw4  m  l^c^m  sup: 
)swAwvy  of  the  TofiHm^  £>r  there  the  Colon  omde  a  Spiral  Figsite^  aQ4  ^b^  ^  ^^'I 
mall  Guts  made  a  Plain.    Bnt  this  Spiral  Convolution^  of  the  InteJIines  1$  g]& 
o  he  Viet  with  in  feveral  other  Animals,  though  (he'ur  .^tru^ure  ^be  diN 
ercait  ^  as  io  the  G^ot  and  £W  Afn^  ^  and  very  remar^^ibly  in  ^»  F(;o^«^ 

The  fmall  Gistt  nwafured  about  e\^  Feet  iplenigth^  .thp  C^^nariw^sa^Qt 
»  Inches  loi^.^  and  the  CaZoii  and  ^e&um  2  Foot  long.  TJieQirth  o^f  ,;he 
'^mdanum  (i  mean  all  along  here  0s  inflated)  was  9  (sqhjes  ^  the  ZZfo^  9r 
iiches  i  the  Girth  of  the  Cacwn  \n  the  iaijgeft  place  wa^  6  inches^  of 
lie  Colon  4  Inches  :  And  rthp  i2{?£F9in  was  i  Inches  about.  From  ^the  4pi?fB 
o  the  otmdt  P-rojeclion  ^oi  die  fpiall  C^trtf,  fjioder  thP  lame  CirciimtUiwe 
if  Inflation/ we  meaftired  ab^t.6  .kiches,  the-greateft  X>iamP^r.  ^tJuNt  t{je 
Sobfli  in  this 'Circular  Figure  made^was  ibniejwhat  abovjs  7  indbips.  (9 
be  whole  Dm9  or  Canatis  *of  ithe  Inteftine^^  ^^PQmI4  ppt  oii^cve  any  ^^fty^ 
K>  not  at  the  Cst£um  it  felf  'Tis  True,  that  the  Foramen  into  the  Qmtitfs 
w$  a 'great  deal  lefs  then  the  CmaQity  of  the  (Siifit  ielf :  JHowe;ver  ithe 


Alt  ihe  Length  and  htqw^tC^wn^  ^^  Wi^^^ 
>lf  this  iMiit  of  Vaheif  ^  they  (prevent  the  <Dai^er  of  a  too  hafty  Defcent 
if  ahe  Bdcety  and  ^ave  a  ^eater  Qpportunity  to  ^  Separation  x)f   tbp 
S^'ijMo  tke^/a  Ciuflj/vTii.    aod  Ihe  (SoM^orrSgirai,^^!^^^ 


(  888  ) 

Mefetttery  eafily  Prevents  the  R^pnrghatPm  of  the  Cantenh  of  the  JBif^jfaw 
again  into  the  Stomach,  upon  a  Declivity  of  the  Body  of  this  Animal, 
as  it  is  frequently  in,  when  it  hangs  by  its  Jail.  For  tho\  as  I  oblemd, 
the  Paflage  from  the  Stomach,  by  the  Pylonis  mo  tk^  Duodenvm^  islaigc 
and  open,  yet  in  the  Pofture  of  the  Body  there  cannot  but  be  a  ReiupUcgti- 
on,  or  folding  over  of  the  Duodenum  ^  fincc  the  great  Bulk  or  Wallet  of  rUefc 
Inteftiftes  muft  incline  and  Swag  towards  the  Diaphragm  :  By  which  ReJufSst' 
tion^  the  PafTjge  at  the  Pylorus  moft,  in  a  great  Meafnre,  be  Occluded  5  ini 
the  A/cent  of  the  Covtents  now,  be  altogecber  as  diflScult  and  great,  as  when 
the  Animal  ftands  upon  its  4  Feet. 

Fig.257BF*  jij^  Paftcreas  was  large,  having  one  part  (if  I  mifremcmber  not  J  ronnii^ 
towards  the  Spleen^  and  the  other  down  by  the  Duodenum.  The  Liver  was 
very  large  of  a  Bright  Red  Colour,  confift ing  of  3  Lobes^  two  of  them  were 
much  larger  than  the  third,  which  was  not  to  be  feen,  but  upon  inverting  the 
Liver.  And  here  we  found  not  only  ^  at  the  Edges  of  one  of  the  larger  Ixtes^ 
deep  Incijures^  which  rendred  it  Jagged-,  but  alfo  in  the  middle  of  tte 
Concave  part  of  the  fame  Lobe,  feveral  deep  Fifures  ^  poflibly  for  this  Rea- 
fon,  that  fo  it  might  yield  aad  give  way  the  better,  when  'tis  inverted,  as  'm 
always,  when  this  Animal  htngs  by  its  Tail.  The  Bladder  of  Gat  was  very 
large.    The  Kidneys  of  each  fide  were  a  little  above  an  Inch  and  half  long, 

f\g.26^Ajizhoxix  4  of  an  Inch  broad,  and  of  the  Figure  alnwft  of  a  Kidn^  Bean.  The 
EipuJgent  veins  and  Arteries  were  very  plainly  Seen  :  But  on  Infide  of  the  JGlt 
neys,  towards  the  upper  part,  were  placed  the  GlanduU  Ranales^  which  were 
very  large  and  of  the  lame  Colour  with  the  ISdn^s  themfelves,  which  wisa 
deep  Red. 

r«.  ^^.f  The  Ureters  were  about  5.^  Inches  long,  and  were  inferred  into  the  Neck 
of  the  Bladder  oi  Urine^  as  is  reprefented,  firft  running  under,  then  Afcmdim 
up  by  the  two  Extreams  of  e^ch  Uterus^  as  they  lie  Duplicated.  The  BhuUer 
of  Urine,  being  inflated,  was  about  the  bignefs  of  a  Hen's  Egg^  and  of  that 
Figure.  The  Neck  of  the  Bladder  or  Urethra,  (which  was  about  an  Fnch  long) 
lay  over  the  Vagina  Uteri :  and  here  the  Urethra  and  the  Vagina  Uteri  Empn- 
cd  themfelves  into  one  Cmmon  Canalis  or  Pa£age,  which  meafurcd  about  10 
Inch  and  half  in  length.  In  moft  Animals  about  the  Kidneys  there  ules  tofc 
obferved  a  large  Body  of  Fat  Covering  them,  being  contained  in  the  JItarfri- 
Tta  Adxpofa :  But  here  we  found  4  large  Protuberant  iMwps  of  Far,  two  of  cadi 
fide  •,  two  of  them  lying  in  the  Pelvis  of  the  Abdomen,  near  the  BUdJkni 
Vrinc,  and  the  Uterine  Parts,  and  the  two  others  between  them  and  tk 
Kidneys. 

They  confifted  of  Regular  large  Lamina  5  which  were  eafily  Separable  bom 
one  another,  in  broad  Flakes,  fo  as  I  have  never  obferved  before. 

-,  ^^^5.  Amongft  the  Uterine  Parts,  which  were  very  furprifing,  we  found  Two  0- 
varia.  tvoTubsL  FaBopiana,  Tvo  Cornua  Uteri,  Tm  Ut^ri,  and  Tipo  vagina,  Uteri 
The  Ovaria  were  placed  one  of  each  fide  near  the  Extreams  of  the  Ccrnus 
Uteri,  teing  f affened  to  the  AU  Uteri,  and  were  about  the  bignefs  of  a  wtA 
The  vaja  Prsparantia  (the  Artery  and  the  Vein  that  did  go  to  and  from  rhen| 
were  very  plain,  and  as  I  have  reprefented  them  •,  though  the  greateft  part 
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of  tlieft  Veffeb  W ere  beftowedi  upofl  tte  Canna.Uim.    Near  the  Ovar^a^  I 
oblervoi  the  Fimbria  FoUacea^  aod .  thence,  a  Paflage  into  the  Tuba  FaBogiana.  Fig-  3^ 
The  Tv^tf  FaOcpiana  were  two  fine  flender  Canaks  ot  Du3s^  fuppoited  hy  th^^'^^^' 
Ala  Uteris  and  running  waving,  and  led  into  the  Extreaqns  of  the  Comva  Uteri. 
The  Cornua  Uteris  being  inflated,  were  about  the  bignefi  of  a  Goofe  ^iB^ 
ibout  an  Inch  and  half  long  %  and  were  faftened  to  the  Ala  Uteris  towaMs 
both  Ends  a  little  Crooked,  but  uhere  they  pals  into  the  Uteris  they  were  re- 
fle&ed  inwards,  and  at  the  other  Extream  Refie£led  outwards.    Their  Sub- 
Ranee  ieenoed  rather  thicker  than  the  Uteri  themfelves,  and  not  fo  Tranfpa- 
rent,  by  Reafon  of  the  nnnoeroiis  Blood  VeffeU  which  irrigated  them  almoft 
all  over  ^   for  in  the  infide,  both  above  and  under,  there  ran  the  whole 
length  of  the  Cormta^  large  Tmnks  of  Blood-Vejfels^  fending  from  the  fides 
ill  along  Nunoeroas  Branches,  which  is  very  requifite :  For  in  Animals  that 
ire  Mukiparoui^  as  in  our  SnbjeQ,  (having  ;  or  6  Young  ones  at  a  time)  the 
Litter  or  Fo^us  do  lie,  and  are  formed  in  the  Cornua  Uteri.    And  I  did  here 
take  Notice,  of  fbme  little  Rifings  of  the  inward  Membrane  of  the  Cornna^ 
whereby  they  were  fomewhat  divided  into  Cell^  but  very  imperft£lly.  How- 
ever for  the  Nourifliment  and  Formation  of  the  Embrio^%  here,  fo  great  a 
number  of  Blood  Veffelt  is  highly  neceflary,  and  they  were  far  more  Numerous 
bere  than  in  the  Uteri  themfelves.    Theie  two  Cornua  do  Empty  themfelves 
into  the  tvo  Uteris  juft  in  the  middle  where  they  are  Conjoined  together,  and  Fig.2^jr« 
lb  outwardly  feem  to  form  but  (as  it  werej  one  continued  Body.    In  Loh-  ^^  ^^-  ^ 
9en  and  Crabs,  in  the  Female  there  ztetvro  Uteris  as  in  the  Male  there  are  vid.  fop. 
iwo  Penes  ^  lb  tvo  Penes,  and  each  Forked  too,  I  have  .obferved  in  the  £att^  $*  XLIII 
Snah :  But  I  think  this  is  the  only  Inftance  of  a  Land  ^adruped,  that  has 
^0  Uteri  \  and  each  of  thefe  too,  feemingly  double  by  the  KtfuSion  thev 
make,  and  by  an  Impetfed  Deapbragm^  which  divides  the  Cavity  of  each 
Jterus  a  confiderable  way. 

Thefe  Uteri  are  not  iaftened  to  the  ^U ,  as  are  the  Ovaria,  Tuba  and 
?omua  I  but  wbere  they  are  Conjoined  near  the  Infertion  of  the  Cornua^ 
rbey  do  Adhere  very  firmly  to  the  Neck  of  the  Bladder,  not  eafily  to  be 
leparated  thence  ^  aiid  by  a  Membrane^  to  the  ReSum,  where  they  are  more 
leparable.  So  that  the  Neck  of  the  Bladder  lies  over  the  Diaphragm^  oi 
Membrane^  which  parted  them  (as  I  faid)  into  two  Oiftin£l  Uteri.  Here  the 
)ody  of  the  Uteri  meafur'd  in  Compafs  (thus  Inflated)  was  about  i^  Inch : 
f!ence  they  were  ProjeCled  towards  each. fide,  an4  not  according  to  the 
length  of  the  Spine,  gradually  inlarging  the  inward  Cavity,  zs  'tis  ex- 
ended  )  for  here  about  the  Angle  of  RefleSian,  if  meafur'd  in  Compals,  two 
[Aches  and  an  half  The  Uteri  being  thus  extended  towards  each  fide  a- 
x>ut  the  fpace  of  i^  Inch,  are  then  RefleQied  back  again  towards  the  Neck 
>f  the  Bladder,  and  fo  pals  into  the  two  Vagina  which  lie  under  the  Urethra. 
Horn  this  Angle  of  Reflexion,  the  Cavity  of  each  Uterus  gradually  Leflens, 
ind  is  much  fmaller  than  the  other  parts  of  the  Uterus  ^  the  Capacity  of 
lach  Uterus  being  the  largeff  at  the  outward  Elbow,  where  it  begins  to  be 
iefleded,  for  here  it  was  inade^  as  'twere,  omLCQmn>on  Cavity  for  almoft 
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the  kngth  of  ^ir  (neb.  Bbt  tb  the  infidc^  I  oMeived  a  ABmtr^m 
fVcjefied  frotn  the ld(«rnal  flfc of  the  I^^  jufl  fionr tbtdmita 
fides  of  the  I/^eri  afe  2)ot»W,  ifhefeby  this  Carny  eh  part  dcvi 
for  this  Reafon.  (hlB  caR  the  MImhane,  the  &fMf,  or  a  hftrfiS  IX^^ 
of  the  e^er?.  In  theft  17f m'  I  obfervcd  four  luge  Trtmki  of  Blo^d  Vefik^ 
which  did  ton  the  whole  length  of  them,  fending  fioom  their  fides  Numoea 
Branches  and  RamijliatitMi  all  along.  Theft  Trwnks  wae  Propagated  f ichii  ite 
BjpmaMck  and  Sp^^^nrl  F^^b.  I  did  alfo  heie  obfirve  in  theft  Utm  (da 
by  Siflation  extended  and  dried;  fcnnl  PafcnU  of  Mrfadmw  Fibre^^  plicodai 
a  Regolar  Diftance  from  one  another;  whkh  did  ran  the  whote  kngth  of 
the  uteri  lilcewlfe  :  By  means  of  whofe  ContraSkn  the  Fcetus  may  be  ncK 
eafify  forced  our. 

Theft  two&i^l  Empty  themftlves  h)to  the  two  V^^pn^^  &rattbisEi- 
tream,  the  Dierl^  making  a  7irra  at  the  Neck  of  the  Bladder^  are  eond&ned 
thence  mto  the  two  VaginA,  which  lie  juft  under  the  Urekbra^  and  are  bbbcI 
of  the  ftme  length  with  it,  which  was  about  an  Incb.  Their  Capadiy  ms 
abont  the  bigneis  of  a  Wheat-^av  :  Both  theft  Vapn^^  and  J^hm  toQ^ 
Emptied  themftlves  mto  a  Common  Pa£afe^  or  Canalu^  which  waaas  large  n 
all  the  other  three,  and  abotit  li.  Inch  long.  It  looked  Reddifli  by  asm 
of  the  Numerous  Shod  Veffels  it  enjoyed,  and  at  bft  had  its  Exit  &  bw 
the  Rmdament,  that,  when  alive,  there  was  not  obferved  any  other  Faramm 
cmwardly^  but  that  which  led  into  the  ReBwn :  Bat  when  I  came  to  D\t 
hBt  it,  by  Elevating  the  Skin  here,  which  feemed  to  cover  it  like  a  Talo^  I 
obftrm  the  Peramen  that  led  Imo  this  Commom  t^^ge^  and  putciog  a  Hot 
Pfpehm)  H,  ^t  the  fame  time,  by  hfatitm^  I  extended  the  Shdder  of  Otim^ 
ana  the  Vierine  Parts  too,  vi%.  Ilie  t^^ina^  the  Vieri,  and  the  Cpwim,  Si 
that  hi  the  Skin  here^  there  was  only  one  Fimamen  fee  the  Exit  of  the  Fm^ 
and  the  Urine  and  the  Fcetus  too. 

I  have  not  had  an  Opportunity  of  Difie£lhig  a  Mde  Mm  %  aol  the  Ac- 
count we  find  of  it  in  Authors  is  very  (hort  and  Imperfeftt  &  that  Mr.  ioL 
with  good  Reaftn,  Queries  whether  the  Tai  iU  of  Bnezib^  defoihad  by 
grate^  diSsrs  from  our  Subjedh  the  B)^,  only  in  Sei* 

The  Skeleton  of  the  Headj  nom  the  End  of  the  Occmi  to  the  __ 
.  of  the  Nares^  was  4  Inches  and  -f  long,  of  which  the  Rofirmn  meafand 
Inches,  and  juft  where  the  Roftrum  and  the  Cranium  met,  the  Bones  weieli 
Frnched  in  at  the  fides,  that  here  Nwas  very  narrow  *,  and  1  may  fif ,  ia 
prO^tion  to  the  Bulk  of  die  Animal,  this  was  the  leaft  Oonann  I  evtf 
met  with  in  a  ^admped.  On  the  Fore  beady  the  Bofinm  was  an  loch  bicid^ 
baWng  on  each  nde,  a  Protuberance  jetting  out  There  was  a  large 
juft  in  the  middle,  which  divided  the  npper  Bones  of  the  Naroe  le^g^  _,  , 
and  though  they  ran  (lender  towards  the  Extream  of  ^  Nares^  yet  theft 
Bones  towards  the  Fore-head  Ipread  into  a  Triangular  Figitfe,  inzsdetf 
are  jointed  together,  they  form  a  Rbombotde^  or  a  Lounge.  There  was  1 
Remarkable  Rifins  Ridge  like  a  Cr^l^  that  runs  the  length  of  the  Ormitm^ 
from  the  Fore'beaa  to  the  Ocdput^  juft  in  the  middle,  whece  the  Amm  So- 
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tittaas  IS  in  other  Sknts.   Tbts  Ridge,  ^or  Diftlnftion  fike,  IQiiil  caU,  B^o- 
fnberantia  Opa  Lonptudinalis ;  and  1  oUCi*v«d,  it  juKed  oiR  frooi  the  Oum- 
mn,  above  a  Quarter  of  an  Inch.    Juft  at  its  upper  Edge,  I  could  perceive  a 
Seam  like  a  S'vtttr^ :  So  that,  rhough  now  thefe  Bones  arelb  vrell  united  to* 
gether,  that  they  appeared  as  one  entire  Body,  )^t  in  the  J^stw,  vrkboat 
doubts   they  are  feparable,  and  are  two ;  and  this  I  rather  think,  bocauft 
in  the  upper  part  of  the  Cramuml  could  not  find  any  Suhn-atwt  all.    So 
likewife  anfwerable  to  the  Lambioidal  Suture^  may  be  thofe  o^xSidges  ki  ifee 
Extream  of  the  Ocdpnt^   which  1  fhall  call  FrvtuberanttA  Gfuc  iLMercdnx 
Which  arifing  on  each  fide  from  the  Proceffus  Stjhndes  alcend  obltque  up  the 
Under  part  of  the  Occiput^  and  juft  in  rhe  nrriddte  in  fhe  top  afe  jovned 
'V9\sh  the  Longitudinal  Ridge^  I  have  defcribed.    Thefe  Ridges^  sdtboogn  as 
deep  as  the  firlt,  yet  were  not  fhinding  fo  upright,  but  ProjeCtefl  YSther  like 
a  tent'Houfe^  over  this  hinder  part  of  the  Cranium  i  By  faotii  which  Ridjgegi 
the  Cranium  is  fo  well  Guarded  and  Defended,  that  'tis  almoft  impoffible, 
^e  Skull  fliould  be  any  ways  Cracked  or  Broken.   Something  lilse  thefe  jRid^ 
ges^  but  nothing  fo  large,  I  have  obferved  in  the  Skull  of  a  W^JH.    Xbt^Ejes 
likewife  are  very  well  Guarded  and  Defended  by  the  Os  Zjgomutioum  ^  wbich 
is  very  broad  and  ftrong,  in  the  broadeft  place  being  above  ^  of  an/^^,  aad 
in  the  narroweft  half  an  Incb^  being  very  thick  on  its  under  Edgie,  hist  at 
its  upper,  growing  thin  and  (harp.    But  for  the  greater  ftrengchniog  this 
Bone,  (which  is  formed  by  a  Procefs  from  the  Os  Temponm^  and  anotlter-ftom 
the  MaxiUa  Superior)  where  they  meet  they  lap  over  .<me  anorhtr,  aoi.fo 
become  the  Stronger.    This  Os  Zjgomaticum  was  2^  ^cbes  long,  anUhanl* 
log  off  from  the  Cranium  an  Inch  in  diftance.    In  tbe  Orbit  of  tbei^e,  at  the 
Inrnari  Cantbus^  there  was  a  large  Foramen^  which  led  inro  the  Cavity  of  the 
Mofe;  and  by  a  Du6l  placed  here,  the  Tears,  or  Moiftttfe  firomthe  Ejm^ 
are  conveyed  into  the  Noftrils.    In  the  trpper  Jaw  Bone  likewife,  diere  was 
a  large  Foramen^  which  was  for  the  Pafiage  of  feme  ^^Ir  from  the  hi  ward 
Orbit  of  the  Eye.    The  Cranium^  which  encompaffed  the  *Braio,  in  the  laig- 
eft  place,  was  about  an  Incb  over,  and  about  an  Inch  and  half  in  len^h  $ 
but  its  Cavity  jutted  out  fomewhat  farther  towards  the  Hares^  making  as 
it  were,  a  particular  Cell  here,  and  pretty  C^aciQiis,  for^tbe 'teeeivine  the 
Rrocefus  MammiBares^  and  that  Fore-parr  of  the  Brain.    And  afterwatdsl  ob- 
ferved the  Os  Cribrifarme^  very  remarkably  Perforata  wiA  Holes  ^like  ^a 
Sieve  $  and  indeed,  in  forming  this  Organ  of  Smelling,  nature  leeois  vveiy 
Carefnl,  and  Solicitous,  the  Rofirum  making  lb  great  a  part  of  the  Head,  that 
the  Cranium  it  felf  feemed  vety  inconfiderable  in  tefpeS:  to  it,  its  iairard 
Capacity  containing  not  above  the  Quantity  of  a  W^alnut^   The  0«  ^^au^dafiim 
in  each  Noftril  feemed  very  Curioufly  contrived  by  the  abundance  cf  Lamnta 
it  enjoys,  (b  that  the  Membrane  that  covers  them,  by  this  means,  is  rtaidjred 
more  Capacious,  and  Capable  of  receiving  more  pkntifully  the  Bfiuuia^s  of 
thofe  Animals,  it  would  either  Catch,  or  Avoid :  and  in  this  Senfory  .'tis 
known  that  Brutes  excel  even  Man  himfelf,  and  their  Organ  is  more  Adapted 
for  it.  ,    ,  •    . 
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The  uoder  Jaw  coqfifteth  of  mo  flroog  Bcnet^  joyoed  together  onlj  at  de 
Mentwm^  each  mealured  4  Incba  in  length.  The  Head  of  this  Bone  (wtiA 
ivas  half  an  Inch  broad)  was  received  into  a  Sinus  of  the  Os  Tempanm^  and 
very  firmly  Articulated  there.  Ic  had  two  Proceffus^  the  Anterhr  or  Superm 
is  large  and  thin,  into  which  is  iolerted  the  fempcral  Mufcle  :  The  hfam 
Procejiu  is  fmaller,  and  runs  to  a  (harp  Point.  Here  at  this  Procefs^  the  Edge 
of  the  Mandible  is  fo  Dilated,  that  it  meafured  above  half  an  Inch  On  ik 
infide  of  the  Jojp  there  is  a  large  Sinus^  which  leads  to  a  Foramen  that  goes 
into  the  Body  of  the  Jav-Bone^  and  affords  a  Paffage  for  the  Fefeb  tfaicto. 
In  the  upper  Jav  before  were  8  fmall  Dentes  hcifores^  4  of  each  Jide  ^  tko 
a  Fbfi  ^piic^,  admoft  a  quarter  of  an  Inch,  then  two  large  Prominent  DeuUs 
Canini^  one  of  each  fide,  which  Jutted  out  of  the  Jav  about  half  an  Inch, 
thele  were  fucceeded  on  each  fide,  with  3  Denies  Indfares^ :  but  thefe  were 
inuch.  Wronger  and  larger  than  the  Fore  teetb^  and  imitaied  the  Denies  M^Utts^ 
were  Ffat  and  almott  of  a  Triangular  Figure  ^  there  were  4  Denies  Molares, 
on  each  fide,  in  all  24  Teeth  \n  the  upptr  Jaw.  But  the  Double  Pbangi  of  tk 
Nblares^  and  the  hdfores  Majores^  were  lucfa  as  at  the  (irft  Sight,  one  froold 
think  them  two  Dffiind  Teeib^  each  hbang  being  inferted  into  a  Difiind  Jib^ 
iMff,  or  £ft;ibrf,  in  the  Jaw^  and  remaining  leparated  feme  way  above  the 
JmP'Boney  and  onlv  joined  at  the  Head,  in  the  under  Jaw-Bone^  there  were 
likewife  of  each  nde,  4  Denies  Incifores  Minores  before,  then  a  little  VcU 
Space^  after  that,  the  Dens  Caninus^  then  ?  Denies  incifores  Major es,  and  bft 
of  all  4^  Denies  M*lares^  anfwerable  to  thole  in  the  upper  Jm^  but  Ibmewhat 
ihttUer.    In  both  Jams^  An  all  48  Teeib. 

There  were  7  Vertebra  of  the  Neck^  1  ?  of  the  back  or  Thorax^  6  of  the 
Lobu  3  of  the  Oi  Sacrum,  and  22  of  the  Tail^  $  1  in  all.    The  Firfi  Fertsbn 
4  aiS.  of  the  Neck,  (to  which  the  Head  is  fattened,  and  is  therefore  call'd  the  Jt- 
'  lasy  bad  twt>  Broad  Tranfverle  Proceffes^  but  no  Spine.    The  2d  l^ertebra  of 
'  the  Neck  had  a  very  large  and  thick  dpine  of  a  Triangular  .Figure :  And  k 
it  was  obferved  a  large  Seoii^circuUr  &inus^  which  was  lb  deep  as  to  recdve 

«!•  la.  4  into  its  Bofom  a  great  part  of  the  Firft  Vertebra,  by  which  means  the  uAtia- 
latum  was  very  much  ftrengthned.  This  Vertebra  is  called  Dentata^  from 
chat  ToathAike  Protuberance  I  have  reprefented,  and  which  is  receivM  m 
the  Hollow  of  the  Firfl  Vettdnra^  where  the  MeduUa  Spinalis  runs,  Tifi 
Vertebra  backwards,  had  two  Procefus  obliqui  Svperiotes^  and  two  Ob^  m* 

Pi|.atfj^  feriores.  The  ji  Vertebra  of  the  iVa:i,  had  the  fame  Procejfes  bothbefoie 
and  behind,  but  the  Spine  here  was  about  $  quarters  of  an  Inch  in  befght,  a- 
bout  the  9i  part  of  an  Inch  thick,  and  ju(t  at  the  top  leemed  to  be  a  litde 
Ctefr;  The4tt  and  5th  Vertebra  hid  the  fame  Progejfes^  as  the  ji  Vertedea^vA 
the  Spine  here  Iftewife  was  very  thick  and  Cleft  to  the  top,  but  gradual)^ 
leflening  in  height,  as  alio  thickning.  The  6tb  Vertebra^  befides  ihefcr- 
mer  Proctffes^  had  likewile  an  Acute  Tranfverfe  one  en  each  fide,  and  its  S/im 
much  Ihorter  and  more  Acuminated  than  the  former.  The  jtb  V&tdrm 
of  the  Neck  had  only  two  Oblique  Procejfes  before,  and  none  behind,  and  two 
Acnte  Tranfverje  Proceffes^  and  a  very  fliort  and  (harp  Spine :  So  that  upon  hold- 
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r  iog  up  the  Head^  the  Sfine  of  xhcjbft  Verteha  of  the  Tborax  would  touch  the 
r  top  of  the  5t&  FertebrA  of  the  Neck.  Thefe  Vertebra  are  fo  ftrongly  and  cloiely 
r  locked  into  one  another,  that  tho'  each  of  them  are  large  in  themlelves ;  yet 
thusarticulared,  they  do  not  make  full  2  htcbes  in  length.  This  thicknefi  and 
Strength  of  the  VertebrA  of  the  Keck^  and  likewife  of  feveral  of  the  Vertebra 
of  iht  Tborax  and  Loyrts^  and  the  prominent  bony  Ridge  in  the  Cr^ff/nm,  lb 
wellfecure  his  Neck,  Back,  and  Head,  that  fhould  it  happen  to  fall  to  the 
Ground)  there  wculd  be  no  Danger  of  breaking  any  of  them. 

The  firft  7  Vertebra  of  the  Thorax^  have  3  Oblique  Proceffes  forwards,  which  ^^'  *^*' 
run  under  the  hinder  Oblique  Procejes  of  the  preceeding  Vertebra^  and  have 
tvo  oblique  Procejfes  backwards,  which  ride  over  thofe  of  the  fucceeding  Ver^ 
ubra  ^  as  iikewile  two  tranfverfe  Procejfes^  which  at  their  Ends   have  fmall  A^ 
cetabttWs  or  Sinus%  for  the  receiving  the  Heads  of  the  Ribs,  which  are  fatten- 
ed to  them.    The  Spines  of  thefe  Vertebra  are  flender  thin,  and  iharp,  about 
4^  of  an  Inch  long.  The  6  following  Vertebra  of  the  riorjx,have  (horr,  thick, 
and  flat  Spines^  the  oblique  Proceffes  being  continued  on  each  Side  of  the  Spine^ 
make,  as  'twere  a  Gutter  i  and  the  tranfverfe  Proceffes  hetCy  are  ibmewhai 
difl:erent  from  the  former.    The  Spines  of  the  Vertebra  of  the  Back,  or  Lopis^  ^  ^ 
the  more  they  approached  the  Osfacrum^  fo  they  leflcned  gradually  in  their  . 
Thicknefs  on  the  Edge.    But  here  were  double  oblique  Proceffes.  viz.  4  at 
each  end  of  the  Vertebra^  and  the  undermoff  fpreading  themfelves  out  broad; 
The  3  Vertebra  of  the  Osfacrum  ,a.re  firmly  fattened  to  the  OsIHum^  but  the 
laft  not  fo  entirely  as  the  two  former.    But  this  at  each  fide  had  a  broad 
tranfverfe  Procejs,  and  the  Spines  of  thefe  were  rhin^  the  two  firft  Vertebra  of 
the  Tail  had  only  one  fmall  acute  Spine^  but  in  all  the  other  Vertebra  of  the 
Tail^  both  at  the  Head  and  Tail  ot  each  Vertebra^  I  obferved  two  Spines^  but 
thofe  at  the  Head  of  the    Joint    the  larger.    In  the  6  firft  Vertebra  of 
the  Taily   there  was  on  each  Side,  a  broad  tranfverfe  Procels,  the  length  of 
the  Joint  5  In  the  other  Vertebra^  only  at  the  Head  and  Tail,  a  Jutting  out  at 
the  fides.    The  Vertebra  about  the  middle  of  the  Tail^  were  the  Ibngett  j  be- 
ing there  about  an  inch  long  \  near  the  Root  of  the  Tail^  and  at  the  End,  not 
£b  long. 

The  Spines  or  Hooks,  placed  in  a  Line  in  the  Middle  of  the  Underfide  of  ^i*  *7^* 
the  Vertebra  of  the  Tji/,  are  a  wonderful  Piece  of  Nature's  Mechanipn.   'Tis 
true,  the  firft  3  Vertebra  had  none  of  thefe  Spines^  bur  in  all  the  reft  they 
vvere  to  be  obferved  ^  but  as  they  approached  the  extremity  of  the  71ii7,  they 

r[rew  lefler  and  fhorterj  thefe  Spines,  where  longeft,  were  about  ^  of  an 
nch,  or  fomewhat  more.  They  were  placed  juft  at  the  Articulation  of  each 
jfbinr,  and  in  the  middle  from  the  Sides,  and  feemed  to  be  articulated,  both 
to  the  preceeding  and  following  Vertebra^  not  being  an  entire  folid  Body, 
but  arifing  from  the  Vertebra  with  two  Legs  or  Crura;  become  afterwards 
perf^£lly  united  at  the  Ends.  By  this  means,  the  Bones  are  rendred  more 
6rm.  and  ftrong,  and  this  Hollow  fetves  for  the  tranfmitting  of  ^e  Blood- 
l^eflels  through  them  •,  and  one  may  obferve  here  a  Stria^  or  Farrow^  all  tlie 
Length  of  the  Vertebra,  for  the  receiving  them,  whereby  they  are  the  better 
lecured  from  Compreilion,  when  this  Animal  hangs  by  its  TaiL    And  for 

thee 
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the  performing  Hm  Office,  nothtfig^  I  thibk,  could  be  nofe  advaotageoid^ 

contrived  ^  For  when  the  tail  is  twirled  or  wound  about  a  Stick ,  this 

Book  of  the  Spine  eafily  faRaios  the  Weight,  and  there  is  bat  Ikrle  Laboii 

of  the  MufcUt  required  ^  only  enough  for  the  Bowing  or  Crooking  the  Tml\ 

for  then,  as  by  a  nook^  the  Weight  of  the  whole  body  is  hereby  fufpeoded. 

And  for  the  doing  this,  'twas  obferved,  that  in  each  preceeding  Vsrtdra^ 

there  did  a  Myfck  arife,  which  was  inferted  on  each  fide  of  the  iiicoeediag 

Vertebra  ^  which  ASing^  or  CmtraSif^^  mufl  neceflarily  bend  and  curve  tbat 

Joint.    But  f(M:  the  ftrengihning  the  whole,  there  were  obferved  4  AUfcJa  to 

arife  from  the  Osfacmm^  which  did  run  the  whole  length  of  the  Tail  ^  two 

on  the  upper  fide,  and  two  on  the  under;  Ibunding  each  a  Tendon  to  each 

InUrnoie  or  Vertebra.    So  that  when  the  Skin  was  flript  oS^  the  ouwaid 

Parts  of  theie  Mufcks  (eemed  to  have  tendinous  Expanfions  over  them,  the 

whole  length  of  the  Taii,  and  almoft  to  be  covered  bjr  them,  wtuch  mnft 

needs  very  mach  contribute  and  add  Strength  to  the  Tail  3  befides  what  my 

be  the  EmGt  of  their  Infercion  of  Tendons  into  each  Joint,  or  Vertebra^  11 

curUng  and  unbending  the  Tail. 

To  the  Vertebra  of  the  Thorax  are  fattened  the  Ribs^  and  there  are  13  on 
each  Side.  The  7  Foremoit  are  more  perfe£lly  articulated  with  the  Sternuu^ 
Fig.  ^66.  the  6  lucceeding  may  be  reckoned,  in  fome  ienie,  Coft^  Notb^t :  For,  thoqgji 
they  are  long,  and  as  they  proceed  from  the  Vertebr^^  are  inclined  bickwaids 
towards  the  hinder  Legs,  yet  afterwards  they  are  refieCled  forwards  towaids 
the  Sternum  or  Cartilago  Scutiformis.  And  though  iu  our  Animals,  that  fttt 
of  the  Ribs  that  is  fattened  to  the  Os  PeSoris,  or  Sternum^  be  nhially  CWtib- 

fhious^  yet  here,  in  our  Subje&,  1  obierved  it  to  be  all  Bouj  throughoit 
lowever,  this  DiSerence  I  found,  that  the  Ribs  did  look  redder^  by  Rcaia 
of  the  blood  Veflels  in  thenu  and  this  Part  was  Whiter^  as  wheie  it  us 
£ittened  to  the  Ribs  one  might  plainly  fee^  fo  that  it  may  weD  palsftra 
Bouf  Cartilage^  as  often  the  Cartiltges  do  become  Bony. 

The  fift  Kib  was  only  an  Inch  long,  and  its  bony  Cartilages  quarter  dm 
Inch :  Hence  gradually  the  lUbs  increaie  in  length,  for  the  -jtb  Rib  was  z  ^ 
-cheslong,  and  its  Cartih^e  was  one  Inch  and  a  half.    The  4  laft  of  theCfCc 
M>tba^  gradually  letten  again  in  length,  for  the  latt  Rib  of  all  wasoa|fr  one 
Inch  and-l^  long  ^  and  its  Cartilage  did  not  run  home  to  the  Os  hSens^  ot 
Sternum^  tho^  the  firtt,  fecond,  and  third,  of  the  Cojl a  iJotbst  did.   The  (k 
PtSoris^  or  Sternum^  confifted  of  7  Bones,  according  to  the  Number  of  the 
Fore-Ribs  that  are  fattened  to  them.     At  the  beginning  of  thtStaumk 
there  jutted  out  a  (harp  bony  Cartilage^  whi(:h,  from  its  Figure  I  (hall  cd 
'Cartilago  Enjiformis  I  And  here  was  tattened  one  extream  of  the  CiwiAl 
At  the  End  of  the  Sternum^  towards  the  Belly  there  was  a  broad,  roudli 
Cartilage^  which  therefore  I  (hall  call  Cartilago  Scntiformis. 

There  were  two  ClaviculA  or  Collar- Bones^  each  an  Inch  and  4.  lonfg, 
one  Extream  faflen^  to  the  firft  Bone  of  the  Sternum^  or  the  Cartilago 
mis^  and  the  other  End  to  the  Spine  or  Scapula^  near  the  Coujuo&icfi  d\ 
k  to  the  Os  Humeri.    By  Means  of  this  Bone,  it  can  more  advantagecnfe  | 
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brtqg  it»  Foj^feet  to  fts  M<Wtlk  9»  it  ul^  to  do  whea  it  feeds  it  ftlf,  as  do 
the  MpnJuyktni^  who  have  ClavicuU  too  as  weD  as  Man^  tho'  maDy:  Aoimals 
want  tbefe  Boses 

The  i&dspiila  or  SbouUer-BlaJe^  was  about  2  Inches  long,  and  about  an  Inch 
and  4.  broad ;  its  Spine^  tho'  thin,  yet  the  nearer  it  approached  the  Shoul-  ^v  ^g^ 
der,  it  grew  larger  and  flatter.  Into  the  Sinus  of  the  Neck  of  the  Scapula^  was 
received  the  Hi?ii J  of  tht  Sboulder-Bone^  or  Fare^nigb-Bone^  and  to  that  Protu- 
berance called  the  Acromium  was  fattened  the  End  of  the  Clmicula.  This 
Tbigh'Bone  of  the  Fore-Legs  was  about  2\  Inches  long,  'twas  thick  and  ftrong, 
having  a  large  rough  Spine  jutting  forward  and  running  half  the  length 
of  it.  The  lower  Extream  of  this  Thigh-bone^  to  which  was  fattened  the  7t* 
bia  and  Fibula^  grew  very  broad)  being  alonoft  an  Inch  broad.  Above,  where 
this  Bone  began  to  grow  broad,  on  the  oatfide  was  a  large  Protuberance^ 
and  on  the  infide  there  was  a  great  obbng  Foramen,  or  hollow  Pallage,^ 
fornied  by  a  fniall  Bone  arifing  frono  the  inward  Fore- part  of  the  Thigh- 
bone, where  it  be^n  to  grow  larger,  and  was  afterwards  united  to  that  part 
of  the  Bafis  of  this  Bone,  where  the  Fibuh^  or  Minus  focile  is  joined,  Juft  10 
the  middle  of  the  Bafis  of  this  Bone,  there  was  a  large  Sinus  which  back- 
wards appeared  deeper,  which  did  look  into  another  deep  Sinus  of  the  Tibia^- 
by  which  Means  thele  Bones  were  fo  firmly  articulated  together,  as  they 
were  not  eafily,  if  poffibly,  to  be  put  out  of  Joint.  The  Tibia^  or  Focile  mis- 
jus^  waa  a  firong  Bone  about  2  Inches  long,  which  was  extended  upv^ards 
above  i  of  an  Inch  above  its  Articulation  with  the  Thigb-Bone^  and  at  the 
other  End  was  fattened  to  the  outward  Bone  of  the  Tarfus.  The  Fibula^  or 
fodlenunus^  was  a  fmaller  Bone,  placed  more  inward  and  forwarder,  and  not 
fo  long  as  the  Jtbia^  being  Articulated  above  (but  not  fo  firmly^  with  the 
Tbigb'Bone^  and  bdow,  with  the  inward  Bone  of  the  Tarfus^  for  there  were 
but  2  Bones  of  the  Tarfus^  having  each  a  finall  Sinus^  for  the  receiving  the 
Hedds  of  the  two  Fociles,  Thp  Bones  of  the  Metatarfus  were  4,  or  it  may  be 
S,  to  which  were  joined  the  $  Fingers  or  Toes  of  the  Fore  feet  The  inuer- 
moft  Toe  had  but  two  Articulations^  or  J^^irti,  but  at  the  End  had  a  laigp, . 
hooked,  ftrong  Nail  ^  the  other  4  Fingers  had  each  3  ArticuU^  or  Joints^  aioi-  - 
ed  with  hooked  Nails,  as  the  firft. 

The  hinder  Legs  were  fattened  to  the  Trunk  of  the  Body  by  the  Qs  bmom" 
MMum  ^  which  in  the  whole  in  a  ttreight  Line  was  3  Inches  long.  In  the  rig]  16}. 
Hnd  of  the  Hinder  Tbigb-bime,  and  deeper  io,  there  was  a  Space  for  the  fa* 
flening  the  Ligament,  irom  which  ^ce  there  was  a  Sinus  whech  led  oar« 
virard  $  fo  that  the  Brims  of  the  Acetabubm  were  not  an  entire  Circle,  but 
broken  off  here. 

Here  alfo  are  the  Ojjfa  marft^aUa^  or  Janhores  marftipii.    The  hinder  Tb^b 
JBone  was  a  little  above  3  laches  long,  'twas  roundiih  and  a  ftrong  Bone : 
But  the  Jibia^  or  mof  us  focile  ol  the  hinder  Leg,  was  fonoewhat  longer,  a- 
little  curv'd.    The  Fibula^  or  minus  focile^  was  about  the  fame  Length, . 
ilraighter  and  (kndarcr.    This  towards  the  Foot  was  articulated  to  the  Or 

Calw^ . 


Calck^  as  the  Tibia  was  to  the  TalA  or  Afir^ahu  ^  and  thefe  two  Bones  I 
make  the  Tarjm^  and  joining  to  them  were  the  Bones  of  the  Metatarjm^ 
and  to  thefe  the  Tbakngu  of  the  Fingers  and  Toes.  In  the  innermoft,  or  tbe 
Thumb,  there  were  only  tmo  JrticuU  or  Bones,  in  the  other  4  Toes,  or  D^- 
»i,  in  each  there  were  9  jtrticnli  or  Joints.  The  End  of  the  Thumb  ins 
more  flatted  than  the  Ends  of  the  other  Toes  :  For  the  Thumb,  as  I  luie 
obferved,  had  a  flat  Nail  like  a  human  Thumb  :  In  the  others,  the  Hi^ 
were  long  and  curved.  I  obferved  likewile  at  the  Articulation  of  each 
Joint  of  the  Toes,  on  the  under  fide  there  were  two  finall  ^nes,  that  aie 

^«|?^*|jf  called  Ofa  Sefamoidea^  and  thefe  both  in  the  Fore  and  Hinder  Feet. 

^ures.     *      Figi  257.  Keprefeuts  the  Pdffum  drawn  from  the  Life. 

#•*.  157-      Fig.  ayfl.  The  Sfff,  or  Jperture  in  the  Belly,  that  goes  to  the  Mar/if  ime,  or 

^*«  ^58.  pimcb. 

J*.  ^59-  ^'B-  ^59'  -'•  ^^^  Marfuplum  turned  the  infide  outwards,  where  may  be 
obferved  the  Hair  or  Fur  that  covers  it,  and  may.help  tbe  better  to  keep 
the  young  Ones  warm.  BB,  the  two  Hinder  Legs  cut  off.  C.  the  Forameo 
of  the  Anus  :  Which  is  alfb  the  common  outward  Venr,  or  Exit^  ttie 
ReBnrnj  the  Bladder  of  Vrine^  and  the  Uteri  too.    D.  the  Beginning  of  tin 

^l.  ^60.  Fig.  260.  The  Sceleton.  AA.  the  Rojfrum  or  Snout,  bb.  the  Cranhm^  or 
Scut^  that  did  contain  tbe  Brain,  ccc.  A  bony  Ridge,  or  Protnberantia  Ofe§ 
Lcnigftudhulisy  that  did  run  the  length  of  the  Ctanium^  and  over  a  Part  of 
Rofirum.  d.  the  Lateral  Ridge^  which,  like  a  Pent-houfe,  jutted  over  tbe 
hinder  Part  of  the  Cranium,  Protuberantia  offea  Lateralis,  e.  f.  the  Os  Zjg^ 
maticum.  e.  its  Procefs  from  the  Os  temponm.  and  /.  that  from  the  nuxUs 
fupmar^  open  Jaw.  g.  A  Foramen,  or  Hole^  in  the  inward  Canthos  of 
the  Orbit  of  the  Eje^  that  leads  into  the  Noftrils^  and  by  a  DuB  conv^ 
the  tears,  or  Moiiiure  of  the  Eyes  inro  them.  b.  a  Forameo,  or  Hokbi 
the  upper  Jaw,  for  a  PaiTage  to  the  Vefels.  i.  A  Protuberance  of  tbe  Gi 
froHtis.  K.  A  Suture  of  the  Os  Narium.  1 1,  the  lower  Mandible  or  Jau^ 
hne^  wsaxiBa  inferior,  m.  the  fuperior  Procefs  of  the  under  Jaw.  n.  the  it 
fmor  Procefs  of  the  under  Jaw.  0  the  Clavicula  of  one  Ssde.  p.  the  Q^ 
tilago  Enffinms  of  the  firft  Bone  of  the  Sternum,  q.  the  Scapula^  or  SbaaU^ 
BladC'Bane.  r.  thefpine  of  the  Scapula.  SSSS.  the  Tbigb.Banes  of  aH  the 
Feet.  TtTT.  the  TiWa,  or  Fodle  majus  of  all  the  Feet,  u  u.  Part  of  the 
libia  in  the  Fore-Legs  extended  beyond  the  Articulation.  WVWW.  the 
VibuXa^  or  fociU  minus,  in  all  the  Legs.  xxxx.  the  Bones  of  the  Tarfiu 
jyjj^  the  Bones  of  the  metatarfus.  zzxz.  the  Toes^  a  a.  the  Tbwnis  it 
the  hinder  Feet.  i.  The  firft  Vertebra  of  the  Neck,  called,  the  Mlas^  2.  5. 
4.  5.  6.  7.  the  2i  ?i  4t6  $tb  6tb  and  jtb  Vertebra  of  the  Neck.  S.  ciie 
firft  Vertebra  of  the  Tborax.  ^.  the  firft  Vertebra  of  the  Lopis.  10.  the  fiift 
Vertdfra  of  the  Osfacrum.  11.  the  firft  Vertebra  of  tbe  Os  coxjg^^  or  TsS. 
12.  12.  12.  12.  the  Spines,  or  Hooks,  on  the  infide  of  the  Tail.  i?.  14.  the 
Os  Innominatum^  where  13  is  the  Os  lUum^  1 4  the  Os  Ifibii^  or  Coxeodicis. 
15.  15,  the  Offa  marJijpiaUa  feu  Janitores  marfifii^  ¥^¥^^  xbQ  Ribs,  1 3  in  a& 
O  the  Cartilagofcutiformis. 


■\ 


( 897 ) 

Fig.  261.  Tbe  Situation  of  the  Ofa  Marfipialia,  t!tc.  aa.  the  Off'a  Tubis.Fig.  a^i; 
h.  the  Coalition^  or  the  joining  of  the  Ojffa  Pubis,  c  c.  the  Two  Offa  Marfu^ 
pialia  or  Jawtores  Marfiipii.  de.  the  Balis  of  the  OJfa  Marfitpiatiaj  where 
joined  to  the  Offa  Pubis,  a.  the  Invard  Head  of  the  Bafis^  e.  the  Outward, 
ff.  the  Acetabulum^  or  Socket^  for  receiving  the  Head  of  the  Thigh  Bone, 
gg,  the .  Os  Ilium,  b  h.  the  VertebrA  of  the  Os  Sacrum,  i  i.  the  Os  Ifchii^ 
or  Coxendicis. 

Fig.  262.  The  Fore  fide  of  the  Thigh  Bone  of  the  Fore  Leg.  a.  the  Head^'i*  ^^^ 
of  the  71&fji  £off^,  where  it  is  fattened  to  the  Scapula,  b.  a  large  rough  Sfine^ 
which  runs  above  half  the  length  of  this  Thi^b  Bone.  c.  a  Protuberance 
of  this  Bone  on  the  outfide.  d.  a  large  Foramen^  or  Hollow  Paflage.  0.  a 
5xww  for  Receiving  the  Head  of  the  Tibia,  fg.  the  B^/jt,  or  lower  Extream 
of  the  Thhf^  Bone. 

Fig.  26  J.  The  Stomachy  and  Gtifi.  ^  the  Gula.  B  B.  the  Stomach,  c.  A  ^1^.  atf}. 
I^erforation  of  the  Stomach  caufed  by  an  Uker  there,  d  d.  the  two  Pouch- 
ings  out  of  the  Stomach  at  the  two  Ends.  e.  the  Pylorus,  f.  the  beginning 
of  the  Duodenum,  ghi  KL  JUNopq.  Reprefent  the  fmall  Guts,  and  the 
'  Coyles  and  Covolutions  they  do  make  ^  fome  of  the  Coyks  lie  hid,  and  out 
of  Sight :  But  the  Order  how  they  follow  one  another  is  fignified  by  the 
Order  of  the  Letters  of  the  Alphabet  5  fo  that  g.  follows  /.  and  g.  is  fuc- 
ceeded  by  i.  and  1.  by  K.  and  fo  on  to  q.  where  the  Ilion  is  Diftharged  and 
Emptied  into  the  C^tcum^  or,  if  that  is  fiill^  into  the  Colon^  at  the  firft  Letter 
:  S.  R.  R.  the  Cacum.  SSS.  the  Colon.  T.  the  ReSum.  V.  the  frfi  Mefenterie 
or  Mefenterium  minorum  Intefiinorum.  w.  the  fecond  Mefenterie  ^  or  Mef enteric 
um  Myorum  Intefiinorum. 

Fig.  264  The  Urinary^  and  Uterine  Pans.  A  A.  the  two  Kidneys,  bb.  the//^  1^4! 
*  Emulgent  Veins,  c  c.  the  Emulgent  Arteries^  d  d.  the  GlanduU  Renales.  e  a.  the 
two  Ureters,  f.  the  Infertion  of  the  Left  Ureter  into  the  Neck  of  the  Bladder. 
G.  the  Bladder  of  Urine^  turn'd  afide.  &.  the  Urethra,  i  i.  the  two  Vagina 
Uteri.  K.  the  common  Pajfage  from  the  Urethra^  and  the  tiro  Fa^'n^,  /.  the 
Arteria  Aorta^  or  Gr^^t  ^rterie.  m.  the  Fi^fftf  Cdvtf.  nnn.  the  Spermatick  Ar* 
tsries.  0000.  the  Spermatick  Veins,  ppp.  the  Hypcgafittick  Arteries  and  Frfiri. 
r  r  r.  the  ^/^c  C^^i,  y^  potius  Comuum.  S  S,  the  Ovaria.  1 1.  the  Tii^tf  Fal- 
Jopiana.  u  u.  the  Cornu  Uteri  of  the  L^  Jide  opened,  w.  the  Cor9rii  Uteri  of 
the  Right  Jide  not  opened,  x  x.  the  tvo  Uteri  opened,  y.  the  Dii^agm  that 
divides  the  tvo  I7tm.  z  z.  the  IwperfeS  Diaphragma  which  partly  divides 
each  27r^»i,  and  lies  over  the  Paflage  of  that  part  of  the  Uterus^  which  is 
doubled  atid  tends  to  the  Vagina. 

Fig.  26  f.  The  Kmw^  Pares  more  particularly.  A  A.  the  two  Ovaria.  bb.^'g^^^S* 
the  Fimbria  Foliacea.  cc.  tbe  Tuba  Fallopian  a.  dd.  the  two  ComuaUteri.  EE. 
the  two  Uteri  Reduplicated.  /  a  Slit  in  the  Neck  of  the  Left  Uterus  to  (hew 
its  Paflage  into  the  Vagina  on  that  fide.  g.  the  Lejt  Vagina  opened,  b.  the 
Qfiium^  or  Mouthy  of  the  £i;6t  Vagina,  i.  the  Commoif  P^J/^i^^  from  the  CTr^ 
<-j&r^  and  Vagina.    K.  the  Urethra.    1 1,  the  Bladder  of  I7nn^  cut  off. 

Fig.  266.  The  Hairy  Tophus.  jpi^.  %66. 

Vol  IL  Y  y  jr  y  y  Fig. 


(  8j.8  ) 

fif^  itf7<      Fig.  367.  TbtUver.    d.  tlie  Vena  Cma.    BBB.  the  }  J[A>bes  of  tb^  Lh^* 
C  the  Bladder  of  Gall    did.  the  Ff^»r#i  in  the  Body  of  the  Liver,  eee. 
the  hcifuru  at  the  E<)ges  of  the  ^ivrr. 
Hi.  t6t.      Fig*  268.  ^  the  Spine  of  the  2i  Vertihra  of  the  AkJL    ^.  Reprelems  its 
Thtcknels.    c.  a  Itrge  Shm  for  the  fcceiving  ih^fajl  Venebea.    d.  the  Dmi 
or  ToQtb  of  this  Vertebra,  e.  the  Froceffm  OUifom  Siperkr  of  one  Kde.  /  the 
Procejtu  Obliqmti  Inferior  of  the  fame  Side. 
///.  1^9.      Fig.  369.  ^.  the  Apife  of  the  ^d  VertAra  of  the  NecK,  where  is  (hewn  its 
natural  Tbicknefs.    h.  the  Ho/^  through  which  the  MednlU  Spinalie   Paflcs. 
c  c.  two  fmall  Foramina  for  the  PaflTage  of  the  VcffeU.    d.  Reprefents  the 
Cleft  at  the  top  of  the  Spine,    e  e.  ttiz  two  Proeeffus  Obli^ni  Snperiores  before. 
ff  the  t90  frocejfus  Obtiqni  Inferior et  before. 
,  ^  Fig.  270.  Thefrft  Vertebra  of  theTlortfx.    A.  tht  Spine^  which  is  long 

^^*      *  and  Acate.    b  b.  the  Oblique  Proceffet  before,  ^r  c.  the  ObUifne  Broceffes  behind. 
dd.  thtlranfverfe  Froceffes.    e  e.  where  the  Riks  are  fafteoed.   /  the  Holkm 
where  the  Medulla  Spinalis  pafles 
/fi:«  ^71*      Fig.  271.  The  ^o  Vertebra  of  the  Loins,    a  a.  the  tvo  upper  Oblique  Pro- 

cefes  behind,    b.  the  Spine,    c  c.  the  two  under  Oblique  Procejfes  behind. 
Hg.  a7a«      Fig,  272.  The  2d  aod  ^d  kertebrA  of  the  Tail,    a  a.  two  Vertebra  of  the 
Tail    b  bb.  the  Spines^  or  Hooh  on  the  infide,  by  meins  of  which  it  an 
better  bang  by  its  Tail.    cc.  A  Hollow,  or  Foramen j  in   the  middle  of  thefe 
Spines^  through  which  Blood  VeJ/els  Pais. 

^MooQroiis  ex.  At  Thorpe  \n  Staffiwdfiire^  ttro  Towi^  Turl^i,  were  taken  out  of  an 
JouWc  Tor.  Egg  (of  the  Ordinary  Size)  when  the  reft  of  the  Eggs  were  well  hatchtd, 
}!Fk£c"^  which  Grew  t^ether  by  the  Flefh  of  the  Breaft  gone,  but  were  in  all  other 
B^)9-P434- Pairs  Difiinfl.  They  feemed  lefs  than  the  ordinary  thtcknefs  of  Tmrkep\ 
For  there  wanted  both  Nutriment  and  Room  for  their  Growth  ^  whitb  was 
the  occafton  of  their  Cobefion  and  Smallnefs.  They  bad  DiJtinB  Cavities  in 
their  Bodie^^  and  two  Hearts  :  fo  that  chey  bad  two  Difiinff  Cicairicmla\  and 
Conlequendy  the  Egg  had  two  Telis  in  ir^  ivom  whence  they  were  produced ; 
vvbic^h  Accident  is  very  Comtnoo.  Birt  1  have  a  dryed  Mon/lyous  Chtcken  whici 
had  but  one  Head,  4  fi^ings^  4  Legs^  and  anifCavit}  in  the  Bodj^^  and  conftqueor* 
ly  had  but  one  Hearty  In  this  Cafe  this  Monfi^om  Chicken  w<is  produced  from 
one  Cicatrichla.  So  Parous  ntentiooa  a  Double  Infant  with  one  Heart.  In  thefe 
Cafes  the  Original  of  the  Infant  was  one,  and  the  VeffeU  R^lar  ^  but  in  the 
Extremity  tl^  Arteries  and  Nerves  wefe  divided  into  more  Branches  than  Or- 
dinary, and  produced  Double  Parts.  And  this  is  like  the  double  Flowers  of 
Plants,  which  arejproduced  fo  by  the  Richnels  of  the  Soil.  And  thus  it  is 
in  the  Eggs  of  ^adrupeds^  they  are  Joyned  in  the  Ovarium^  and  as  they 
Grow  their  Bodies  do  externally  Cohere.  So  that  I  may  Obferve,  that  there 
are  thefe  two  Reafons  of  the  Multiteide.of  the  Parts  In  m  Embryo  5  the  Joja- 
log  of  two  Perfef):  Animals^  ot  elfe  the  Extraordinary  Divifion  of  the  CV^ 
nalVeJfels^  the  Arteries  and  Nenes. 
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CXI.  The  Body  of  this  CoU  appeared  to  the  Eye  Compleatly  Formed,  jf^«^^,^ . 
without  any  Monfirq/Hy  to  betaken  Notice  of  in  it:  Bat  the  Head  being  s^Mr^R/ 
opened,  aod  examined,  it  was  fband,  that  it  bad  no  Sign  of  any  Nofe  in  the  p^^Jj-  °-  ^' 
ufual  Place.  The  two  Eyes  were  united  into  one  double  Eye,  which  was 
placed  juft  in  the  middle  of  the  Broip^  the  Nofe  being  wanting  which  fhould  Fig.  173. 
have  feparated  them  :  Whereby  the  two  Eye  Holes  in  the  Skull  were  united 
into  one  very  large  round  Hole,  into  the  tnidft  of  which,  from  the  Brain^  en- 
tesed  one  pretty  large  Optick  Nerve^  at  the  End  of  which  grew  a  great  Dou- 
ble Eye )  that  is,  that  Membrane^  called  Sclerctis^  which  contained  both,  was 
OBe  and  the  lame,  but  feemed  to  have  a  Seam^  by  which  they  were  joined,  to 
go  quite  ronnd  it,  and  the  Fore  or  Pellicid  Part  was  d!ftin£lly  feparated  into 
two  Coniea\  by  a  White  Seam  that  divided  them.  Each  Caniea  feemM  to 
have  it's  i&ir,  (or  Rainhfi^-Uke  Circle)  and  Jpertures^  or  FupiBs^  DiftinS^ 
zhA  upon  opening  the  Cornea  there  were  found  within  it  two  JSdZi,  or  Cbrf" 
ftaUine  Humours^  very  well  (haped.  The  Eye  Lids  were  alfb  a  little  divided  in 
the  middle.  Juf)  above  the  Eyes,  as  it  were  in  the  midft  of  the  Forehead^ 
was  a  very  deep  Depreffion,  and  out  of  the  midft  of  that  grew  a  kind  of 
Double  fwfe  or  Bag^  containing  little  or  nothing  in  it :  But  tofbme  it  feemed 
to  be  a  Produdion  of  the  matter  Defigned  for  the  Nofe,  but  diverted  by  this 
Mxmfirom  Conc^tion  -,  pefhaps  the  Proceffta  Matnmllares  Joyned  into  one^ 
and  were  covered  with  a  thin  Hairy  Skin. 

CXIL  A  Bvicher  (zt  Limmington  in  Hampjbire)  having  killed  a  fatted  Cov,  ^  Moofirooi 
and  opening  the  Womb^  found  in  it  a  Monftrom  Calf^  which  begun  to  have  caif;  at  Mr. 
Hair.    The  Feet  of  this  Calf  weie  fo  parted,  as  to  be  like  the  Claws  of  a  Do^-,  Slio.  i.?. 
the  Legs  had  no  Joynts  $  and  the  Tongue  was,  Cerberus-like^  Tripple^  to  each  to.o.2lp.2o'. 
fide  of  his  Mouth  one,  and  one  in  the  midft.     Between  the  fore  Legs  and 
the  hinder  Legs  was  a  great  Stone,  on  which  the  Calftid.    The  Skin  of  the 
Breaft,  and  between  theXegs,  and  of  the  Neck  (which  parts  lay  on  the  fmaller 
End  of  the  Stone)  was  much  thicker  than  on  any  other  Part.    The  Stone 
fwhich  was  bigger  at  one  End  than  the  other^  Weighed  204*  Pounds,  the 
outfide  was  of  a  Greenifli  Colour  ^  and  not  Plain,  but  full  of  little  Cavities  1 
when  broke  it  appeared  full  of  fmall  Pebble  Stones,  of  an  Oval  Figure  ^ 
its  Colour  Gray  like  Freeftone,  but  mtermixt  with  Veins  of  Yellow  and 
Black. 

CKIII.  jfofL  1 1. 1 6-}^  A  Cow  of  Mr.  Will  Dabs\  at  Afdnecoat  in  Warwich  a  MoofiroM 
fiire^  brought  forth  a  iMoir^ofii  Calf\  having  one  perfeSlarge  ififeji,  and  on^l[^%y 
the  right  Side  of  that  grew  another,  almoft  as  large,  and  of  true  Shape,  ha- •^'V^^)^ 
ving  both  Tongue  and  Teetb  •,  and  from  the  Roof  of  the  Mouth  of  the  -M(m.  o^aJs^pVy^ 
Jhom  Head  hung  down  a  piece  of  Flefh  with  the  fhape  of  a  Tongue  upon 
it,  and  a  row  of  Teeth^  as  on  an  under  Jaw  :  Which  occafioned  the  Man 
who  (hewed  it,  to  fay  that  it  bad   3  Mouths.    It  had  to  each  Head  2  Eyes, 
only  thofe  of  the  Monttrous  were  very  fmall,  and  I  believe  had  no  Sight, 
Ic  had   pnly  2  Ears  to  both  Heads,  one  of  which  was  placed  on  the  Far- 
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fide  of  the  Monftrous  Heid,  the  other  as  ufual  in  other  Calves.    It  Sreathd 
equally  at  both  Mootbs,  and  had  Coaimanicated  v?itb  the  lame  Throat,  but 
'  took  its  Nourifhment  only  at  the  Perfed  Moutb,  the  under  Jaw  of  tbe  o- 

tber  being  (b  Weik,  that  tbe  Mouth  always  ftood  open  and  drtveU'd.  It  ap- 
peared on  the  left  fide  to  be  a  perfect  Calf,  and  looked  very  lively,  and  was 
at  ;  Days  Old,  as  Urge  and  ftrong  as  other  Calves  ufually  are  at  i  o  Days,  or 
a  Fortnight, 

CXIV.  Feb.  24.  i66y.  Rob.  Claak^  of  Beer  Perrk  in  Devonfiire^  had  a 
^fo  MOB-  JSIflci  Ramb'Lamb  fallen  with  one  Head,  but  two  DiftinA  Bodies^  with  8  Legs, 
Lanibi,  kf  which  Boiie$  were  joined  in  the  Neck.  It  had  two  Eyes  and  as  many  Eats, 
Sld^l^ttd.  ^°  ^^^  ^^"^^  Places;  and  one  Extraordinary  Eye  in  the  Hiidock^  with  one 
^480.      fingle  Ear,  about  an  Inch  diftant  from  the  Eye  backwards.    Its   Dam 

ufually  brought  forth  two  Lambs  every  Year,  as  (he  did  this  Year  alfo ; 

which  with  the  Eve  remains  Alive  ^  but  this  Monfter  was  found  Dead  by  the 

Hedge. 
About  the  lametimc^  yobn  Cauce^  of  tbe  Szmt  Parifli,  had  a  Whhe  Lamb 

fallen,  with  two  Diftin^  Heads  and  Necks,  joined  at  the  Shoulders,  bat 

one  only  Body  %  and  that  well  formed,  yet  having  Double  Entrails  in  all  Re* 

fpeQs.    Tbe  Ewe  remains  Well,  but  the  Monfter  Dy'd. 

CKV.  In  December  1682.    Among  many  F/^i  of  a  Som^  there  was  one 

^^^^  which  had  no  PafFage  for  the  F^ces^  either  Solid  or  Liquid,  although  the 

» i47.FiV8!\^8iv  was  not  outwardly  clofed  up  ;  and  being  diffefled,  we  found  tbe  Guti 

very  much  Diliended  and  Tranfparent,  and  through  them  appeared  the  Ksc^» 

very  Liquid,  accompanied  with  no  fmall  quantity  of  Wind.    The  End  of 

the  ReSum  was  entirely  clofed  like  a  Bbdder^  and  Sealed  as  it  were.  Hermetic 

catty^  Pendulons  in  the  Cavity^  and  not  in  tbe  leaft  continued  to  a  SpbinBer^  of 

which  there  was  no  Sign.    There  was  no  Bladder  to  be  found,  nor  Vierm^ 

nor  any  Matk  of  what  Sex  it  was  defigned  for :  But  both  the  Ureiers^wcic  In- 

ierted  into  the  Re5um^  within  an  Inch,  or  thereabouts  of  tbe  End.     The  Sto* 

mach  was  full,  even  to  Diftenfion,  of  an  Hard  Subftance,  which  appeared 

exa£Uy  the  lame  with  hard  prefi'd  Curds.    Tbe  Cbyk  came  freely  enough  out 

of  the  DuSwi  Peequelkams^  where  it  was  inferted  into  the  J^ular^  upon  the 

preflhre  of  the  Intefiines  :  But  I  could  not  Urge  the  Liquid  or  FlaUiJent  Cm- 

tetits  of  the  Guts  upwards,  within  two  Inches  of  the  tylorus^  tho'  I  prefled 

them  till  they  Brake. 

Two  MOB.       CXVI.  In  M^  1 699.  There  was  (hewed  to  me  a  Kg  at  Jf^eefori  in  Seafi^ 

fpir  jP  Jl>i^^y  with  a  Face  fomething  Reprefenting  that  of  a  Man*s,  and  tbe  Chin. 

^oycr.  o.    nvas  very  like  that  of  an  Humane  Feetus.    But,  when  I  had  well  confideidF 

^9.  p.  43».  jjjg  Head,  I  obferved  there  was  a  Depreffion  of  the  Bones  of  the  Nofc,  in 

that  Place  which  was  betwixt  the  Eyes,  in  which  the  1^'s  Face  leaned 

to  me  to  be  Broken,    and    the  Nofe  drawn  up  to  appear  like   an  Hm- 

mane.    The  under  Jam  wjs  Inverted,  to  grow  up  to  meet  the  upper;  the 

Tongue  and  Mouth  were  made  more  like  an  Humane^  being  altered  by  fon^ 

External  Freflure  upon  the  Mouth  of  the  Kg^   which  broke  the  Booes 

of 
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of  tbeNofe,  add  cauied  their  Depreffion  towards  the  Palate,  andtheJSfi;^' 
fon  of  the  nnder  ^av.  This  Prejure  on  the  Mouth  forced  the  Banes  np^ 
ward,  16  much  as  to  cover  the  Eye  Holes^  and  the  Pig  appears  Blind.  A. 
is  the  Place  of  the  Bone  Depreffed^  B.  is  the  Depth  of  it.  It  doled  it  felf 
with  a  Spring,  when  we  opened  it  hj  Force ;  fo  that  it  had  Grown  doled 
up,  ever  iince  it  was  Cartilaginous.  By  this  Breach,  or  Deprelfion  of  the 
Pig's  Face,  I  was  firft  Convinced,  that  this  Monfter  was  not  produced  by 
the  Copulation  of  ivro  Species^  as  was  ufually  apprehended,  but  only  occafion* 
cd  by  the  Perverfion  of  the  Compl'effion  of  the  JTomb^  or  Placenta,  or  other 
Pigs  in  the  fame  Part  of  the  V^omb.  And  that  the  Pig's  Head  was  ftreighc- 
ned  in  its  Growth,  appeared  by  the  Flatnefs  of  the  Ears,  and  that  this  De- 
prelTiire  happened  whilft  the  Bones  were  Cartihginovi^  appears  by  the  Bones 
deprelled,  which  remained  Cartilaginons^  and  at  the  fame  rime  the  under  ^av 
was  Inverted,  and  the  Head  made  more  Round.  1  farther  oblerved,  that  ail 
the  Head  was  covered  with  Hair,  as  the  other  Pig's  were ;  that  the  Teetb 
in  the  Mouth  were  Pig's  Teetb  5  the  Hair  of  the  Pig's  Head  was  Yellow, 
as  that  of  the  Sow's  was  ^  the  Monftrous  Pig  was-  as  big,  and  as  well 
Grown  as  the  reft  of  the  Pigs,  and  therefore  begot  by  the  Boar  at  the  fkm6 
Time^  the  Nofe  was  a  Perfe£t  Pig's  Snout,  and  there  was  no  upper  Lip,  as 
HI  the  Human  Kind.  In  all  the  other  Parts,  it  appeared  to  be  a  Perfefl  Pig; 
no  Parts  were  wanting,  but  thofe  of  the  Face,  diftorted  by  fi>me  External 
Accident.  At  the  beginning  of  the  17^6  Week,  from  that  Time  when  the: 
Sow  took  the  Boar  which  is  the  ufual  Time  the  Sa»  Pigg'd  a  Pigs,  the  firit 
jT  were  Pctfoci  Pigs,  the  Sixth  was  the  Monfter,  and  3tter  that  two  irjore 
Perfeft  Pigs.  This  Monfter  was  Pigg'd  Alive,  but  dyed  becaufe  it  could  not 
Suck,  the  Nofe  being  Stopped,  The  Cry  of  the  Pig  was  not  like  the  other 
Pigs,  becaufe  of  the  Stoppage  of  its  Nofe,  and  the  Alteration  of  the.Fi*' 
gureof  its  Mouth.  .      i 

'  This  Kind  of  Monftrous  Pigs,  produced  by  the  Uhnsioral  Sitnatioii  of 
Parts^  by  fom6  External  Compreffion,  I  believe  is  vcry^  frequent  i  hctdub 
I  bad  another  of  the  fame  kind,  fent  me  out  of  DerbyS^e^  which  bad  a  Re* 
iemblance  of  a  Man's  Face,  and  all  the  other  Parts  of  a  Pig,  and  this  had 
tlie  lame  Chin,  and  Depreflion  betwixt  the  Eyes,  the  Ronndnefs  of  the  Headj 
and  Flatnefs  of  the  Ears,  I  have  above  defcribed.  But  this  Deriyjhire  Mow 
fter  wanted.  Hair,  as  Pigs  which  come  too  foon  ^o^  and  no  5^x  could  Ini 
difiinguifiiTMl'in  it :  But  the  former  delcribed  was  a  Boori^;    1  / 
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CXVIL  This  Monftrous  Catling  was  I>ead  when  I  merwithlr,.and  lamrbrAutomrv 
pcrfwaded  that  it  was  fo  brought  forth,  the  Lungs  being  Compaft  and  free  ftJoSsoiSbic 
Irom  Air,  which  they  could  not  be,  if  it  had  ever  Inlbired.    It  was  Double  Git^£!|Dr/ 
from  the  Kavel  downwards,  having  4  Hind  feet,  2  Tails^  2  Ams\  and  ^^^j^u^^^ 
TeeJenda  ^  for  they  were  F^ales.    They  were  Jointed  into  one  Trunk  at  the 
Navel;  and*  were  continued  t:^  apwards  :  But  yet  this  Monfter  bad  2  Pairt)f  ^^  275^ 
Forefeet,  one  of  them  on  the  Back,  and  the  other  on  the  Breaft.    TheHead^ 
though  fingle,  had  two  Pair  of  Ears,  one  naturally  Seated,  and  another  at  the 
hinder  part  of  the  Head,  between  the  Procerus  MammiUares^  to  which  the  Ver- 
»^4  of  both  the  Necks  were  Joined,  Theie. 
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Thefe  was  only  one  Stomach  under  the  Liver  m  tie  Right  fide^  nachhc 
under  another  Liver  in  the  left.  The  Guts  were  fingl^  tiQ  within  6  a -j 
Inches  of  tlu:  Anus^  and  there  was  a  Divilion  inco  two  Branchea^  one  gofa^ 
to  each  Fmdament  below  the  Divifion  there,  were  pbinly  to  be  feen  two  C^ 
cnms^  within  about  9  Inches  of  cbe  Jnys  each.  There  were  two  Livets,  one 
much  fmaHer  than  the  otber^  that  which  was  in  the  Itight  fide  wx  the  leaft, 
the  other  lay  lower  down  in  the  left  ^de^  they  vwre  both  eneife  with- 
out any  Diviiion  or  Lches^  There  was  a  Vena  VmUlkalis  inlened  ioro  each  of 
them.  There  were  two  Arteries  inlerted  into  the  Liver  in  dbe  left  fide,  both 
coming  from  the  Aorta^  and  thefe  1  (hall  call  the  Cwliac^  \  but  there  was 
only  one  inlerted  into  the  Liver  placed  in  the  right  fide.  TfaeK  was  no  Fov 
Cava  below  the  Livers ,  for  all  the  Veins  coming  firom  the  lower  parts 
entred  the  Livets  as  the  Vena  Porta  does  naturally.  There  was  a  Bunch  of 
a  Vein  on  each  fide  proceeding  from  the  Loins  inferted  into  the  Badi  Parts  of 
the  Liver :  And  bendes  thefe  there  was  not  a  Branch  to  be  teen,  hot  what 
was  inlerted  into  the  middle  of  the  Livers.  Thete  wiere  ^ro  Kidnej^s  on  eack 
fide  furniihed  with  Ureters.    There  wss  neither  Spleen  nor  Pancre/ss  ia  eithct 

fide. 

There  was  a  Donbk  Dsaphragm  meting  in  the  middk  between  the  iw 
Back  BoneS)  and  making  a  Methane,  which  to  me  feenaed  to  be  a  Me£a^ 
JHmaa^  for  it  reached  up  to  the  Tbjmm.  There  were  2  Heacts  in  it,  one 
placed  above  the  other,  and  a  little  to  the  Right  fide,  it  was  mudr  higher 
than  ordinary,  and  it  had  a  Vein  coming  to  it  from  the^  liitle  Liver  in  the 
Right  fide,  which  Ctogethet  with  ?  other  final!  Veins,  o^e  fi^om  each  of  tic 
Fore  Feet^  and  one  from  the  HeadJ  iuroifhed.  this  Htart  viith.what  Blood 
was  to  be  Circulated  by  it.  It  had  only  one  Auricle^  and  one  Vhrtrich  :  So 
that  it  leemed  to  be  but  half  a  Heart.  There  was  a  pretty  large  Pafi&ge  Into 
the  Arteria  Aorta^  the  Contrivance  of  which  was  very  Gngolar ;  fi>r  above 
this  Heart  it  was  made  like  an  Arch  of  a  Cncle,  into  which  there  was  a  di- 
so&k  PafiTage  from  the  Heart  for  the  Blood.  When  I  further  Esamified  tfas 
Artery^  I  found  that  it  went  down  on  each  fide  on.  the  Vertebr^t  of  tha  Backs 
between  the  Kiineafs^  and  divided  it  lelf  on  each  fide  after  the.  ufuai  mn- 
ner,  after  it  had  lent  each  Kiinq  a  Branch,  the  Liver  in  the  Right  fide  onc^ 
and  the  Liver  in  the  Left  fide  two.  Below  the  former,  a  little  towinds  tte 
Left  fide  of  it,  there  was  another  half  Heart,  having  only  one  AmkU  and 
one  Ventricle  like  the  former.  This  received  a.  little  Blosod  bat  what  was 
tranfmitted  from  the  large  Liver  in  the  Left  fide,  by  that  that  is  calFd 
the  TrnmM.  Afcendfm  of  the  Vepw  Cava.  The  Artery  cai^r3»iQg  the  Blood 
from  this  Heart  was  inf^ted  into  the  Artery  lately  deJcribVi,  as  well  as 
that  of  the  other  Heart.  So  that,  if  the.  Blood:  Circialaioli  through  dtfaa 
of  them,  the  whole  AninialnsttllneceirarUy  be  fpf^plied. with  Blood,  a  Con* 
:tdYance  not  unlike  that  of  the  ^rteriei  nid^  the  Brfttn^  whom  the  j*(r- 
ridt  Carotiies  and  Vertebrates  do  Empty,  themselves  into  one  Cornnaon 
Channel^  from  which  all  Parts  of  the  Brain  may  eafiljr  be  foppUed  with 
Blood* 
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The  Head  was  Joyned  to  two  Necks  about  the  Proeejfvi  Manmllares.  ,,       Hg.  ift. 
There  Were  4  Orders  of  Bln^  though  the  Body  w'ds  but  oAe  iibovethe#^.  ^79. 

Fig*  27;;.  Exprefles  to  the  Life  the  outward  Shape,  when  placed  on  its gmi. 
Back.  ***  «7f 

Fig.  276.  The  Cat  Opened.  1.  the  Stomachy  puU'd  from  behind  both  the^*-  ^^^ 
Livers^  fo  as  to  be  plainly  ften.  2.  the  beginning  of  theGtrti  bdow  the  P^ 
ne.  3.  The  Dirifion  of  the  Gut  into  two  Branches,  whereof  one  went  to 
each  Anus.  4,  4.  the  Tmo  Cacttms.  J.  y.  5.  5.  the  Tvo  Pair  of  Kiinefs^  ffar- 
niflied  with  Emulgent  Arteries  and  Veins.  6.  A  large  Liver  in  the  Left  fide, 
much  lower  fi(uared  than  the  Liver  in  the  Right  fide.  7*  the  Liver  in  tfafe 
Right  fide,  with  a  Vein,  8.  coming  from  the  Kidnejsof  the  iame  Side,  after  it 
had  United  above  the  Emulgents ;  this  fupplies  the  Office  of  the  Vena  Cava 
and  Vena  Porta.  9.  9.  two  large  Branches  of  the  big  Artery  going  into  the 
Body  of  the  big  Liver.  10.  10.  10.  10.  the  great  Artery^  fupplying  both 
fides  with  Blood,  and  receiving  of  it  from  the  two  Hearts.  11.  The  Vefri, 
bringing  the  Blood  from  the  lower  Parts  of  the  Left  fide  into  the  Liver^  6. 01 
the  lame  fide.  12.  12.  the  big  Artery^  fending  Branches  to  each  of  the  Kid- 
ncjfs.  ij.  the  upper  Heart.  14.  the  Artery  that  fupplied  the  Head  with 
Blood.  I  J.  I  J,  the  Axillary  Arteries.  16.  the  Vena  Cava  coming  from  the 
Liver  in  the  Right  fide  to  the  Heart.  13.  17.  the  PafiTage  from  the  faid  Heart 
to  the  Aorta. 

Fig.  277.  I.  The  liver  in  the  Left  fide,  freed  ftom  all  thifigs  that  kept  f*-  «77» 
it  any  way  out  of  Sight.    2.  the  Vena  Cava  pafliAg  from  it  to  the  lower 
Heart.  6.  9.     A  Skirt  of  the  Diaphragm  turned  to  the  Left  fide,  that  the 
former  Vein  (hould  better  appear.    4.  the  Stomachy  difplaced  for  the  for- 
mer Keafon.    5.  y.  $.  jr.  the  Kidneys.    6.  the  lower  Hearty  in  its  due  Sitna- 
tion.     7.  the  upper  Hearty  drawn  out  of  its  place  upwards,  that  thfe  other^ 
6.  with  the  Paflage  11.  from  it  to  the  Aorta,  9.  9.. might  be  welj  Repre- 
fented.    8.  8.  the  Uver  in  the  Right  S^de,  doubled  and  turtfd  over  the   , " 
Hearty  6.  that  it  might  be  the  better  let  forth.    9.  9.  9.  the  Aarta^  where 
it   is  not  hid  by  the  Parts  difplay'd  for  ihe  former    Reafon.     lo.  the 
Lnngs  not  well  Reprefented.    1 1.  the  PalTage  from  the  lower  Heart  Into  the 
Aorta. 

Fig.  278,  The  Skull  opened,  and  freed  from  t^e  Brain,     i.  i.  the  Hollows, ^jr-  »7fc 
tbrough  which  the  Medulla  Oblongata  v^as  continued  fo  the  Medulla  Spinalis. 
5.  2.  the  two  Necks. 

Fig.  279.  r.  I.  The  Two  Diaphragms  feparated  from  the  Cartilages  of  the'*^  *??• 
Ribs,  that  their  JunSures  may  be  feen.  2.2.  2.  2.  The  Vertebra  of  both 
the  Backs  3.3.  3. 3,  3.  3.  the  JnnBure  of  the  two  Setts  of  Ribs  that  were 
at  the  Back,  4. 4. 4, 4.  the  two  Setts  of  Ribs  thsrt  wer6  joyned  to  the  Breaft 
$.  the  Tips  of  the  Diaphragm^  puird  d6whwards  to  (hew  the  Ribs  plainlj^, 
6.6.  the  Ti^rt^iTdt  of  the  two  Necks. 

CXVHL 
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« 

jnKmM\  CXVIII.  The  Account  you  had  from  Cbefter^  in  1695?.  of  a  Cre^HmHl 
wteipwU^^^  ^hat  voided  an  Anioial,  Relembling  a  itbelp^per  Anum^  as  ftrange  and 
j^p^»^»  incredible  as  it  may  feem,  is  jret  here  ftedfaftly  believed «  and  the  Creanve 
GnBTW9«<ii  was  kept  for  fome  time  in  Spirit  of  Wine^  having  Lived  for  fome  fliort  u^ 
u^^^^^^^'^^^^^  iwo  the  World,  ,^nd;it  was  fecn  alive  "by  lAi.Robertt  of  |hc 
2M.  p.  3i6.jS(>fiS:;f, .  t;Ueii  in^Cbefter.    They  fay,  it  exaftly  relembled  a  Grey-bound-indf^ 

jand  ii%d.on  its  (ide  a  large  Spot,  in  the  lame  Place,  as  the  D^^  it  proceeded. 

ffrom,lidd  fiiehi  another ;  and  that  with  it  was  Voided  a  Wbitlfh  Mucous 

Matter,  fo  that  the  People  here  at  Cbefter  will  not  permit  me  to  Queltioa  the 

Truth  thereof 

vu^'f^'lbpy  CXIX.  'Tis  Notorious  all  over  London,  that  divers  Years  fince,  a  Biub^ 
/h^lldiufi  vet  Alive,  of  a  conGderable  Noble-man^  after  fhe  had  loft  her  Spleen,  hach 
^jPl2!liueen  feveral  times  with  Puppys-^  of  which  fome  cm  of  Curiofity  were 
o.[o5.p.i  17- opened,  and  found  to  have  a  very  Fair  Spleen.  Vid.  Diemerbroeck  ae  Anat. 
Corp.  Hum. 

A  Com  with  CXX.  I  am  informed,  that  this  Year  1^99  at  Duncburcb  in  Warwkifiire^z 
Pour  Calves-,  Cw*  Calved  Four  Calves^  Perfeft  and  all  Living. 

Bv  sir  J,  '  ' 

255>.p.*435-     CXXT.  About  2  or  5  Years  fince,  there  was  a  Hen  at  JTackton  in  North- 

/b/i  which  being  big  with  £ggs^  upon  ibme  account  could  not  Lay,    but 

AUtnwitbiftexatlmG  dyed^  and  then  being  opened,  thete  was  found  in  ike  Ovarium 

OTariam ; 

fo/p.'io?^  CXXn.  In  France  a  S^iall  Egg  of  about  7  Lines  ftom  End  to  End,  and 
^«^  .j4iof  bignefi,  was  found  deluded  in  a  Hen's  Egg^  which  appeared  to  have 
^Tciu^E^I  nothing  Extraordinary  on  its  outfide.  The  SmaU  Egg  Shell  was  fafieued  to 
By..*..  »•  die  Shell  of  the  greater  by  one  of  its  Extremities. 

oraftfwuim  CXXIIL  There  hath  been  very  lately  made,  by  two  Phyfictans  at  Bim,  a 
^cow,Br...Difre£lion  of  a  Com^  in  cujus  Tefticulis  Ova  reperta  fuerint^  uti  Kerkriq^^ 
'^^^^'^^^' obfervaffe  fe  fcrtpferat^  r»  Anthropogenise  Ichnographia. 


CXXIV-  The  Sagacious  Harvey^  after  many  repeated  Difle£lions  of 


^^^^^ Tranfparent  Liquoi  «,w-^^^  *„  «  --.j  — ., — .  .-  ..^.^^  «..^  • 

^^BitchrWeek  he  could  plainly  fee  the  Rudiments  of  a  Fostus,  Hejs  well  latlsfy'd 
^'(J^eri**"  (after  feveral  Tryals)  that  no  Liquor  can  be  fo  foitibly  injeftedinto  the 
vrre  fM  Womb,  z%  to  miake  its  Paflage  into  the  Place  of  Conception  :  Nor  would  be 
8««  «d  fufpefl:  that  the  Seed  of  the  Female  lay  till  the  Egg  appeared,  in  any  Qraxmtt 
^^  *4ti  *'  R^ceffes  of  the  Horns  j  which  he  afferis  are  then  as  f moorh  and  foft,  as  the 
It^^'Mlf^orpvs  CaBofum  of  the  Brain.  After  Dr.  Harvey  had  thus  fufficiently  confuted 


r 


'^ 
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QiOD  of  the  RtohSm  cfJnimah  from  the  Mixture  of  the  (eaunal.  Matter  of 
both  Sexes,  'tHras  not  fo  difficult  to  difcovet  whence  the  Egg  came,  which 
he  favr  about  7  Weeks  after  Impregnation.    The  falU^ian  Tnbes^  which  joyn 
to  the  Horns,  and  ^terminate  very  near  the  Ovaria^  fas  the  Tefies  muUebres^ 
are  generaUj  now  call*d)  dire£ted  the  ingenious  and  induftrious  De  Graaf^ 
to  make  more  accurate  DiileQions  of  them  :  And  he  has  fo  very  nicely  ob- 
.  firv'd  the  Progrels  of  the  Eggs  in  Conies,  the  very  time  of  their  pafHng  into 
the  Tubes,  and  appearing  in  the  Horns  of  the  Womb,  (which  comes  very* 
near  that  proportion  of  Time  Dr.  Harvey  obferved  the  Eggs  in  his  Deer  j  that 
the  Opinion  of  the  Production  of  all  Animals  from  Eggs  is  now  almoft 
univerlallf  received. 
Some  time  Hnce   indeed,  the  learned  Diemerbroeck^  and  very  lately  Mr. 
-  Verney^  have  endeavoured  to  confute  this  Opinion,  and  expofe  ir.     The  moft 
confiderable  Argument  they  ule,  is  taken  from  the  Narrownefs  of  the  FaBo^ 
nan  Tubes,  where  they  open  into  the  Womb,  and  at  their  Extremities.    But 
Or.  De  Graaf  pttwemed  this  Objeftion,  by  alledging,  that  the  Hole  by  which 
it  has  its  Exit  out  of  the  Ovarium  is  as  narrow  \  that  no  Force  is  uled  to 
open  it,  but  it  expands  it  felf  as  the  Ox  Uteri  before  the  Birch  :  As  Nuts  and 
Peach-ftones,  Cfc.   give  way  to  Qerminating  Plants  which  is  Ids  able  to 
make  its  Way  than  the  Egg.    But  befides  which,  thefe  Authors  urge,  tfao' 
the  Extremity  of  the  Tubs  be  membranous  in  moft  Quadrupeds,  in  which 
it's  poffible  a  feminal  Liquor  might  be  tranfmitted  into  the  Womb  ;   in  Wo- 
men it's  divided  like  a  Knot  of  Ribbon,  and  is  no  more  adapted  to  receive 
any  thing  but  an  Egg,  than  the  Fingers  expanded  to  receive  and  contain  a  Flu-  yid.  jnf.v$!. 
id.    The  Egg  has  not  been  able  fometimes  to  get  into  the  Womb  5  Riolanus  F'^Sffij* 
fpeaks  of  a  human  Foetus  feen  in  one  of  the  Tubes,  and  Dr.  Harvey  afTures  you  ^^. 
he  has  feen  it  himfelf. 

In  the  DifleE):ion  of  a  Bitch  at  Oxford^  it  was  oblerv'd,  that  the  EmMo*i  . 
either  could  not  get  into  the  W^omb^  the  membranous  Expavfim  being  hind-- 
red  from  afcending  to  and  clipping  the  Ovaria^  by  the  Fulnefs  of  the  Wotnh^ 
or  from  the  fame  Caufe  were  forc'd  back  again.    She  had  been  with  Whelps ; 
by  a  Blow  (he received  xXi^Fcetm^s  died  within  her.    She  difcharged  by  the 
Pudendum  a  great  Quantity  of  putrid  Flefh  and  Matter.    She  was  afterward 
able  to  run  in  the  Pack    After  the  2d  Impregnation  ihe  was  obferved  to  . 
have  a  very  illfhaped  Belly  i  when  dead,  the  Owner,  a  Perfonof  Quality, 
/eat    her  to  Oxford.    The  HornS;  of  the  If^omb  were  lb  ftuft  up  with  the 
Bones  and  firmer  Mnfcles,  and  thicker  Skin  of  the  Foetus\  (fbmc  of  them 
lay  in  the  ufual  pofture,   the  Skeletons  of  which  were  entire,  the  Interftices 
of  the  Bones  only  Bird  up.  with  Skin  and  Flejf))  that  no  lemtnal  Matter,  or 
jtwra  feminalis  could  poffibly  find  a  paffage  to  the  Ovarium.    The  Eggs  af: 
fe£leA  in  the  2d  Impregnation,  finding  no  Room  in  the  Horns,  were  for^d  back 
into  the  Abdomen  ^  where  they  were  found  affixt  to  the  Mefentery,  Kid- 
ney, &"<?.    Only  two  of  the  Bags  had  a  Conununication  with  the  Jf^omb  by  a 
flender  DuGt.    Thele  I  fuppole  fell  into  the  Horns  firft,  and  began  to  faften 
to  them,  but  growing  larger  were  forc'd  to  retire.    The  other  tbree  had  no 
Reception  there  at  all.    The  Membranes  which  conj;!iined  the  Embfio's 
VoL  IL  Z  zz  z  z  were 
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were  all  of  them  verj  thin,  and  the  JmmdlcuUt  in  them  had  wanted  a  dv 
Supply  of  Nuirhiaus  Matter.  This  feeins  to  give  as  dear  a  Pfoof  of  tbe 
Truth  of  the  modern  Opinion^  as  can  be  expefied  or  defired . 

But  if  Anatomy  bad  not  difcovered  Eggs,  and  demonftrated  their  Uk 
and  Progrefs  to  the  Womb,  it  would  be  very  difficolt  to  conceive  how  aa 
Animal  could  be  produced  from  the  Mixture  of  the  femnal  Liquors  of  bodi 
Sexes.  Every  Animal  (Kho"  upon  other  Accounts  etteenried  the  moft  defpi- 
cabled  is  made  up  of  fo  many  different  Parts,  and  thole  of  fo  excellent  a 
Contrivance,  and  lb  wonderful  a  Refpe£l  to  one  another,  that  'tis  not  to  be 
imagined,  that  the  Seminal  Fluids  lying  loofe,  and  at  large  in  the  Capacity 
of  the  JrotiAj  and  expofed  to  lb  many  Accidents,  could  give  a  Produtftion  fo 
admirable.  Every  Jog  of  it  from  the  frequent  Motions  of  the  FemaJe 
would  diflurb  and  dittrad  the  prefent  Defigns  of  the  Flaftkk  Power  tbey 
Ipeak  of.  The  Humours  and  Vapours  which  have  a  Paffage  to,  and  homed 
ail  the  Parts  of  the  Body,  would  in  the  If^omb  break  in  on  the  loft  Semmd 
Mafs,  and  break  off  the  tender  Filaments  when  firft  a  Forming.  In  Quadra- 
peds  the  petiftaltick  Motion  of  the  Horns  would  perpetujlJy  leparate  tbe 
rarts  of  the  feminal  Colledion,  and  fcatter  thole  Pieces,  which  Nature  is 
putting  carefully  together  into  the  Fabrick  of  an  Animal.  From  this  Way 
of  Conception,  Monfters  would  be  very  frequently  brought  forth,  and 
would  be  much  lels  wondred  at,  than  a  perfe£l  Produ£bion  is  now.  We  lee 
how  very  induftrious  Nature  is  in  preferving  the  Species  of  Vegetables. 
When  the  tender  Seed  is  firft  Formed,  it  is  fecured  from  external  Injuries  ly 
various  forts  of  Cales«  The  Embrio  of  the  Plant  contained  in  the  Seed  hatb 
3  or  4  Coats  to  enclofe  it  \  the  outermoft  is  deGgned  of  fufficient  Strength  to 
prelerve  it.  None  of  the  Juices  of  the  Earth  are  permitted  to  enter  io,  Ixit 
fuch  as  are  fit  to  put  into  Motion,  or  fupply  the  Liquor  contained  in  tbe 
inner  Membrane,  from  whence  it  has  its  firft  Increafe.  And,  as  the  Eggs 
of  Animals  are  defigned  for  the  fame  Purpole  the  leeds  of  Vegetables  are; 
fo  there  is  very  great  Agreeablenefs  between  them.  The  Shells  and  Mem- 
branes of  Eggs  (except  thofe  which  are  brought  to  VerfeSion  in  the  FetnaiC 
Sex)  are  very  like  thole  of  Seeds  •,  both  have  a  ColUqu  amentum  or  more  fine 
and  fptrituous  Liquor,  which  is  firft  to  be  (pent  before  thofe  which  are  groF 
ier  can  be  received  in  the  extremely  fine  and  fmall  Pores  of  the  Fo^ias,^ 
when  only  juft  begun  to  be  formed  ^  and  in  both  the  Parts  of  the  Emhm 
are  defigned  and  drawn  our,  before  the  Egg  has  been  at  all  afte£led  by  the 
Mafculine  Seedy  or  the  Vegetable  Seed  put  into  the  Womb  of  the  Earth.  The 
Figure  of  the  Plant  may  be  feen  in  the  larger  Seeds,  and  Miniature  of  a  CUA 
in  tbe  fpot  of  the  Yelk. 

But,  if  fo  great  and  fo  various  an  Artifice  is  neceflTary  to  raife  a  Pbni; 
Qlall  Natwreh^  thought  lefe  careful  and  induftrious  .in  the  PropagatioB  of 
Animals,  whole  Parts  are  more  numerous,  and  of  iai  much  finer  Taxxm? 
And,  fince  thofe  Animals  and  Vegetables|are  by  fome  allowed  to  take  tbeii 
Original  from  Eggs  and  Seeds,  whofe  Largenefs  will  permit  them  to  obietve 
them,  it.ieemsan  Opinion  with  too  much  Precipitmty  taken  up^  that  iiip* 

pote 
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poles  fome  of  the  greater  i#mflMb,  and  the  leaftoftheie,  and  Plants,  are 
fuppiied  from  equivocal  Generation  \  that  corrupted  matter  from  the 
warmth  of  the  Air,  or  the  motions  of  its  own  Principles,  can  form  the 
parts  of  the  one  or  the  other.  For  the  Heat  of  the  Air  endeavours  to 
diflipate  and  remove  the  thinner  Parts  from  the  more  grofs ;  Since  no 
Membrane  is  fuppoled  to  confine  them.  And  the  more  a£live  Principles  are 
from  their  own  Nature  always  firuggling  to  be  quit  of  them.  And  tnis  wajr 
the  parts  of  an  Animal  would  be  fooner  broken  into  pieces,  than  a  new  one 
generated. 

Bat  they  believe  it  may  be  allowed,  that  the  leafl  and  rooft  inconfidera- 
ble  Animals  and  Plants  are  this  way  Formed.  But  their  Minucenefs 
makes  the  Difficulty  greater  :  A  Membrane  to  include  the  Conception  with 
its  firft  Nourifhment  feems  more  neceflary  here,  where  the  Parts  are  more 
delicately  put  together,  and  from  their  exceeding  Finencis,  might  more 
eafily  mifcarry.  But  if  after  this  Method  fome  Animals  and  Plants  can 
be  produced,  why  is  the  fame  Species  and  thefe  very  Individuals  they  fup- 
pofe  fo  made,  furnifhed  with  Organs  for  Univocal  Generation  ?  if  slima 
and  Mud  can  afford  Frogs  and  Eeb^  why  does  the  iirfl  Spaipn  fo  many  Eggs^ 
and  are  the  other  Viviparous  ?  Why  does  not  fo  great  a  Diverfiry  of  pu- 
trid Parts  in  the  Earth,  differently  afieded  by  unaccountable  Accidents,  often 
prefentns  with  new  Living-Creatures,  and  Vegetables  of  peculiar  Species  > 
Hat  no  fuch  new  Plants  are  taken  Notice  of,  and  the  Mites  are  of  the 
fame  fort  from  Cheefe  and  from  Meal.  The  Objection  which  is  offered 
againft  Epicurus  will  be  made  with  the  fame  Force  againft  this  Opinion : 
If  the  Earth  at  firft  equivocally  produced  Men,  Quadrupeds,  Birds,  and  Fifh, 
why  has  it  not  done  it  very  frequently,  or,  at  leaft,  fome  Times  fince  ?  We 
begin  to  Mp^St  the  Cheat,  when  the  Artift  is  not  able  to  perform  the 
iame  again. 

CXXV.  I.  Upon  comparing  the  Obfetvations  and  Diicoveries  of  Dr.  The ««!*.« 
Harvef^  S.  Mal^igbi^  Dr.  de  Graaff^zni  M.  I^Wff»6(wi,  with  one  another,  ^^eStia. 
thefe  three  things  leem  to  me  very  probable,  i.  That  Animals  are  ex  JnimaU  by  Dr.  gw! 
cuh.  2.  That  the  Animalcules  are  originally  in  Semine  Marium  C  non  in  Foe-  f^I!*^!;/;. 
minis.  3.  That  they  can  never  come  forward,  nor  be  formed  into  Animals  of 
the  refpe^ive  Kind,  without  the  Ova  in  Fceminis. 

The  firft  of  thefe  ieems  probable  from  thefe  g  Oblervations  ^  i.  That  fome 
fuch  thing  has  been  fo  often  obferved  by  Malpighius  in  the  Cicatricula  of 
an  Egg  Ixfote  Incubation^  as  the  Rudiments  of  an  Animal  in  the  Shape  of 
a  Tadpole,  as  may  be  feen  in  his  firft,  and  in  his  repeated  Obfer various,  de 
Formatione  PuBi  in  Ow.  2.  The  fudden  Appearance  and  Difplaying  of  all 
the  Parts,  after  Incubation^  makes  it  probable,  that  they  are  not  then  a- 
flually  formed  out  of  a  Fluid,  but  that  the  Stamina  of  them  have  been 
formerly  there  exiftent,  and  are  now  expanded.  The  firft  Part  of  the  Chick 
which  is  difcovered  with  the  naked  Eye  is,  you  know,  the  PunSum  Saliens^ 
and  that  not  till  three  Days  and  Nights  of  Incubntion  be  paft  s  and  then 
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on  the  fifth  Day  tlie  Rudiments  of  tbe  Head  and  Body  do  appear.  This 
made  Dr.  Harvey  conclude,  that  the  Blood  bad  a  Being  befbie  any  other 
Part  of  the  Body,  and  that  from  it  all  the  Organs  of  the  Fcetus  were  hoth 
formed  and  nourifhed  $  but  by  Malpigbius*s  Oblervations  we  find^  that  the 
Parts  are  then  only  fo  far  extended  as  to  be  made  vifibleto  the  naked  Eye, 
and  that  they  were  zStmXly  exiftent  before,  and  difcernable  by  Glai^ 
After  an  Incubation  of  30  Hours,  are  to  be  ftm  the  Head,  the  Eyes,  and  the 
Carina,  with  the  VertehtA^  difiinQ,  and  the  Heart.  After  40  Hours  its  Polfe 
is  vifible,  and  all  the  other  Parts  more  diftind,  which  cannot  be  difcerned 
by  the  naked  Eye  before  the  Beginning  of  the  fifth  Day  \  from  whence  it 
ieems  very  probable,  that  even  the  fo  early  Difcovery  of  thofe  Parts  of  the 
FcBtns  by  the  Micro/cope^  is  not  the  difcerning  of  Parts  newly  formed,  but 
only  more  Dilated  and  Extended  by  receiving  of  Nutriment  from  the 
CoQiquamentum  ^  lb  that  they  feem  all  to  have  been  adually  exiftent  before 
thelncubationof  the  Hen.  And  whzt  Stpammerdam  has  difcovered  in  the 
Tranfmutation  of  InfeSs,  gives  no  fmall  Light  to  this,  whilft  he  makes 
appear  in  the  Explanation  in  the  i^tb  Table  of  the  General  Biftorj  of  InfiSs^ 
that  in  thofe  large  Etncds  which  feed  upon  Cabbage^  if  they  be  taken  about 
the  time  they  retire  to  be  transformed  into  Anrelias,  and  plun^  often  in 
warm  Water,  to  make  a  Rupture  of  the  outer  Skin,  you  will  difcem 
through  the  Traniparency  of  their  fecond  Membrane,  all  the  pans  of  the 
Bntterjlyy  the  Trunk,  ^f^i^g^y  Feelers^  ^c.  folded  up  :  But,  that  after  the 
Eruca  is  changed  into  au  Jurelia,  none  of  theie  parts  can  be  difcerned^  they 
are  fo  drench t  with  Moifture,  though  they  be  there  adaaUy  formed. 

Another  Confideration  is  from  the  -Analogy,  which  we  may  fuppofe^  be* 
tween  Plants  and  JnimaU.  All  Vegetables  we  fee,  do  proceed  ex  PlantmU^ 
the  Seeds  of  Vegetables  being  nothing  elfe  but  little  Vlants  of  rhe  fame  Kind 
folded  up  in  Coats  and .  Membranes  ^  and  from  hence  we  may  probably 
conje£lure,  that  fb  curioufly  an  Organized  Creature  as  an  ^.nimal,  is  not 
the  fudden   produ£l  of  a  Fluid,  o.  cBiquameptvm,  but  does  much  rather 

Eroceed  from  an  Animalcule  of  the  fame  Kind,  and  has  all  its  little  Meno* 
ers  folded  up  according  to  their  feveral  Joynts  and  Plicatwres,  which  are 
afterwards  enlarged  and  diftended,  as  we  fee  in  Plants.  Now,  though  tikis 
Coufideration  alone  may  feem  not  to  bear  much  Weight,  yet  being  jcfued 
to  the  two  former,  they  do  mutually  flrengthen  each  other.  And  indeed,  all 
the  Laws  of  Motions  which  are  as  yet  difcovered,  can  give  but  a  very  lame 
Account  of  the  Forming  of  a  Plant  or  Animah  We  fee  how  wretchedly  Des 
Cartes  came  off,  when  he  began  to  apply  them  to  this  Subje£l.  They  are 
formed  by  Laws  yet  unknown  to  Mankind,  and  it  feems  moft  probable^ 
that  the  Stamhia  of  all  the  Plants  and  Animals  that  have  been,  or  ever 
(hall  be  in  the  World,  have  been  formed  ab  Origins  Munii^  by  the  Ahnightj 
Creator,  within  the  firft  of  each  refpe£live  Kind.  And  he  who  confiders  tAe 
Nature  of  Vijion,  that  it  does  not  give  us  the  true  Magnitude,  but  the 
proportion  of  Things,  and  that  which  feems  to  our  naked  Eye  bm  a  ]>oint, 

may 


(  909  ) 

may  truly  be  made  ap  of  as  many  parts  as  feem  to  us  to  be  in  the  whole  vi- 
fible  World,  will  not  chink  this  an  abfurd  or  impoiTible  ching. 

But  the  (econd  Thing,  which  larer  Dilcoveries  have  made  probable,  is,  that 
tbele  Animalcules  are  originally  in  Semitic  Marium^  tSt  non  in  Fcminu  :  And 
this  I  colie£l  from  thefe  Conlid era t ions. 

1.  That  there  are  innumerable  AnimalcuUinfemineMafculo  omnium  Anma* 
Hum,  M.  Leevenboeck  has  made  this  fo  evident  by  fo  many  Oblervations, 
that  1  do  not  in  the  lealt  queftion  the  Truth  of  the  Thing. 

2.  The  obferving  of  the  Rudiments  of  tht  Fcetm  in  Eggs,  which  have  been 
Facundatedhy  the  Male,  and  the  feeing  no  fuch  Thing  in  thofe  which  are 
not  Fcecundated^  as  appears  by  Malpigbitis  his  Obfervations,  makes  it  very 
DTobablc,  that  thele  Rudiments  proceeded  originally  from  the  Male,  and  not 
nom  the  Female. 

g.  The  Refemblance  between  the  Rudiments  of  the  Foetus  in  Ovo^  both  oe  cen.  a. 
before  and  after /wcir^tftiow,  and  the  Animalcule^  makes  it  very  probable,  that  ""*' ^'' *^' 
they  are  one  and  the  fame.  The  fame  Shape  and  Figure  which  M.  Leewen^ 
hoeck  gives  us  of  the  Animalcule^  Malpighiue  likewife  gives  us  of  the  Rudi* 
ments  of  the  Feetus^  both  before  and  afrer  Incubation  ^  yea,  and  even  the 
Fatus^s  of  Animals,  do  appear  lb  at  firfJ  to  the  naked  Eye,  fo  that  Dr.  Hat- 
vej  does  acknowledge  that  all  Animals,  even  the  mod  perfect,  are  begotten 
of  a  Warm, 

4.  This  gives  a  rational  Account  of  many  Fcetuas  at  ore  Birth,  elpecially 
that  of  the  Countefs  of  Holland^  and  howatleafla  whole  Clutter  of  Eggs 
10  a  Hen  are  foecundated  by  one  Coition  of  the  Mak. 

5.  This  gives  a  new  Light  as  it  were  to  the  Firft  Propifry  corcerntng  the 
Mefiah^  that  the  Seed  of  the  Woman  JhaU  bruife  the  Head  of  the  Serpent : 
All  the  reft  of  Mankind  being  thus  molt  properly  and  truly  the  Seed  of  the 

Man. 

6.  ThtA'^alogj  I  have  already  mentioned,  which  we  may  raiionary  fuppofe 
betftreen  the  Manner  of  Tropagatiou  of  Plants  znd  Animals^  dots  likewife  make 
this  probable.  Every  Herb  and  Tree  bears  its  Seed  after  its  Kind  j  which 
Seed  is  nothing  elft  but  a  little  Plant  of  the  fame  Kind,  which  being  thrown 
into  the  Earth,  as  into  its  Uterus^  fpreads  forth  its  Roots,  and  receives  its 
Nourifhmenr,  but  has  its  Form  within  itfelf ;  and^  we  may  rationally  conje* 
£lure  fbme  fuch  Analogy  in  the  Prcpagation  of  Animals. 

The  3i  particular  which  later  Difcoveries  make  probable  is.  That  Anl^ 
mab  cannot  be  formed  of  thele  Animalcula  wiibcnt  the  Ova  in  Fceminis, 
which  are  necefTary  for  fupplying  of  them  with  proper  Nutriment  5  and  this 
thefe  Confiderations  feem  to  evince,  i .  It  is  probable  that  an  Animalcule 
cannot  comefotviard,  if  ic  do  nor  fall  into  a  proper  Nidus.  This  we  fee  is 
the  Cicatricula  in  Eggs,  and  tho'  a  Million  ot  them  fhould  fall  into  one 
Egg,  none  of  them  would  conae  forward,  but  what  were  in  the  Centre  of 
the  Cicatricula  •,  and  perhaps  the  Nidus^  neceflary  for  their  Formation,  is 
fo  proportioned  to  their  Bulk,  that  it  can  hardly  contain  more  than  one 
Ammakttle  i  and  this  niay  be  the  Reafon  why  there  arc  fo  few  Monflers. 

TbiS: 
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This  we  lee  IS  abfolutely  neceflary  in '  Omparis^  and  the  onlj  Difieran, 
which  feems  to  be  between  them  and  the  Viv^ara  in  this  matter,  is  in  thi% 
that  in  the  latter  the  Ova  are  properly  Nothing  more  but  the  Cicatwiak^ 
with  its  CoUiquamentum^  fo  that  the  Fatus  mutt  fpread  forth  its  Roots  into 
the  Uterus  to  receive  its  Nouriftiment  \  but  the  Eggs  in  Oviparis  may  be 
properly  termed  an  Uterus  in  Relation  to  the  Fwtvs  •,  for  they  contain,  not 
only  the  Cicatricula  with  its  Amnion  and  the  CoUiquamentvm^  which  is  the 
immediate  Nourifhment  of  the  Fatm^  but  alfo  the  Materials  which  are 
ro  be  converted  into  that  CoUiquamentum^  fo  that  the  Fastiu  Ipreads  fonh  its 
Roots  no  farther  than  into  the  V^bite  and  Telk  of  the  Egg^  from  whence  it 
derives  all  its  Nourifhment.  Now  that  an  Animalcule  cannot  come  forward 
without  fome  fuch  proper  A7^ui,  M.  Leemenhoeck  will  not  readily  deny^ 
for  if  there  were  nothing  needful  but  their  being  thrown  into  the  Uterus^  Ido 
not  fee  why  many  Hundreds  of  them  (hould  not  come  forward  at  once^  at 
leaft  whilft  fcatter'd  in  fo  large  a  Field. 
vidjnf.v^i  ^^^y  2.  That  this  Cicatricula  is  not  originally  in  Utero^  feems  evident 
iiLc^Mv*  from  the  freequent  Conceptions  which  have  been  found  extra  Uterum  ^  fucb 
CCXII.  as  the  Child  which  continued  26  Years  in  the  Woman  of  Tbolmfe^s  BeDy j 
*^*^'  and  the  Little  Fcetus  found  in  the  Abdomen  of  Mad.de  S,  Merc^  togethec 
with  the  Tefticle  torn  and  iuU  of  clotted  Blood  ^  iiich  alfo  leem  ro  be  the 
Fatvs  in  the  Abdomen  of  the  Woman  of  Copenhagen^  mentioned  in  the  2Vb- 
vdles  des  Lettres^  for  Sep.  8^  all  the  Members  ot  which  were  eafily  to  he 
felt  thro'  the  Skin  of  the  Belly,  and  which  ihe  had  carried  in  her  Belly  for 
^lui^^^^y, 4  Years  :  And  the  7  Years  Gravidation  related  by  Dr.  Cole.  Now  graa^ 
5  CXVIl!  ing  once  the  Neceffity  of  a  proper  Nidw^  for  the  Formation  of  ao  Anrnd- 
cule  uito  the  Animal  of  its  refpe£live  Kind,  thefe  Oblervations  make  it  mo- 
bable,  that  the  TtJIes  are  the  Ovaria  appropriated  for  this  Ufe  -,  for  tbougb 
the  Animalcules  coming  thither  in  fuch  Cafes,  may  leem  to  be  extfaordinaiy, 
and  that  ufually  the  Itnpregnation  is  in  Utero^  yet  it  may  be  colIe£bd  frofn 
hence,  that  the  CicatricuU  or  Ova  to  be  Infregnated^  are  in  Tefiibm  A- 
winds  ^  for  if  it  were  not  ib,  the  accidental  coming  of  Animalcules  tliitkr 
could  not  make  them  come  forward  more  than  in  any  other  Part  of  tiie 
Body,  fince  they  cjnnot  be  Formed  and  Nonrifhed  without  a  proper  NUm. 
But  3.  It  is  acknowledged  by  all,  that  the  Fcetus  in  Utero^  for  fome  a»- 
fiderable  Time  after  Conception^  has  no  Connexion  with  the  Womb  ^  that  it  fits 
wholly  loofe  to  it  %  and  is  perfectly  a  little  round  Egg  with  the  Fmtm  in 
the  midft,  which  (ends  forth  its  UmbilicaVVeffeh  by  Degrees,  and  at  laft  lays 
hold  on  the  Uterus.  Now  from  hence  it  feems  evident,  that  the  Cicatncda. 
which  is  the  Fountain  of  the  Animalcule's  Nourifhment,  tloes  not  Ipioutfim 
the  Utemss^  but  it  has  its  Origin  elfewhere,  and  falls  in  thiiher  as  into  a  fit 
Soil,  from  whence  it  may  draw  Nutriment  for  the  Groiptb  of  the  Fcetus  ^  elfe 
it  cannot  be  eafily  imagined  how  it  fhould  not  have  an  immediate  Connor- 
ion  with  the  Uterus  from  the  Time  of  Conception. 


U 


If  you  joyn  all  tbeie  three  Confideratioos  together^  vix.Thatan  Animalcule 
cannot  camefarmari  without  a  proper  Nidut^  or  Cicatricula  ^  that  there 
have  been  frequent  Fontai's  extra  Utemm  \  and  that  they  have  no  Aihefionxo 
the  Utefus  for  a  confiderable  time  afcer  Cotiception  ^  they  feem  to  make  it 
evident,  that  Animals  cannot  be  formed  ex  JnimalcuUs  without  the  Ova  in 
Fcminis.  To  all  thefe  I  fhall  fubjoyn  the  Propofal  of  an  Experimentum  Cru- 
m,  which  may  feem  to  determine  whether  the  TeJIes  Fcsminea  be  truly  theO- 
varia^  viz.  open  the  Abdomen  of  the  Females  of  fome  Kinds,  and  cut  out 
thefe  Tefticles^  and  this  will  determine  whether  they  be  abfolutely  necefiary 
for  the  Formation  of  Animals. 

It  is  indeed  difficult  to  conceive,  how  thefe  Eggs  (hould  be  Impr^natei 
per  Semen  Maris^  both  becaufe  there  is  no  Connexion  between  the  Tube  and 
the  Oi;^r)r  for  its  Tranfmiffion  $  and  for  that  Jit.  Harvey  could  never  diP. 
cover  any  thing  of  it  in  Utero.  But  as  to  the  laft,  M.  Leewenboeck  has 
cleared  that  Difficulty,^  by  the  Difcovery  of  innumerable  ^nimalcula  Semi- 
nis  Maris  in  Cornubus  Uteri^  and  thofe  living  a  confiderable  Time  after  Coi- 
tion. And  as  to  the  former,  we  may  either  fuppof^  that  there  is  fuch  an 
Inflation  of  the  Tuba^  or  Carnua  Uteri  Tempore  Coitionis^  as  makes,  them  embrace  • 
the  Ovariay  and  fuch  an  Approach  of  the  Uterus  and  its  Comua,  as  that  it 
may  eafily  tranfmit  the  Seed  into  the  Ovary  :  Or  elle,  that  the  Ova  are  Iw- 
pregnated  by  the  Animalcules  after  they  delcend  into  the  Uterus^  and  not  in 
the  Ovary.  The  former  feems  probable,  for  this  Realbn,  that  at  leaft  a 
whole  Clufter  of  Eggs  in  a  Hen  will  be  Fecundated  by  one^  Tread  of  the  Cock  $ 
now  this  Fecundation  feems  to  be  in  the  ViteUary^  and  not  in  the  Uterus  as 
the  Eggs  pafs  along  from  Day  to  Day  ^  for  it  can  hardly  be  fuppofed,  that 
the  Animalcules  fhould  fubfiit  fo  long,  being  fcattered  loofely  in  the  Uterus^ 
as  to  wait  there  for  many  Days,  for  the  Fecundation  of  the  Eggs  as  they  pafs 
along.  The  latter  Conjefture  has  this  to  ftrengthen  it,  that  the  Animah 
cules  ZK  found  to  live  a  confiderable  Time  in  the  Uterus^  and  that  if  they 
fhould  Impregnate  the  Ova  in  the  Ovary  itfelf,  the  Fostus  would  encreal^ 
fo  faft,  thai  the  Ova  could  not  pafs  through  the  Tuba  Uteris  but  would  either 
burft  the  Ovary^  or  fall  down  into  the  Abdomen  from  the  Orifices  of  the  Tub^  \ 
and  that  from  thence  proceed  thofe  extraordinary  Conceptions  in  Abdomine  ex^ 
tra  Uterunu 

ButM.  Le^5ff6otfci,  to  weaken  this  Confideration,  about  the  Conception's  n.  m.^. 
being  like  unto  an  OvumXn  the  Womb,  propoles  a  Parallel  betwee/i  thefe  Ani-  ""• 
malculesand  InfeEis^  and  infinuates,  that  as  the  latter  aft  their  Skibs,  and  ap* 
pear  of  another  Shape,  fo  the  other  which  at  firft  feem  like  Tadpoles^  may 
cafl  their  outward  Skin  and  then  be  round  ^  and  that  this  may  be  the  Or- 
cafion  of  the  round  Figure  of  the  Conception  in  the  Womb,  To  this  itfeay 
be  replied.  That  according  to  M.  LeewenhoecVs  own  Sentiment^  the  Animal- 
cules cannot  come  forward  if  they  do  not  find  the  Pun3um^  or  proper  Place  for 
their  Nottrijbment^  to  which  it  feems  they  muft  have  fome  Adhefion.  Now, 
the  Conception  in  Viviparis  is  not  faftened  unto  the  Womb  for  many  Days, 
nor  does  adhere  to  any  Point  of  it  ^  fo  that  it  feems  this  roundifh  Body  is 
not  the  Animalcule  thus  changed,  after  having  caft  an  outer  Skin,  but  is 

rather 
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rather  the  CkatrkuU^  or  little  Eig^  into  which  the  JiumalcuU  has  eDtoti^ 
as  its  PynSnm^  or  place  of  Nouriflunent  ^  elfe  1  do  not  lee  vrfajr  the^  (hoiild 
not  be  Adbcrifig  to  the  V'omk  from  the  jirfi  Conception^  or  why,  fas  1  have 
iaid)  many  Hondreds  of  them  are  not  conceived  and  formed  together. 
Bf  Sir  J.  'a.  I  have  oft  refleQed  on  the  Figure  of  a  JUnh^  that  being  an  Animal  pio- 
^c?*!'";,  duccd  by  the  Copulation  of  an  Afs  and  a  Mare^  the  Extremities  of  tbe  Bo- 

that  of  the  Jffes.  By  this  we  may  obferve,  that  the  Female  contains  in  kt 
Eggs  the  firft  Rudiments  of  the  Anhnal  of  her  own  Species^  and  that  the  Im- 
pregnation only  changes  fbme  of  the  Extremities  into  a  Reiemblance  of  tbe 
Male.  This  feems  to  contradi£i  our  new  Difcoveries  i  for,  if  the  Male  fop- 
plies  the  An'malcnhm^  the  Feetus  maft  always  be  of  the  fame  Species  as  the 
Male  s  if  the  Female  fupplie  it,  of  her  Kind  ^  whereas  Monfitrs  are  obfo- 
Ted  to  be  a  Mixtiue  of  both  Species. 
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CXXVL     Papers  of  lefs  general  Vfe  OmictecL 


■.77.p.3«4  i^Uac,}^  concerning  Vqetable  Excrefcendes^  and  the  InfeSs  bred  in  them  • 

VL  by  Dr.  Wer. 
».24^.p.5o.      2   Several  InfeSs  found  near  Colcbefter  ^  by  Mr.  Dale. 
■•8-P- 137*     3*  Prodigious  Swarms  ofLocnfts  in  Uhrania  :  Extracted  from  M.  /^  An- 

plants  Defcription  of  the  Countries  of  Foiand^  and  M.  Tlevenot^s  Voyt^tt^pt.  i. 
«^«o.       4-  Some  general  Inquiries  concerning  Spiden  s  by  Dr.  Mart.  Lfter. 
■.77.P.3002     $.  ^dties  concerning  Tarantula  s  5  by  Dr.  M.  lAjler. 
^l""^^       ^-  Some  general  ^n^nVi  concerning  Land  and  Frefh  Water  Snails  5  ilnd 

part  of  a  TMe  of  them,  with  their  Figures  ^  by  Dr.  M.  Lifter. 
ik222.p.3t2     7.  An  Account  of  fiveral  Rare  and  Curious  Shells,  to  be  met  with  in 

Scotland  ^  by  Sir.  Rob.  Sihbald. 
MOO.  p.      8.  To  prevent  the  Rot  of  Sbeep^  by  giving  them  Spanijb  Sah  5    Extrafltf 
7002.        u^^ju  j^j.  Bfp^y^  Ufefulnefs  of  Experimental  thilofopby.    Tom.  2.  p.  15, 
Mo3.p.5a      9.  Inquiries  and  Diredions  concerning  Sbe^,  and  to  preferve  them,  tsAw 

improve  the  Race  of  Sbe^p  for  Hardinefs^  and  fpr  the  6neft  Drapery  ^  by  Dr. 

J.  Beak.     • 


CXXVIL    Accounts  of  Books^  Omitted. 

Hlftoriz  Generalis  hfeStomn^  J.  Spammirdmi.  Pais  Prima.    Vkr^ 
___         1669.  ^0. 

2«  Johifiia 


«.7^.p-22»x 
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v  JiAiums  GmLuOms  of  loTcfts,  dooe  into  Eninfi^  and  methodized:  ii.i4Kp.2#. 
vitb  the  Addiuon  of  Notes  by  A^ri.  UJler^  Efgi  i^Sz^  in  4J0. 

Job.  Gwdartius  de  InfeStis  :  cum  Appendice  ad  iHiftorUm  jtnimalium  AnglUi  ».  us. 
i  Mm.  LifiiT,  M.  D.  ^'  *^•• 

9.  A/tfr^.  Malpigbii  Diflcrtatio  Epiftolica  dc  Bomiycei    R^gi^  Sociitaii  ti^9.^.9%7. 
dicaca.    Land,  in  4/0. 

4.  Inftruftions  for  cIk  planting  of  White  Mulberries  5    the  breeding  ofn.  y.  psr. 
Siik-Worms)  and  the  ordering  oi  Silk  in  faris^  and  the  circumjacent  Parts  s 
by  M.  Ifmrd. 

f .  Experienze  Intorno  alia  Generafione  degP  In/etti  j  fatte  AzFrancifcoRedi^  n.  57. 
Academico  delk /Trif/^^.    In  Firenze^  i&6%^^o.    The  Opinion  of  that  Au-  p-  ''^^^ 
thor  concerning  tie  Generation  of  Infeds,  is  here  ofpofed  by  Dr.  M.  Li-  p!  Vi54- 
ilcr. 

6.  Ricreadone  dell  Oubio  e  della  Mente^  Nell'  OITervation  delle  Cbiocciolei  n.  i5<s. 
dal.  P.  FilippoBuonanniyfj^c.  in  i?«wa,  168 1.  ^-  ^^''' 

7*  Rdatiooc  del  Rkrovamento  dcir  Uevti  delle  Cbioccioh  \  di  ^.  /^.  M.  in  n.  i5£. 
una  Litera  al  S.  ^r^//«  A/^/^]s6/.    In  Bologna^  16% i.  p- >^<- 

.   8.  Dr.  Kormannus^  ooncerniog  the  TmSures  of  the  Excrements  of  i»-  n.  74- 
fias.  P-  *"«• 

9-  Swawmerdsm's  MS.  Treati£b  ^  Jfitus^  'tis  feafd  to  be  loft  by  Dr.  n.  257. 
Hotton,  ^-  '^*- 

10.  A/^#.  /^fi^r  Hiftori^  Animalium  JngU^  Tres  Txadatus^   Unus  de  n.  139. 
jtraneisy  Alter  de  Cocbleis  turn  Terrefiribus^  turn  FJuviaHlibus  ^  Tertius  i/f  Cp*  ^'  ^**' 
/iJW/  Marines*    Qjibus  adje&us  eft  Qj»rtu%  de  JLofidibus  t^xidom  InfuU^  ad 
Cocblearum  quandam  Imaginem  Figurusis.    f^ond.  i6j8. 

lu  Mmf.  Lifter  Exercitatto  Anasomici^  in  qua  4e  Cocbleis  maxime  Sir- 11.208.  p.<f. 
reftriius^  &  JUmuUfUS  agitar;    Oaoium  DiJJkSlmms  I'abulis  jSMtisy  ad  iplas 
Res  aSri>re  iacifis,  iUuftrantw.    Cui  accedvnt  DigreiOioncs  de  Reffiratione^ 
Generatione^  jfndrogyna^  Sepia^  Loligine^  &  Pelyfo^  aliitque  Rebus  Natorali- 
bus.  1^94^  HiiSiE;^*  ^ 

iz.  ff^.  Sengtverdius  Ph.  D.  de  Tjerantuia.    In  quo,  prieter  ejus  Deicrip-  n.i4^p.6tfo. 
tionem,  EfFedus  Feneni  tarantuU^  qui  ha&enug  vxcxc  Occult  is  ^naJitatfbus 
adfcripti^  Rwooibm  NatucaUbos  deduc^acvry  &illuftrantar.  iMgd.  Bat.  1668^ 
in  izw^. 

14.  A  DiUcnation  ef  fljpers^  by  $.  Redi.  «•  *•  p  '4; 

14..  Novelks  Experiences  fur  la  Fipre^  par  M.  Cbaras.  a  Paris^  idtfp,  ia  n.^'sV^* 
Bvo.  p.  "«>*i« 

Lectera  di  Francefco  Redi  fopra  alcune  Oppofitioni  fatte  alle  fue  ObfervatioHi  ^  ^^' 
ImimM^eXic  Fipfe.    Im  Fir^nze^  1670, 4/^^  :  ;  ^'  ^""^"^^ 

Suttcdea.  Novilks  Experiences  furja  ^Z^*'  wqc  un  Diflertation  fur  foa  n*  m. 

A  Lottor  of  Pr^anoefee  Msedi  coocemvig  fiMae  ObjoAions  made  upon  his  n-  *"• 
Obfervatiens  about  ^/>frxj  together  with  a  Reply  to  that  Letter  by  Moyfe  ^'  ^^'** 
Cbam^.  Isai.  i^yt^  to  8w. 

xf.  Recherches  6c  ObfcrvatioM  (W  l«a/^>fV{i|  faiMapar  M.  Bourdeli^:  a  «  77. 

Vol.n.  Aaaaaa  16.  Franc. 


'(9H) 

B.  r7f.  ttf.  Fran.  IFillougbbeiL  Armig.  de  Hiftoria  PifciMfH^lJi>n  Qaatuor,  Juflti  & 

f.  ijoi.     Sumptu  Societatis  Regias  Lond.  cditi,  tdtuiri  Opui  rccognovir,  coaptavit,  fop- 

plevir,  Librum  eriam  Primurh  Sc  Secundum  integros  adjecic-7^i&.  /^i/iv,  e 

Soc.  Reg.  Oxon.  \6^6. 
pht^u.n.i.      17.  OfTcrvationi  intorno  allc  Torpcdini^  fattc  da  Stephana  Lerenzim  Fivrtw- 
^'  ^*-        thio^  in  Fir^nze,  1578. 
ii.28.p535.      18,  Obfcrvations  (sL\tt^.C\xr,unGran^  Poiffon^  &  un  Zi^iTy  Difleque  dansli 

Biblotheque  du  Roy,  a  P^r/V,  le  Z4  &  Ic  z8  7»/»,  i66j, 
n.  :ey.  ip.  Phalxpologia  Nova  J  five  Obfcrvationcs  de  Rarioribus  quibufHam  Bi- 

»-^7*'   '   lacnis,  in  Scotia  Littus  nuper  .cjcftis.     Authorc  /?o*.  Sibbald^  Edinb.  169^ 

in  4f(y. 
/»A.ft7.n.2.     2.  Phocrcna:  Or  the  Anatomy  of  9  Pj?r/wj,  diflcfted  at  Gr$fiam*Colkgtt 
''  *^"       With  a  Preliminary  Difcburfc  concerning  Anatomj^^  and  a  Natural  Miftory  of 

jlnimaU  \  By  Ednvard  "Tyfony  M.  D.  Z^/;^.  1681. 
»f^-  zi.  Oppianus'^  Halieutidcs,  Gr.  Part  of  that  cTPCellent  Poem,  defcribing  the 

^*  '*'■      Pbilojlorgid  of  Fiihcs,  is  here  turned  into  Englijb  Vcrfe. 
n.  u<h  21.  Francifci  ff^iilou^bei  de  Middleton^  Armigeri,  i-  Reg;  Soc.  Omitho- 

^^  '       logias,  Libri  trcs^  in  quibus  Aves  omncs  ha6tenus  cognitic^  in  Metbodam 

'Naturis  fuis  convtmenteni  tedaftac,  accuratd  defcribuntur  r  DefcriptioDes  !• 

conibus  elegant ifUmis^  &  vivarum  Avium  fimillimis,  ^ri  Incifis  illuftnuK 

tur.    Totum  Opus  recognovit,  digeflit,  fupplevit.  7^i&.  liam^  Land.  16761^. 
p. '///».     ***  ^^^"    Some  tew  Notes  about  Birds  arc  here  added  by  Dr.  M.  JJfter. 
n.  50,  23.  ?I&.  Barthvlini  Diflcrtatio  dc  Gygni  Anatomes  nunc  au&a  iCafp.B^^ 

p.  1021.     tbolino  F.  Hafnia :   i6d8tin8w.  ^ 

a.  202.  14.  SynopGs^  Methodica  Animalium  Quadrupedum  &  Serpentim  Generis: 

p.  •4^-       Aut.Job.Rahj  F.R.  S.  Lond.i69h  in  8w. 

n  4^  p  P9T.     2rf .  Memoircs  pour  icTvir  a  THHloireNaturellc  AtsAnimaux^zParis^  ^^W 
"ii""*!?'  ^^  ^^''    ^^^  ^^^^  ^^  ^^l^^Jb^  containing  the  Anatomical  Ddcriptioos  of-fc- 
Ti?".*  ^' veral  Creatures  difleaed  by  the  Royal  Academy  of  Sciencea  at  Paris,  by  -A*. 

Pi//feW^  Efq;  Zo»i/..itf87^  in  Fol; 

z$.  Godefredi  Bidloo  Obfervatio  de  Animalculis  in  OvinOf  afiorumqae  Ant* 
p!  571]*      mantium  Hcpate  detefiisj  Lugd.  Bat.  i5p8,  io  4/^.* 
a.  «.p.i45.     27.  The  Anatomy  of  a  Lyon,  by  S.  Ridi. 
n39.p.7f7.  t    i«*.  Ehpbegrapbia :  five  Gcrvi  Dcfcriptio  Wiyfico-Medico-CBymica.  iK 

7(?.  jfndrea  Graba^  M.  D.  7^*^>  1(598,  in  8w, 
n,.yi.  zp.  Difcoursdc  M.  ^/^n^ff,  fur  TAnatotnie  du  CenFeaHj  ilPariSy  166^  in 

n  177.  20.  Cafiorologia^  a  7^  Marhi  aufta  i  ^0.  /rin/y^  jtug.  Findeh  itfSf,  iir 

n'256.'         ^i ,  OrangOuta^gi  five  Homo  Sylveftris^  Or  the  Aoatotfiie  of  a  Pygnm, 

^  ^**-      compared  with  that  of  *- Monkey,  ah  Ape,  and  a  Mad:    Td  which  s 

added,  a  philological^  Efiay  coficorfiifig  the  P^^«ii>j,  tlie  CynocepbaU^  the 

i9(«/jTi  and  5'^6i;ygef,  of. th^  Ancients i  by  £^w.  ^jfon^  M.^D.  ZiMm/.  1699^ a 

4/fl. 

n.  tr.  31.  A/^rr.  MaJpigbii^  Phil.  &  Med.  Bononienfis^  Difltftatio  EpiftoUade 

^  ***^^-    FormatioQC  Pulli  in  Ovor  Lud.  .itf/i.  In  4/^r 


(9^!l  ) 

^p  Nuolai  Stenms  dc  AlufiuUs  tc  Glandulisj  Obfervationam  Specitne&i  A.te.(.t7i« 
OQfn  duabus  Epiftolis  Anatomicis; 

34«  Benjamini  a  Brookbuyfen  Oeconamia  Animatis  ^  i68;,  in  ^o.  p]  ^^^^ 

3f.  Explication  Nouvelle  &  Mechanique  des  A&ions  Animalesi  ou  il  eft  ■.  140* 
Traitc  dcs  Fonftions  de  Yhmcy^c.  par  M.  Duncan^  M.  D.  zParisi6y%^  in  ^  '*'«• 
izmo. 

5(S.  Job,  jflpbonji  Aorelli  Neapoh  Math.  Profcff*.  Opus  poftbumum,   dc  ***•  ^•'- »•  »• 
Motu  Animalium  J  Rom^  1680  &  1681.  B.i'^'p.tfa. 

37.  De  Anima  Brutorum  Exercitationes  duae  :  Prior  Phyfiologica,  altera  "  ** 
Eaihologica.  Auth.  fbo.  fTtllis,  M.  D.  Oxon.  167Z,  in  ^0.  '"*''^'* 

38.  Le  Difcernemcnt  du  Corps  &  de  I'Atne,  par  M.  de  Cordemoy.  n.xr.Mo^. 
3p.  Tradatus  de  Natura  Subilancia:  energetica  %  feu  de  Vita  Naturae,  ejuf-  ^  *?. 

que  Tribus  primis  Pacultatibus  Perceptiva,  Appetitiva,  Motiva,  Cs^c*  Auth.  '*  ^^^^* 
Franc.  GHffonio^  M.  D.  Lond.  i6jZj  in  ^Jto. 

40.  Difcous  de  la  ConnoiflTance  des  Belles  5  par  le  Ignace  Gafton  Pardies^  »•  S2.. 
S.  J.  a  Paris^.  itfyi^  in  izmo.  ^"^'^^ 

41.  Antonii  k  Grand^  Diflertatio  de  Caren$ia  Sen/us  &  Coinitioms  in  Brutis.  ^  "^* 
Lond.1671.  ^•^•*- 

41.  De  Mente  Humana,  Libri  4, 6f^.  Auth.  J.B,du  HamL  Paris^  1^729  ^'  '^:  < 
in  iz»^.  '•  ^   '• 
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